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according to the determined recep-tion
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scrambling code, can be assigned to a user
equipment (50) depending on the beam
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received under one reception beam can
be orthogonal assuming a synchronized
transmission scheme. Signals received
un-der another reception beam using
another code will not be orthogonal,
but this interference contribution is
suppressed by the spatial filtering gain
offered by the beamforming antenna
system.
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Method and Network Device for Wireless Data Transmission

FIELD OF THE INVENTION

The present invention relates to a method and network device for transmitting data
through a wireless transmission link, such as a transmission link using an Uplink
Synchronized Transmission Scheme (USTS) of a cellular communication network.

BACKGROUND OF THE INVENTION

USTS is a feature which is proposed for the uplink direction, i.e. terminal device
towards radio access network, of a cellular WCDMA (Wideband Code Division
Multiple Access) system within the standardization body 3GPP (third generation
partnership project). The basic idea is to synchronize the transmission of signals
from terminal devices, e.g. user equipments (UEs) or mobile terminals, in the
same cell, so that the signals are time-aligned when they arrive at a node B. The
node B corresponds 1o a base station device in a Universal Mobile Telecommuni-
cation System (UMTS). The advantage of USTS is that orthogonal codes can be
applied for user separation of UEs within the cell, so that own-cell interference is
eliminated. The same principle is applied for the downlink direction of UMTS,
where orthogonal channelisation codes which may be derived from a set of Walsh
codes are used for own cell user separation. Further details of USTS can be gath-
ered from the 3GPP specifications TR 25.839 and TR 25.854.

In CDMA systems, a concept of spreading the information is used, wherein user
information bits a spread over a wide bandwidth by multiplying user data with
quasi-random bits, called chips, derived from CDMA spreading codes. In order to
support very high bit rates, the use of a variable spreading factor and multicode
connections is supported. Spreading is applied to the physical channels. It con-
sists of two operations. The first operation is a channelisation operation, which
transforms every data symbol into a number of chips, thus increasing the band-
width of the signal. The number of chips per data symbol is called the spreading
factor. The second operation is a scrambling operation, where a scrambling code
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is applied to the spread signal. Scrambling is used on top of spreading to thereby
separate terminals or base stations from each other. It does not change the signal
bandwidth but only makes the signals from different sources separable from each
other. With the scrambling feature, it does not matter if the actual spreading were
done with identical code for several transmitters. Further details regarding the
spreading and scrambling feature are defined in the 3GPP specification TS
25.213.

Without USTS, each UE uses a unique scrambling code for transmission and or-
thogonal channelisation codes for separating of parallel channels transmitted from
the same UE. However, for USTS all UEs in the same cell are using a common
scrambling code and the channels fransmitted from each UE will be separated by
using different channelisation codes. This imposes certain constrains on the
maximum number of UEs per cell, since the set of available channelisation codes
is rather limited. This basically means that with USTS, the maximum number of
UEs becomes limited to a substantial degree. This poses a severe problem for the
uplink direction, since each UE occupies at least two channelisation codes, i.e.
one for the dedicated physical control channel (DPCCH) and one for the dedicated
physical data channel (DPDCH). In the downlink direction, transmission towards
one UE only requires one channalization code.

in order to circumvent this problem, the above 3GPP specification TR 25.854 al-
lows the assignment of multiple scrambling codes to UEs within the same cell.
This increases the number of available code resources per cell due to the fact that
each scrambling code is associated with a channelisation code tree. However, this
introduction of multiple scrambling codes within a cell leads to the drawback that
the signals transmitted under different scrambling codes are non-orthogonal. This
basically means that introduction of more than one scrambling code tends to re-
duce the potential interference gain achieved by USTS, In particular, the potential
gain from introducing USTS is limited by the finite amount of channelisation code
resources under one scrambling code. Introducing additional scrambling codes
mitigates the code shortage problem, but at the same time increases blocking on
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the air interface due to the absence of orthogonality of signals transmitted under
different scrambling codes.

SUMMARY OF THE INVENTION

It is therefore an abject of the present invention to provide a wireless transmission
scheme by means of which the number of available code resources ¢an be in-
creased while maintaining the interference gain,

This object is achieved by a method of transmitting data through a wireless trans-
mission link, said method comprising the steps of:

using at least two reception beams for providing said transmission link;
determining a reception beam through which said data has been received; and
allocating @ modulation code for modulating said data, according to said deter-
mined reception beam.

Furthermore, the above object is achieved by a network device for controlling a
wireless transmission link comprising at least two reception beams, said network
device comprising:

receiving means for receiving an information indicating a reception beam through:
which data has been received from said transmission link; and

allocating means for allocating a modulation code for modulating said data, ac-
cording to said indicated reception beam.

Additionally, the above object is achieved by a network device for providing a wire-
less transmission link, said network device comprising:

beamforming means for generating at least two reception beams for said wireless
transmission link;

determination means for determining a reception beam through which data has
been received from said transmission link: and

allocating means for allocating a modulation code for modulating said data, ac-
cording to said determined reception beam.



10

15

20

WO 2004/017657 PCT/1B2002/003270

-4 -

Accordingly, the same modulation code is assigned to all UEs from which data has
been received under the same reception beam. Signals received under another
reception beam using another modulation code will not be orthogonal, but this in-
terference contribution is suppressed by the spatial filtering gain offered by the at
least two reception beams. The cost of allowing multiple scrambling codes in a cell
is thereby reduced, so that the gain of the synchronized transmission can be main-

tained and becomes less sensitive to code shortage.

The modulation code may be a scrambling code or any other code based on which

transmission sources can be distinguished.

Furthermore, the transmission link may be an uplink transmission link in an uplink
synchronized transmission scheme. In this case, orthogonal channelisation codes
may be allocated to each wireless transmission link. The determination step may
then be performed based on a measurement of an uplink received power. This

power may relate to a beam dependent pilot signal.

The information received by the receiving means and indicating the receiving re-
ception beam may be a cell portion index. This cell portion index may be received

in radio resource control message, e.g. a connection request message.

Furthermore, the information indicating the receiving reception beam may be an

uplink power measurement report.

The beamforming means may be a fixed beam antenna array for generating at

least two fixed beams.

The network device may be a base station device or a radio network controller

device.

Advantageous further developments are defined in the dependent claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described on the basis of preferred embodi-
ments with reference to the accompanying drawings in which:

Fig. 1 shows a schematic block diagram of a cellular network system according to
the preferred embodiments;

Fig. 2 shows a schematic signalling and processing diagram indicating a call
setup procedure according to the first preferred embodiment; and

Fig. 3 shows a signalling and processing diagram of a beam handover operation
according to the first preferred embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The preferred embodiments will now be described on the basis of a cellular
WCDMA system using an USTS feature, as shown in Fig. 1.

According to Fig. 1, a WCDMA radio access network (RAN), e.g. a UMTS Terres-
trial RAN (UTRAN), comprising at least one node B 30 and at least one RNC 20 is
connected to a core network 10 which may be a GSM (Global System for Mobile
communication) based core network and/or a UMTS based core network. Func-
tionally, the RAN network elements handle all radio-related functionality, and the
core network 10 is responsible for switching and routing calls and data connec-
tions to external networks. A UE 50 interfaces with a user and the radio interface
of the RAN. The node B 30 converts the data flow and participates in radio re-
source management. The RNC 20 owns and controls the radio resources in its
domain, e.g. the node Bs connected fo it, It is the service access point for all ser-
vices which the RAN provides to the core network 10, for example management of
connections to the UE 50.

e i - a0 MY ine Aanan
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According to the preferred embodiments, the node B 30 comprises a plurality of
beamforming antennas A1 to An. Thereby, a finite set of fixed beams can be
formed at the node B 30, so that each beam covers a narrow azimuthal area defin-
ing a cell portion 41 to 4m of a controlled cell area 40.

According to the preferred embodiments, the antennas A1 to An may be arranged
as a uniform linear array in which the inter-antenna spacing is in the order of one
half of a carrier wavelength. The cell portions 41 to 4m are covered with narrow
beams having an increased antenna gain compared to a conventional sector an-
tenna. Thus, the array of the antennas A1 to An are used to form several portions
within a cell with controlied radiation patterns. Each of the cell portions 41 to 4m
are covered by a specific beam antenna radiation pattern which can be created
e.g. by applying a specific weight vector on the beamforming antenna or using a
grid of fixed beam directions.

The beamforming capability of the node B 30 is required to be known by the RNC
20. To achieve this, average wideband power measurements can be reported from
the node B 30 to the RNC 20 over the respective lub interface. Thus, a measure-
ment message can be sent for each cell portion 41 to 4m in addition to the sector
wideband measurement. The reporting of these measurements can be on request
or periodic, as specified for sector wideband measurements. Furthermore, an in-
formation can be added to a node B configuration message, so that the RNC 20
obtains information on the number of beams in which the node B 30 conducts
wideband power measurements for radio resource management (RRM) purposes.
The specific beamforming measurements are intended for RRM purposes such as
admission control (AC), packet scheduling (PS) etc. During a random access
procedure, the RNC 20 is informed about the cell portion in which the new UE, e.g.
the UE 50, is located. This information is required in order to be able to make a
decision on whether the UE 50 can get a call accepted. The celf portion of the UE
50 is equivalent to the portion of the uplink where the highest signal-to-interference
ratio (SIR) is received from that particular UE 50. This can be accomplished by
introducing a new procedure during random access e.g. before deciding oh ag-
mission, in which the RNC 20 asks the node B 30 to perform a best cell portion
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measurement. Alternatively, this could be accomplished by adding a cell portion
index to each random access message sent from the node B 30 fo the RNC 20.
Similar action can be taken during soft handover (SHO) where the RNC 20 needs
information of which cell portion the UE 50 belongs to. This information is needed
in the AC in order to decide for available resources before the new radio link is
created. This can be accomplished e.g. by asking the node B 30 to perform a best
cell portion measurement before deciding if the new link should be created.

Furthermore, a pilot signal or channel can be assigned per beam. For this particu-
lar case, the UE 50 transition from one heam to another requires higher layer sig-
nalling, since the UE 50 needs to get informed that it should use another pilot
channel. To be able to handle this, the node B 30 may be adapted to measure the
uplink received power of the pilot symhbols for each UE in all reception beams
where a pilot channel is assigned. This measurements can be locally averaged in
the node B 30 before they are reported to the RNC 20. The length of the power
averaging window can be selected by the RNC 20. Based on these measure-
ments, the RNC 20 then defermines whether a beam handover is needed or not.

The problem of reduced USTS interference gain by using more than one scram-
bling code can be mitigated by providing the node B 30 with the beamforming an-
tennas A1 to An. In this case, the cell portion covered by each beam can be iso-
lated from the cell portions covered by other beams, although there may be some
overlap between neighbouring beams due to side-lobes, etc. Now, a specific
scrambling ¢ode can be assigned to the UE 50 depending on the beam to which it
is connected, Thus, the same scrambling code is assigned to all UEs connected
by the same reception beam. Thereby, additional robustness is added to USTS,
such that the interference gain becomes less sensitive to code shortage problems.
The scrambling code assignment fo UEs is thus based on the beam by which the
respective UE is connected. The functionality for scrambling code assignment or
allocation can be implemented sither in the RNC 20 or in the node B 30.
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In the following, signalling and processing examples for scrambling code allocation
at the RNC 20, according to a first preferred embodiment, are described on the
basis of the signalling and processing diagrams shown in Figs. 2 and 3.

Fig. 2 shows a signalling and processing diagram indicating a USTS call setup
procedure. In step 1, the UE 50 sends a connection request, e.g. a radio resource
control (RRC) Connection Request message, via the node B 30 to the serving
RNC 20. This request comprises a USTS support indicator by means of which the
UE 50 indicates that it supports the USTS feature. When the node B 30 receives
the request directed to the RNC 20, it adds in step 2 a cell portion index indicating
the cell portion or beam in which the signal received from the UE 50 has the high-
est power or SIR value. This termination may be based on the respective uplink
power measurements. Then, the node B 30 forwards the connection request with
the USTS support indicator and the cell portion index to the RNC 20, Af the RNC
20, a scrambling code (SC) and a channelisation code (CC) are allocated to the
UE 50. This allocation may be performed in accordance with the 3GPP specifica-
tion TS 25.213. Then, in step 5, the RNC 20 transmits a radio link setup message,
e.g. Radio Link Setup Request, comprising the allocated USTS scrambling code
and a USTS channelisation code number. The node B 30 allocates corresponding
resources, starts physical channel reception and responds with a response mes-
sage, e.g. Radio Link Setup Response. The signalling between the node B 30 and
the RNC 20 may be a NBAP (Node B Application Part) signalling.

In step 7, the RNC 20 initiates a setup of a corresponding lub data transport
bearer and the node B 30 and the RNC 20 establish synchronism for the data
transport bearer by means of exchange of appropriate dedicated channel frame
protocol frames. In step 8, the RNC 20 sends a connection setup message, e.g.
RRC Connection Setup, to the UE 50. This message also includes the allocated
USTS scrambling code and USTS channelisation code number. In response
thereto, the UE 50 configures the physical channel according to the allocated
scrambling code and channelisation code and controls the transmission timing
based on a provided initial synchronization timing information. In step 10, the UE
50 responds with a corresponding message, e.g. RRC Connection Complete, to
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the RNC 20. Thus, a scrambling code SC1 used in the present cell portion 41 of
the UE 50 is allacated by the RNC 20 to the UE 50.

In the following, it is assumed that the UE 50 moves within the cell area 40 to a
new cell portion 43 to which a new scrambling code SC3 is allocated, as indicated
by the broken arrow in Fig. 1. The corresponding beam handover procedure is
now described based an the signalling and processing diagram shown in Fig. 3.

According to Fig. 3, the node B 30 is arranged to measure for each UE the re-
ceived uplink power per beam (step 1). As already mentioned, this measurement
may be performed at regular intervals or on request from the RNC 20. In step 2,
the node B 30 transmits an uplink power measurement report to the RNC 20. Also
this report may be issued at regular intervals or on request from the RNC 20.
Based on the received uplink power measurement repart, the RNC 20 decides on
a beam handover to a new cell portion, .9, the new cell portion 43 in Fig. 1, with a
higher uplink power measurement, If a new cell portion with higher measured up-
link power is determined by the RNC 20, a new scrambling code, e.g. the scram-
bling code SC3 of the new cell portion is allocated to the UE 50. Then, in step 4,
the RNC 20 transmits a link configuration message, e.g. Radio Link Reconfigura-
tion Prepare, comprising an USTS indicator, the allocated USTS scrambling code
and allocated USTS channelisation code number to the node B 30. The node B 30
responds in step 5 with a radio link reconfiguration response, e.g. Radio Link Re-
configuration Ready.

Then, the RNC 20 transmits a channel reconfiguration message, e.g. RRC Physi-
cal Channel Reconfiguration, comprising the allocated USTS scrambling code and
USTS channelisation code number to the UE 50. Based on this notification, both
the UE 50 and the node B 30 actualise the physical channel parameters by a cor-
responding channel modification procedure (step 8). Finally, in step 9, the UE 50
sends an ack{nowledgement, e.g. RRC Physical Channel Reconfiguration Com-
plete to the RNC 20. Thus, the UE 50 now transmits to the node B 30 using the
new scrambling code SC3 allocated to the new cell portion 43,
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According to a second preferred embodiment, the allocation of the scrambling
code may be performed at the node B 30. in this case, the node B 30 determines
the scrambling code based on the own uplink power measurements of the UE 50
and selects a scrambling code according to the cell portion from which the highest
uplink power or SIR is received. A corresponding relation may be stored in a look-
up table provided at the node B 30. Then, the selected scrambling code can be
transmitted in the connection request message, e.g. in step 3 in Fig. 2, to the RNC
20 which uses the information to generate the connection setup message for-
warded to the UE 50.

Similarly, in the beam handover case, the node B 30 may allocate the scrambling
code based on the determined uplink power measurement report and may thus
signal the allocated scrambling code together with the uplink power measurement
report to the RNC 20, e.g. in step 2 of Fig. 3. Then the RNC 20 uses this informa-
tion to generate the channel reconfiguration message, e.g. in step 7 of Fig. 3.

It is noted that the present invention is not restricted to the above described pre-
ferred embodiments, but may be implemented in any cellular or wireless transmis-
sion system where modulation codes are used for transmitting and/or receiving
data via a multi-beam antenna arrangement. Furthermore, the signalling between
the base station device and the radio network controller device may be based on
any protocol suitable to convey a power measurement report and a cell portion
index, The provision of the code allocation functionality at the base station device
may be implemented without subsequent signalling to the RNC 20, if an I[P RAN
system is used, in which substantial parts of the RRC functionality are provided at
a corresponding IP BTS (Internet Protacol Base Transceiver Station) device. The
preferred embodiments may thus vary within the scope of the attached claims.

A e imvr A an~a
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Claims

1. A method of transmitting data through a wireless transmission link, said
method comprising the steps of:
a) using at least two reception beams for providing said transmission link;
5 b) determining a reception beam through which said data has been re-
ceived; and
c) allocating a modulation code for modulating said data according to said
determined reception beam.

2. A method according to claim 1, wherein said modulation code is a scrambling
10 code.

3. A method according to claim 1 or 2, wherein said transmissicn link is an uplink
transmission link in an uplink synchronized transmission scheme.

4. A method according to claim 3, further comprising the step of allocating or-
thogonal channelisation codes to each wireless transmission link.

15 5. A method according fo claim 3 or 4, further comprising the step of performing
said determination step based on a measurement of an uplink received power.

8. A method according to claim 5, wherein said uplink received power relates to a
beam-dependent pilot signal.

7. A network device for controlling a wireless transmission link comprising at least
20 two reception beams, said network device (20) comprising:

a) receiving means for receiving an information indicating a reception
beam through which data has been received from said transmission fink;
and

b) aliocating means for allocating a modulation code for modulating said

25 data, according to said indicated reception beam.
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8. A network device according to claim 7, wherein said wireless transmission link
is a link of an uplink synchronized transmission scheme,

9. A network device according to claim 7 or 8, wherein said information is a cell
portion index.

5 10.A network device according to any one of claims 7 to 9, wherein said informa-
tion is an uplink power measurement report.

11.A method according to claim 9, wherein said information is received in a radio
resource control message.

12.A network device according to claim 11, wherein said radio resource control
10 message is a connection request.

13.A network device according to any one of claims 7 to 12, wherein said modula-
tion code is a scrambling code.

14. A network device according to any one of claims 7 to 13, wherein said network
device is a radio network controller device (20).

15 15, A network device for providing a wireless transrnission link, said network de-
vice (30) comprising:
a) beamforming means for generating at least two reception beams for
said wireless transmission link:
b) determination means for determining a reception beam through which
20 data has been received from said transmission link; and
c) allocating means for allocating a modulation code for modulating said
data, according to said determined reception beam.

16. A network device according to claim 15, wherein said beamforming means is a
fixed beam antenna array (A1-An).
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17. A network device according to claim 156 or 16, wherein said determination
means are arranged to determine said reception beam based on an uplink
power measurement.

18.A network device according io any one of claims 15 to 17, wherein said modu-
lation code is a scrambling code of an uplink synchronized transmission
scheme.

19. A network device according to any one of claims 15 to 18, wherein said net-
work device is a base station device (30).



WO 2004/017657 PCT/IB2002/003270
113

Core network

10

RNC

20




WO 2004/017657

50

UE

2/3

30

Node B

PCT/1B2002/003270

20

1. Connection Request
(USTS Support Indicator) >

.

RNC

2, add cell
portion index

3. Connection Request
(USTS Support Indicator

Cell portion index)

<

*’

(CC)

4. allocate scram-
bling code (SC) and
channelisation code

5. Radio Link Setup
(USTS SC and USTS CC)

6. Radio Link setup

response

>

7. Bearer setup and user plane
synchronization

8. Connection Setup
(USTS SC and USTS CC)

9. Configuration
of physical
channel

10. Connection Complete

Fig. 2




WO 2004/017657

PCT/IB2002/003270
313
UE Node B RNC
50 30 20
1. measure received uplink
power per beam
2. Uplink power
measurement report |
3. beam handover
decision and code
allocation
4. Radio Link Reconfigu-
ration Prepare
(USTS Indicator, USTS SC,
USTS CC)
<
5. Radio Link
Reconfiguration Ready J
6. Radio Link
Configuration Commit
¢
7. Physical Channel Reconfiguration
(USTS SC, USTS CC,)
,¢

8. Actualizing channel modification

9. Physical Channel Reconfiguration Complete

Fig. 3



INTERNATIONAL SEARCH REPORT
PCT/IB 02/03270

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 H04Q7/36

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbois)

IPC 7 HO4Q

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 practical, search terms used)

EPO-Internal, PAJ, WPI Data, INSPEC, COMPENDEX

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 99 60809 A (ERICSSON TELEFON AB L M) 1,2,4,5,
25 November 1999 (1999-11-25) 7,13,15,
16,18,19
Y page 2, line 3 - 1ine 27 ' 3,6,
8-12,14,
17
page 4, line 27 -page 5, line 10
page 5, line 29 -page 6, Tine 19
page 7, line 22 -page 9, line b
page 9, line 23 -page 10, Tine 17
figures 1,3,5
- / _
Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :
P 9 *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

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

e ee;{r_lier éiocument but published on or after the international *X* document of particular relevance; the claimed invention
fling date - ) cannot be considered novel or cannot be considered to
L doc#ment \A{high may 1glrlor\?rtﬁoubtsblpn Hnorgyt claflm(S)t r?r involve an inventive step when the document is 1aken alone
which is cited to establish the publication date of another *Y* document of particular relevance; the claimed invention
oftation or other special reason (as specificd) oo cannot be considered to involve an inventive step when the
*0" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
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
9 April 2003 06/05/2003
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk T« 31651 |

Tel. (+31-70) 340-2040, Tx. epo nl,

Fax: (+31-70) 340-3016 Rosenauer, H




INTERNATIONAL SEARCH REPORT

PCT/IB 02/03270

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °©

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

Relevant to claim No.

A

US 6 408 169 B1 (PALLONEN JORMA)

18 June 2002 (2002-06-18)

abstract

column 1, Tine 23 - 1ine 32

column 2, Tine 19 - 1ine 29

column 3, Tine 24 - 1ine 42

cotumn 4, line 34 —column 5, line 17
figures 1,3

EP 1 152 628 A (MATSUSHITA ELECTRIC IND CO
LTD) 7 November 2001 (2001-11-07)
column 2, Tine 3 - Tine 16
column 3, Tine 2 —column 6, line 5
column 15, 1ine 31 —-column 17, line 53
figures 2,3
3GPP: "3rd Generation Partnership
Project; Technical Specification Group
Radio Access Network; Uplink Synchronous
Transmission Scheme (USTS) (Iur/Iub
aspects) (Releaseb)"
3GPP TR 25.839 V0.3.0(2001-07), ‘Online!
July 2001 (2001-07), pages 1-18,
XP002237524
Retrieved from the Internet:
<URL :www. 3gpp . org/ftp/Specs/archive/25_ser
ies/25.839/> ‘retrieved on 2003-04-08!
page 6, paragraph 11
page 11, paragraph 6.3.4 -page 17,
paragraph 6.4
"3rd Partnership Project; Technical
Specification Group Radio Access Network;
Beamforming Enhancements (Release 6)"
3G TR25.887 V.1.1.0, ‘Online!
May 2002 (2002-05), pages 1-10,
XP002237639
Retrieved from the Internet:
<URL:http://www.3gpp.org/ftp/tsg_ran/We1_R
L1/TSGR1_26/Docs/Zips/>
‘retrieved on 2003-04-09!
page b, paragraph 3 -page 8, paragraph 5.3
page 9, paragraphs ANNEX,A

1-19

1-19

6,8-12,
14,17

Enrmn RATAAAAAA lnmmdininatian ol anaand chast) ik 1Q02%




INTERNATIONAL SEARCH REPORT

PCT/IB 02/03270

Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 9960809 A 25-11-1999 US 6542484 Bl 01-04-2003
AU 4538499 A 06-12-1999
CA 2328469 Al 25-11-1999
CN 1308824 T 15-08-2001
EP 1078543 Al 28-02-2001
JP 2002516550 T 04-06-2002
Wo 9960809 Al 25-11-1999
TH 420962 B 01-02-2001

US 6408169 B1 21-03-2002 FI 962165 A 23-11-1997
AU 719480 B2 11-05-2000
AU 2901097 A 09-12-1997
CN 1217129 A ,B 19-05-1999
EP 0894414 Al 03-02-1999
WO 9744978 Al 27-11-1997
JP 2000511014 T 22-08-2000
NO 985402 A 20-11-1998
US 2002034943 Al 21-03-2002

EP 1152628 A 07-11-2001 JP 2001169326 A 22-06-2001
AU 1733201 A 18-06-2001
EP 1152628 Al 07-11-2001
CN 1342382 T 27-03-2002
) 0143481 Al 14-06-2001
US 2002160813 Al 31-10-2002




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

