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A method and apparatus for
maintaining a record of radio signal
strength for a plurality of channels
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in a wireless communication system

is provided. Measuring means (24)

20

detects radio signal strength on each

channel, and storage means (21) stores

information relating to the detected

signal strengths. The information is
stored by the storage means in the

form of a value for each channel. et

Each value is stored in an array (21) [

and values are stored in the array
such that each position in the array is
assigned to a particular channel. The
use of an array allows stored values to
be associated with respective channels

by the position that the value is held

in. The apparatus is suitable for use
in DECT—compliant communications
systems but is not limited to use in
such systems.
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DESCRIPTION

WIRELESS COMMUNICATION CHANNEL MANAGEMENT

The present invention relates to a method and apparatus for monitoring
radio signal strengths for a plurality of channels in a wireless communication
system. In particular, but not exclusively, the present invention relates to such

monitoring in a DECT-compliant communications system.

DECT is an abbreviation for Digital Enhanced Cordless
Telecommunications to which the European Telecommunication Standard ETS
300 175 relates. Whilst the present invention has particular relevance to
DECT-compliant communication systems, and is described hereinafter in
relation to such systems, the skilled reader will recognize, however, that the
method and apparatus described herein are more generally applicable and
compliance with DECT standards should not be assumed unless explicitly
stated.

A typical DECT compliant communications system includes at least one
Portable Part (PP) which communicates over a wireless link with a radio fixed
part (RFP) of a DECT Fixed Part (FP). The fixed part will be connected to
other fixed equipment such as a PABX or a PSTN. The FP often includes
more than one RFP, with each RFP serving to provide radio coverage of a
particular area. The use of multiple RFPs allows large areas of radio coverage
and a PP may move from one area covered by one RFP to an area served by
another RFP with the same communication facilities being available. DECT
PP's commonly take the form of mobile handsets and depending on the
implementation of the system, a large number of portable parts may be
supported.

Communication between a fixed part and a portable part is provided by
so-called 'bearers' which are established on one or more DECT physical

channels (channel). Each channel is created by transmitting in one particular
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slot on one particular radio frequency (RF) channel in successive time division
multiple access (TDMA) frames.

According to the DECT standards, when a portable part is activated it is
the responsibility of the PP to perform an operation to detect the presence of
any nearby RFP's that are in range. This is made possible in a DECT-
compliant system because each RFP broadcasts continuously on at least one
bearer. Every bearer of a RFP broadcast carries Q-channel information
(system information) and N-channel information (identity information). This
information is used by the PP to determine if the RFP is one it has access
rights to. If the RFP is not involved in supporting a traffic connection with a PP
then the N-channel and Q-channel information is broadcast on a so called
dummy bearer. If the RFP is involved in supporting one or more traffic
connection with one or more PP, the Q-channel and N-channel information is
present on each traffic bearer. A RFP supporting at least one traffic
connection may drop the dummy bearer, although the broadcast of the N & Q-
channel information on the dummy bearer must be restored should all traffic
connections with that RFP cease . It is stated for clarity that the N-channel
and the Q-channel are logical channels, not DECT physical channels.

Another task of the PP is to identify the RFP transmissions that are
received at the PP with the highest detected radio signal strength. The RFP
producing these transmissions is also identified and is designated as the
strongest RFP. The strongest RFP will normally be the RFP that is closest to
the PP and wherever possible communications between the PP and FP will be
via the strongest RFP. Useful communication between the PP and the FP
may only take place via the chosen RFP if the portable part has access rights
to the FP associated RFP.

One procedure for selecting the strongest RFP is for the PP to monitor
DECT system channels and build up a list of the channels that have the
highest detected radio strength. The channels are included in the list in order
of detected radio signal strength, with the channel having the highest detected
radio signal strength appearing first.
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Once the list has been produced the PP attempts to set up a
synchronisation bearer on the channel listed as having the highest radio signal
strength. This bearer set up operation is necessary to determine if the
detected radio signal strength results from transmissions of a RFP of interest;
that is an RFP of a required FP for which access rights will be granted to the
PP. Indeed this step is also necessary because the source of the detected
radio signals may originate from transmissions of an incompatible system or
merely be due to noise. If it can be established from the N-channel and Q-
channel information that the transmissions are associated with the required
FP, further procedures are conducted allowing the PP to synchronise and lock
with the FP and be in a state ready to set up and release traffic bearers in the
interest of exchanging traffic (for example voice calls).

If the transmissions are not associated with the required FP the
synchronisation bearer is released (if the set up attempt was successful) and
the PP attempts to set up a synchronisation bearer on the channel listed as
having the next highest detected radio signal strength. Again the PP carries
out the steps necessary to determine if this channel carries transmissions from
the required FP. This process is repeated until the PP finds a transmission
that allows it to synchronise and lock with the required FP. This procedure,
however, is not ideal as limits on list size may result in the list not including any
entries that are associated with the required FP, as will be described in more
detail in relation to Figure 1 below.

An alternative procedure for selecting the strongest RFP is where the
RFP attempts to set up a synchronisation bearer on each DECT channel in
turn irrespective of the detected radio signal strength on the channel. This is
repeated for each channel until the PP detects transmissions originating from
an RFP of an FP it has access rights to. Once such transmissions have been
found, the PP must continue searching each DECT channel until it locates a
channel carrying transmissions of the same FP but with the highest detected
radio signal strength. Such transmissions will generally originate from the
closest RFP of the FP of interest and the PP may then conduct further

procedures to synchronise and lock with the RFP and be in a state ready to set
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up and release bearers in the interest of exchanging traffic (for example voice
calls).

There are also disadvantages to employing this alternative procedure,
including the amount of time required for the PP to reach the state where it is
ready to set up and receive traffic bearers, because an attempt to set up the
synchronisation bearer would need to be made on every possible DECT
channel to guarantee that the required FP and strongest RFP have been
identified.

The portable part is also required to keep an ordered list of the DECT
channels that have the least activity in terms of the radio signal strength.
These so called quietest channels are the ones that will be chosen for

supporting traffic bearers when the PP sets up a connection with the FP.

It is an object of the present invention to provide a method and
apparatus for maintaining a record of radio signal strength for a plurality of
channels in a wireless communication system, which may be used to facilitate
the reliable identification of communication system components without the
use of large amounts of memory.

In accordance with one aspect of the present invention there is provided
apparatus for maintaining a record of radio signal strength for a plurality of
channels in a wireless communication system, the apparatus having:

measuring means for detecting the radio signal strength on each
channel; and

storage means for storing information relating to the detected signal
strengths,

wherein the information is stored in the storage means in the form of a
value for each channel, each value being representative of the respective
detected signal strength on a channel, and the storage means includes an
array, with the values being stored in positions in the array such that each
position in the array is assigned to a particular channel.

The identity of each channel for which signal strength information is

stored can be determined from the storage position in the array because the
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channel allocation for the various array positions is known. Advantageously,
the amount of memory required for storing information relating to a channel
can be reduced because there is only the requirement to store information
relating to the signal strength of that channel without the need to record
information about the channel identity. Another advantage is that because
each channel value is recorded in its assigned position, the channels do not
need to be sorted in order of detected radio signal strength thus eliminating the
need to allocate processing resources to such a task.

The reduction in the amount of memory required for storing information
about a given channel makes the storage of information about all DECT
channels feasible since a relatively modest amount of storage capacity will be
required. This avoids the disadvantages that may result when using a non
exhaustive list. Furthermore since the array may contain signal strength
information for all DECT channels, the array contains values representing the
highest detected signal strengths and the lowest detected signal strengths.
Consequently a single array may replace the conventional ordered list of
channels having the highest detected radio signal strength and the ordered list
of channels having the lowest detected radio signal strength. Preferably
(although not exclusively), the array is a two dimensional array.
Advantageously the value stored in each position of the array may occupy no
more than one byte of storage.

In accordance with another aspect of the present invention there is
provided a method of maintaining a record of radio signal strength for a
plurality of channels in a wireless communication system, said method
comprising the steps of:

detecting the radio signal strength on each channel; and

storing information relating to the detected signal strengths,

wherein the step of storing information is performed by storing a value
for each channel that is representative of the detected signal strength on that
channel, the values being stored in positions in an array such that each array

position is assigned to a particular channel.
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Furthermore, if the wireless communication system of the method is a
DECT-compliant communication system, the method may further comprise the
steps of:

scanning the array to identify the value representing the highest
detected signal strength,

setting up a synchronisation bearer on the channel identified as having
the value representing the highest detected signal strength; and

determining if the measured signal strength arises from transmissions
originating from a radio fixed part of a required fixed part, and if the measured
signal strength is determined to not arise from such transmissions, releasing
the synchronisation bearer and performing the scanning, setting up and
determining steps one or more further times only for one or more channels
identified as having a value representing one of the next highest detected
signal strengths.

Furthermore, if the wireless communication system of the method is a
DECT-compliant communication system the method may further comprise the
steps of:

scanning the array to identify the values representing the lowest
detected signal strengths and selecting one or more of the associated
channels for establishing one or more bearer.

Other aspects and optional features of the present invention appear in
the appended claims, to which reference should now be made and the

disclosure of which is incorporated herein by reference.

The present invention will now be described by way of example only
with reference to the accompanying drawings in which:

Figure 1 shows the relative locations of selected components of a
typical DECT communications system which may host the present invention.

Figure 2 is a schematic representation of the apparatus of the present
invention; and

Figure 3 shows a two dimensional array of a type suitable for use in the

present invention.



10

15

20

25

30

WO 00/52947 PCT/EP00/00805

Before describing the present invention in detail, it will provide useful
background to consider the prior art systems and their associated problems in
greater depth. As previously mentioned, one procedure for selecting the
strongest RFP is for the PP to monitor DECT system channels and build up an
ordered list of channel radio signal strengths.

One problem with this procedure arises when using an ordered list
having a number of entries which is fewer than the total number of possible
DECT channels. Because each entry relates to a particular channel the
number of channels that can be stored in the list is limited and therefore there
is no guarantee that any of the channels appearing in the list are being used
for transmissions of the required FP. This problem can be understood in one
example system with reference to Figure 1 which shows the relative locations
of some components of a wireless communication system in the form of a
DECT communication system 1. Consider the situation in which PP2 needs to
synchronise and lock with RFP3 of a required FP in order to be ready to make
or receive calls. Assuming a number of other PP's 4a, 4b....4e are actively
engaged in supporting traffic bearers a number of DECT channels will be
carrying the transmissions originating from the PP's 4a, 4b...4e. Because the
PP's 4 are closer to the PP2 than RFP3 is to PP2, PP2 may detect a higher
radio signal strength for the PP4 transmissions than for transmissions
originating from RFP3. If so, the channels associated with the PP4
transmissions will appear in the ordered list above the channel associated with
the RFP3 transmissions and indeed the channel associated with the RFP3
transmissions may not appear in the ordered list. Furthermore, RFPs, such as
RFPS, that are not connected to the required FP may be closer to the PP2
than RFP3 and the DECT channel associated with transmissions from those
RFP's such as RFP5 will appear higher up the ordered list than the DECT
channel associated with the transmissions from RFP3.

One possible solution to this problem is to make the ordered list of
channels exhaustive so that all DECT channels appear in the list with the

loudest first. Unfortunately this can result in the need to use a relatively large
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amount of memory. This becomes apparent when considering an
implementation which requires a minimum of two bytes of memory for each
entry in the list. One byte will contain the radio signal strength indicator (RSSI)
and the other byte will contain the channel designation. If more than ten
standard DECT frequencies are used by the system then the channel
designation must be stored in two bytes as there will be more than 256 DECT
channels. If the data is being stored in a linked list, then additional bytes are
required per list entry to maintain the links. The requirement to sort the
channels by received radio signal strength may also require some processing.

The process of setting up traffic bearers on DECT channels featured in
the ordered list of quietest channels also has disadvantages if the list contains
a limited number of entries. The RFP with which the PP is synchronised and
locked can broadcast blind slot information indicating particular channels that
should not be used for setting up traffic bearers. If the PP has determined that
a number of channels are indeed quiet and therefore potentially suitable for
carrying bearers and subsequently the RFP indicates that all of those channels
are blind, the PP will be unable to establish a traffic bearer until the quiet
channel list is updated.

Turning now to Figure 2, and embodiments of the present invention, a
mobile communications station in the form of DECT portable part (PP) 2 is
provided with apparatus 20 for maintaining a record of radio signal strength for
a plurality of system channels. The apparatus includes a two dimensional
storage array 21 for storing the measured signal strength, row addressing
means 22, column addressing means 23, channel scanning means 24 and
microprocessor 25. The microprocessor serves to control the scanning 24 and
storage 21, 22, 23 means although the apparatus may be designed to function
without a dedicated microprocessor and the respective functions thereof
handled by other processor capability within the PP as will be apparent to the
person skilled in the art. The two dimensional array is represented in more
detail in Figure 3 with each row of the array being assigned to correspond to a
DECT frequency channel and each column of the array being assigned to

correspond to a DECT time slot.
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The portable part 2 scans each DECT channel using the channel
scanning means 24 to measure the radio signal strength of each channel as
detected at the portable part 2. A DECT physical channel (DECT channel) is
defined in terms of a DECT frequency and a DECT time slot. A value relating
to the detected signal strength is entered into the array in a particular location
which is assigned for each physical channel until a value has been entered for
each DECT channel. Because the value for each channel is stored in a
respectively assigned location there is no need to store additional information
relating to the identity of the DECT channel (this information can be derived
from the storage location in the array.) The value stored for each channel can
occupy less than one byte of storage space.

Consider the situation where the portable part 2 is attempting to
synchronise and lock to a FP that the portable part has access rights to. The
PP2 attempts to do this via a RFP of that FP which will also give the best
possible radio signal communication. In terms of the general arrangement of
Figure 1, it will be assumed that the required RFP is RFP3 and that RFP5
belongs to a FP that PP2 does not have access rights to. The PP scans each
DECT channel in turn to determine the received radio signal strength of each
channel and enter a value in the appropriate location of the array 21. If RFP3
is transmitting on the DECT channel occupying slot number 19 of DECT
frequency channel number 6, a value representing the received radio signal
strength for this DECT channel is entered into location 13 of the array.
Similarly if RFP5 is transmitting on the DECT channel occupying slot number
12 of DECT frequency channel number 4, a value representing the received
radio signal strength for this DECT channel is entered into location 15 of the
array 21. If PPs 4a, 4b.....4e are transmitting on DECT channels the resulting
received radio signal strengths for those channels will also be represented by
values in the appropriate locations of the array. These locations are denoted
in Figure 3 as 14a, 14b.....14e, respectively which have been chosen
arbitrarily for the present example.

In operation DECT transmissions may be detected by PP2 on others of

the DECT channels than the ones chosen for the present example. Indeed the
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detected radio signal strengths on many channels may correspond to
background noise. Radio signal strength may be detected on a channel due to
transmissions of a non DECT system or even just noise. On some channels
the value detected may not be above the noise floor.

Once a value representing the received radio signal strength has been
entered into the appropriate location of the array for each DECT channel, the
PP can now begin to detect the RFP that will provide the highest radio signal
strength and is connected to a FP to which the PP has access rights. The PP
begins by scanning the array to find a value relating to the highest received
radio signal strength. The associated channel can be derived from the
position in the array and the PP attempts to set up a synchronisation bearer on
that channel to determine if the required RFP is indeed transmitting on that
channel. If it is established that this is not the case, the synchronisation bearer
is released (if the set up attempt was successful) and the selection means
scans the array to find a value relating to the next highest received radio signal
strength. The PP attempts to set up a synchronisation bearer on the channel
associated with this value and the process is repeated for channels having
progressively lower detected radio signal strengths until the nearest RFP is
found that is part of the required FP. Setting up a synchronisation bearer
allows any N-channel and Q-channel information on the DECT channel to be
read. The PP may perform further procedures to attain a state where it is in a
condition ready to make or receive calls to the fixed part of the system through
setting up bearers. It may be desirable to set a condition so that only values
representing radio signal strengths above a certain radio signal strength are
chosen during scanning.

When the PP requires one or more DECT channels for setting up a
traffic bearer the array is scanned for values representing the lowest detected
radio signal strengths. The low detected radio signal strengths indicate that
these channels are free for use as traffic bearers. The channel associated
with these values may be determined from the position of the value in the

array. A condition may be set such that only values corresponding to detected
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radio signal strengths below a certain threshold are selected. Alternatively, the
lowest N values may be chosen, where N is a predetermined number.

Once the PP is synchronised and locked on to a RFP, if at any time the
RFP indicates that certain slots are blind, then the PP can ignore those slots in
the array when selecting a quiet channel. Furthermore, once the PP is indeed
synchronised and locked on to a particular RFP, the PP continues to
periodically scan each DECT channel to detect the received radio signal
strengths of each channel and update the value stored in the array. This is
particularly important where the PP is mobile in which case it can move closer
to and away from various RFPs which will affect the detected radio signal
strength at the PP. Depending on the updated values, the PP may
synchronise and lock with a different RFP.

While the present example assigns array rows in order with the
individual DECT frequency channel number and array columns with individual
time slots this is not a requirement of the present invention and any preferred
association of array location with system communication channel may be
employed. The array does not need to be a two dimensional array and other
arrangements of one dimensional or three dimensional storage arrays could
be employed. Although the specific embodiment can store each value
representing the received radio signal strength of a channel using no more
than one byte of storage, this is not mandatory. A value representing the
received radio signal strength of a channel could be stored in an entry having
a smaller or larger size and therefore requiring an appropriate amount of
storage capacity. An important advantage of the present invention is there is
no need to use additional storage capacity for the storage of channel identifier
information because this information is implicit from the position of the entry in
the array.

Furthermore while the present invention is discussed primarily in
relation to a DECT telecommunications system, it will be understood that this
is not to be construed as a limitation since the present invention may be
employed with other communication systems using multiple predefined system

channels.
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From reading the present disclosure other modifications will be
apparent to the person skilled in the art. Such modifications may involve other
features which are already known in the design, manufacture and use of
systems and devices and component parts thereof and which may be used
instead of or in addition to features already described herein.
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CLAIMS

1. Apparatus (20) for maintaining a record of radio signal strength
for a plurality of channels in a wireless communication system, the apparatus

having:

measuring means (24) for detecting the radio signal strength on each

channel; and

storage means (21) for storing information relating to the detected
signal strengths,

wherein the information is stored in the storage means in the form of a
value for each channel, each value being representative of the respective
detected signal strength on a channel, and the storage means includes an
array (21), with the values being stored in positions in the array such that each

position in the array is assigned to a particular channel.

2. Apparatus in accordance with claim 1 wherein the array (21) is a

two-dimensional array.

3. Apparatus in accordance with claim 1 or 2 and further comprising
means (22, 23, 25) for scanning the array to identify the value representing the

highest detected signal strength.

4. Apparatus in accordance with claim 3 wherein the scanning
means (22, 23, 25) performs further scans to identify values representing the
next highest detected signal strengths with respect to the highest detected

signal strength.
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5. Apparatus in accordance with claim 1 or 2 and further comprising
means (22, 23, 25) for scanning the array (21) to identify the value

representing the lowest detected signal strength.

6. Apparatus in accordance with claim 5 wherein the scanning
means (22, 23, 25) performs further scans to identify values representing the
next lowest detected signal strengths with respect to the lowest detected

signal strength.

7. A DECT-compliant portable part suitable for establishing
communication with a DECT-compliant fixed part having at least one radio
fixed part, wherein the DECT-compliant portable part is provided with the
apparatus of any one or more of claims 1 to 6.

8. A DECT-compliant portable part in accordance with claim 7 when
appended to claim 3 or 4 and further comprising synchronisation means for
receiving on the channel identified as having the value representing the
highest signal strength or on one of the channels identified as having a value
representing one of the next highest signal strengths to establish that the
measured signal strengths arise from transmissions originating from a radio

fixed part of a required fixed part.

9. A DECT-compliant portable part in accordance with claim 7 when
appended to claim 5 or 6 and further comprising means for selecting the
channel identified as having the value representing the lowest signal strength
or one or more of the channels identified as having a value representing one of

the next lowest signal strengths as being suitable for establishing a bearer.

10. A method of maintaining a record of radio signal strength for a
plurality of channels in a wireless communication system, said method
comprising the steps of:

detecting the radio signal strength on each channel; and
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storing information relating to the detected signal strengths,

wherein the step of storing information is performed by storing a value
for each channel that is representative of the detected signal strength on that
channel, the values being stored in positions in an array (21) such that each

array position is assigned to a particular channel.

11. A method in accordance with claim 10 wherein the wireless
communications system is a DECT-compliant communication system, said
method further comprising the steps of:

scanning the array (21) to identify the value representing the highest
detected signal strength,

setting up a synchronisation bearer on the channel identified as having
the value representing the highest detected signal strength; and

determining if the measured signal strength arises from transmissions
originating from a radio fixed part of a required fixed part, and if the measured
signal strength is determined to not arise from such transmissions, releasing
the synchronisation bearer and performing the scanning, setting up and
determining steps one or more further times only for one or more channels
identified as having a value representing one of the next highest detected

signal strengths.

12. A method in accordance with claim 10 wherein the wireless
communications system is a DECT-compliant communication system, said
method further comprising the step of:

scanning the array (21) to identify the values representing the lowest
detected signal strengths and selecting one or more of the associated

channels for establishing one or more bearer.



. WO 00/52947 PCT/EP00/00805

1/2

, '/ 21
] ;20
A & :
23
A
) 4
25 24

FIG. 2



WO 00/52947 PCT/EP00/00805

2/2

21

S

012345678911 12&1314151617&18192021 223
) !

!

14c 14d

41—

/

\ (
3 \ \

(
)

14a 15 14e 13 14b

OO O PLWND O

FIG. 3



INTERNATIONAL SEARCH REPORT

Inte  .ional Application No

PCT/EP 00/00805

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 H04Q7/38

According to Intemational Patent Classification (IPC) or to both national classification and {PC

B. FIELDS SEARCHED

IPC 7  HO4Q

Minimum documentation searched (classification system followed by classification symbols)

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)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

GIANCARLO (IT))
30 September 1999 (1999-09-30)
page 3, line 11 - line 28

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to ctaim No.
X EP 0 722 258 A (NOKIA MOBILE PHONES LTD) 1-12

17 July 1996 (1996-07-17)

column 1, Tine 10 - line 16

column 3, line 48 -column 4, line 52

column 5, Tine 55 -column 6, line 8

column 6, line 25 - line 28
P,X WO 99 49685 A (ITALTEL SPA ;ROSINA 1-12

Further documents are listed in the continuation of box C.

E Patent family members are listed in 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 document 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 to an oral disclosure, use, exhibition or
other means

"P" document published prior to the intemational filing date but
later than the priority date claimed

“T" later document published after the intemational filing date
or priofity 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 be 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 to involve an inventive step when the
document is combined with one or more other such docu—
ments, 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 intemational search

16 May 2000

Date of mailing of the internationat search report

23/05/2000

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentiaan 2
NL ~ 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70) 340~3016

Authorized officer

Rothliibbers, C

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Inte  ional Application No

PCT/EP 00/00805

C.(Con_:tlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

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

Relevant to claim No.

PILGER U: "STRUKTUR DES DECT-STANDARDS"
NACHRICHTENTECHNIK ELEKTRONIK,DE,VEB
VERLAG TECHNIK. BERLIN,
vol. 42, no. 1,
1 January 1992 (1992-01-01), pages 23-29,
XP002016869

ISSN: 0323-4657
page 28, right-hand column, line 9 - line
23

1-12

Fomm PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

inte

ional Application No

PCT/EP 00/00805

Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0722258 A 17-07-1996 GB 2297014 A 17-07-1996
CA 2166831 A 11-07-1996
JP 8251650 A 27-09-1996
us 5825757 A 20-10-1998
W0 9949685 A 30-09-1999 IT MI980631 A 27-09-1999

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

