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S/N Unknown PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: OOSTVEEN, Job Cornelis et al. Examiner: Unknown

Serial No.: Unknown Group Art Unit: Unknown
Filed: Concurrently herewith Docket No.: US17827
Customer No.: 90057 Confirmation No.: Unknown

Title: SYSTEM FOR UPDATING A NEIGHBOUR CELL LIST (NCL) OF A
WIRELESS ACCESS NODE OF A TELECOMMUNICATIONS
ARCHITECTURE AND METHOD THEREFORE

MAIL STOP: PCT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT
Dear Sir:

Prior to taking up this application for examination, please enter the following
amendments:

Amendments to the Specification begin on page 2;
Amendments to the Claims begin on page 3;

Remarks begin on page 9.
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IN THE SPECIFICATION

Please amend the Specification as follows:
Please insert the following paragraph on page 1, line 2, as follows:

PRIORITY CLAIM TO RELATED APPLICATIONS

This application is a national stage application under 35 U.S.C. § 371 of
PCT/EP2010/064823, filed October 5, 2010, published as WO 2011/042433 A1 on
April 14, 2011, and claiming priority to European Application No. 09172399.9, filed
October 7, 2009, which application and publication is incorporated herein by

reference and made a part hereof in its entirety, and the benefit of priority of which is

claimed herein.
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IN THE CLAIMS

The following listing of claims will replace all prior versions and listings of claims in
the application:

1.(Original): A system for updating a neighbour cell list in a telecommunications
architecture comprising a first wireless access network having a first wireless
access node for which at least one first neighbour cell list is defined and a second
wireless access network having a second wireless access node for which at least
one second neighbour cell list is defined, the system comprising:

- adetector configured for detecting user terminals to be
transferred from the first wireless access node of the first wireless access network
to the second wireless access node of the second wireless access network;

— a selector configured for selecting a part of the user terminals;

- arequest generator configured for requesting from the first
wireless access node one or more of the selected user terminals to report cell
information of a plurality of wireless access nodes of at least one of the first
wireless access network and the second wireless access network;

— areceiver configured for receiving the cell information from the
one or more of the selected user terminals; and

- updating means configured for updating at least one of the first
neighbour cell list and the second neighbour cell list using the received cell
information.

2.(Original): The system according to claim 1,

wherein the request generator is configured for requesting from the
first wireless access node one or more of the selected user terminals to report cell
information of a plurality of wireless access nodes of the first wireless access
network;

wherein the receiver is configured for receiving the cell information
of the wireless nodes of the first wireless access network via the second wireless
access node,

the system further comprising a transfer system configured for
transferring user terminals from the first wireless access network to the second
wireless access network prior to receiving the cell information of the plurality of
wireless access nodes of the first wireless access network via the second
wireless access node.
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3.(Original): The system according to claim 2, further comprising a data transfer
system for transferring the cell information, or a derivative thereof, of the wireless
access nodes of the first wireless access network to the first wireless access
node.

4.(Currently Amended): The system according to_claim 1 ene-ormere-ofthe
; o

bl

wherein the request generator is configured for requesting from the
first wireless access node one or more of the selected user terminals to report cell
information of a plurality of wireless access nodes of the second wireless access
network;

wherein the receiver is configured for receiving the cell information
of the wireless nodes of the second wireless access network via the second
wireless access node,

the system further comprising a transfer system configured for
transferring user terminals from the first wireless access network to the second
wireless access network prior to receiving the cell information of the plurality of
wireless access nodes of the second wireless access network via the second
wireless access node.

5.(Original): The system according to claim 4, further comprising a data transfer
system for transferring the cell information, or a derivative thereof, of the wireless
access nodes of the second wireless access network to the first wireless access
node.

6.(Currently Amended): The system irfrastraetare-according to claim 1,

wherein the request generator is configured for requesting from the
first wireless access node one or more of the selected user terminals to report cell
information of a plurality of wireless access nodes of the second wireless access
network;

wherein the receiver is configured for receiving the cell information of
the wireless access nodes of the second wireless access network via the first
wireless access node,

further comprising a transfer system configured for transferring user
terminals from the first wireless access network to the second wireless access
network after receiving the one or more cell parameters of wireless access nodes
of the second wireless access network via the first wireless access node.
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7.(Currently Amended): The system according to_claim 1 ene-ormore-of-the
preceding-claims, wherein the telecommunications system is further configured for
receiving location information from one or more of the detected user terminals and
wherein the location information is used as a selection parameter for selecting the
part of the detected user terminals.

8.(Currently Amended): The system according to_claim 1 ene-ormeore-of-the
preceding-claims-, wherein one or more thresholds, possibly service-dependent,
are defined in the telecommunications system for transferring the user terminals
between the first wireless access network and the second wireless access network
and wherein at least one of the thresholds is used as a selection parameter for
selecting the part of the detected user terminals.

9.(Original): In a telecommunications architecture comprising a first wireless
access network having a first wireless access node for which at least one first
neighbour cell list is defined and a second wireless access network having a
second wireless access node for which at least one second neighbour cell list is
defined, a method for updating at least one of the first and second neighbour cell
lists comprising the steps of:

- detecting user terminals to be transferred from the first wireless
access node of the first wireless access network to the second wireless access
node of the second wireless access network;

- selecting a part of the user terminals;

- requesting from the first wireless access node one or more of the
selected user terminals to report cell information of a plurality of wireless access
nodes of at least one of the first wireless access network and the second wireless
access network;

- receiving the cell information from the one or more of the selected
user terminals; and

- updating at least one of the first neighbour cell list and the second
neighbour cell list using the received cell information.

0.(Currently Amended): The method according to claim 9, comprising the steps of:
- requesting from the first wireless access node one or more of the
selected user terminals to report cell information of a plurality of wireless access
nodes of the first wireless access network;
- receiving the cell information of the wireless nodes of the first
wireless access network via the second wireless access node, and
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- transferring the selected user terminals from the first wireless
access network to the second wireless access network prior to receiving the cell
information of the plurality of wireless access nodes of the first wireless access
network via the second wireless access nodeand

: ™ o] I lLint ion, orivati
I (ot ol I  the fi el I I

11.(Currently Amended): The method according to claim 9-e~10, comprising the
steps of:

- requesting from the first wireless access node one or more of the
selected user terminals to report cell information of a plurality of wireless access
nodes of the second wireless access network;

- receiving the cell information of the wireless nodes of the second
wireless access network via the second wireless access node, and

- transferring user terminals from the first wireless access network
to the second wireless access network prior to receiving the cell information of
the plurality of wireless access nodes of the second wireless access network via
the second wireless access node—and

12.(Currently Amended): The method according to claim 9, comprising the steps of:

- requesting from the first wireless access node one or more of the
selected user terminals to report cell information of a plurality of wireless access
nodes of the second wireless access network;

- receiving the cell information of the wireless access nodes of the
second wireless access network via the first wireless access node; and

transferring user terminals from the first wireless access network to
the second wireless access network after receiving the one or more cell
parameters of wireless access nodes of the second wireless access network via
the first wireless access node.

13.(Currently Amended): A-computerprogram-comprising-software-codepor-

ON alalifa alm a AlNON Ao a¥alla a alalaWllaldaYa¥a' a a¥a' orminao a¥a
O C C o TIR o

method-of one-ormore-of theelaims 9-12 A non-transitory computer-readable
storage medium containing a set of instructions that, when executed by a
processor in a telecommunications architecture comprising a first wireless
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access network having a first wireless access node for which at least one first
neighbour cell list is defined and a second wireless access network having a
second wireless access hode for which at least one second neighbour cell list
is defined, performs a method for updating at least one of the first and second
neighbour cell lists, including the steps of:

- detecting user terminals to be transferred from the first wireless
access node of the first wireless access network to the second wireless access
node of the second wireless access network;

- selecting a part of the user terminals;

- requesting from the first wireless access node one or more of the
selected user terminals to report cell information of a plurality of wireless access
nodes of at least one of the first wireless access network and the second wireless

access network:
- receiving the cell information from the one or more of the selected

user terminals: and
- updating at least one of the first neighbour cell list and the second
neighbour cell list using the received cell information.

14.(Currently Amended): A mobile user terminal configured for use in the
method according to claim Qene-ormere-oftheclaims9-11, wherein the mobile
terminal, in use, contain a neighbour cell list of the first wireless access node,
the terminal comprising:

- a receiver for receiving the request for reporting cell information
of a plurality of wireless access nodes of at least one of the first wireless
access network and the second wireless access network;

- scanning means for detecting the cell information from the
wireless access nodes, at least one of the wireless access nodes being
absent in the neighbour cell list,

- a transmitter for transmitting the detected cell information,

- wherein the mobile user terminal is arranged for temporarily
storing the detected cell information and transmitting the detected cell
information to the second wireless access node after being transferred from
the first to the second wireless access network.

15.(New): The method according to claim 10, further comprising the step of
transferring the cell information, or a derivative thereof, of the wireless access nodes

of the first wireless access network to the first wireless access node.

16.(New): The method according to claim 10, comprising the steps of:
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- requesting from the first wireless access node one or more of the
selected user terminals to report cell information of a plurality of wireless access
nodes of the second wireless access network;

- receiving the cell information of the wireless nodes of the second
wireless access network via the second wireless access node, and

- transferring user terminals from the first wireless access network
to the second wireless access network prior to receiving the cell information of
the plurality of wireless access nodes of the second wireless access network via
the second wireless access node.

17.(New): The method according to claim 11, comprising the step of transferring
the cell information, or a derivative thereof, of the wireless access nodes of the
second wireless access network to the first wireless access node.

18.(New): The method according to claim 16, comprising the step of transferring

the cell information, or a derivative thereof, of the wireless access nodes of the
second wireless access network to the first wireless access node.
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REMARKS AND CONCLUSION

The specification has been amended to update the claim of priority. No new

matter has been added.

Claims 4, 6-8, and 10-14 have been amended, no claims are cancelled, and
claims 15-18 have been added. As a result, claims 1-18 are pending in this patent
application. No new matter has been added by the amendments to the claims.

Applicants respectfully submit that the claims are in condition for allowance
and notification to that effect is earnestly requested. The Examiner is invited to
telephone Applicant’s representative at the phone number provided below to
facilitate prosecution of this application.

If necessary, please charge any additional fees or deficiencies, or credit any

overpayments to Deposit Account No. 50-5047.

Respectfully submitted,

/Natalya Hartmann, Reg No 62119/

Natalya Hartmann
Registration No. 62,119

De Vries & Metman
Overschiestraat 180,

1062 XK Amsterdam,

The Netherlands

Telephone: +31 20 5110930
Facsimile: +31 205110931
Agent for Applicants

Date of Deposit: April 3d, 2012
This paper is being filed on the date indicated above using the USPTOs electronic filing system EFS-
Web, and is addressed to The Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-

1450.
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE PCT

To:

NOTIFICATION OF THE INTERNATIONAL
APPLICATION NUMBER AND OF THE

INTERNATIONAL FILING DATE
Wuyts, Koenraad Maria

Royal KPN N.V.

P.O. Box 95321 (PCT Rule 20.2(c))
2509 CH The Hagus
PAYS-BAS
Date of mailing
(day [month|year) 04-11-2010
/ p
Applicant’s or agent’s file reference
403446 WO IMPORTANT NOTIFICATION
International applicaticn No. International filing date (day/morthjyear) Priority date {day/month/year)
PCT/EP2010/064823 5 October 2010 (05-10-2010) 7 October 2009 (07-10-2009)

Applicant
KONINKLIUKE KPN N.V.

Title of the invention

1. The applicant is hereby notified that the international application has been accorded the international application number and
the international filing date indicated abave.

2. The applicant is further notified that the record copy of the international application:

was transmitted to the International Bureau on see ahove date of mailing

D has not yet been transmitted to the International Bureau for the reascon indicated below and a copy of this
notitication has been sent to the International Bureau*:

D because the necessary national security clearance has not yet been obtained

D because ( reason to be specified)

* The International Bureau monitors the transmittal of the record copy by the receiving Office and will notify the applicant
(with Form PCT/IB/301) of its receipt. Should the record copy not have been received by the expiration of 14 months from
the priority date, the International Bureau will notify the applicant (Rule 22.1(c)).

Name and mailing address of the Receiving Office Authorized officer
EBuropean Patent Office, P.B. 5818 Patentlaan 2
NL-2280 HV Rijswijk . L .
‘0 Tel. {+31-70) 340-2040 Kuiper-Cristina, Nathalie
Fax: (+31-70) 340-3016

Form PCT/RO/105 {April 2007)

Samsung Ex. 1002, Page 294 of 387



403446WO

PCT REQUEST

1/9

Print Out (Original in Electronic Form)

0 For receiving Office use only
o-1 International Application No. PCT/EP2010/064823
0-2 Internationai Fllmg Date 05 OCT 2010 (05'1 0-201 0)
0-3 Name of receiving Office and "PCT
International Application” RO/EP
0-4 Form PCT/RO/101 PCT Request
0-4-1  |Prepared Using PCT Online Filing
Version 3.5.000.221 MT/FOP
20020701/0.20.5.9
0-5 Petition
The undersigned requests that the
present international application be
processed according to the Patent
Cooperation Treaty
0-6 gﬁmgmymme@mdebyme European Patent Office (EPO) (RO/EP)
0-7 Applicant’s or agent's file reference 403446W0
! Title of Invention SYSTEM FOR UPDATING A NEIGHBOUR CELL
LIST (NCL) OF A WIRELESS ACCESS NODE OF
A TELECOMMUNICATIONS ARCHITECTURE
COMPRISING CO—OPERATING WIRELESS ACCESS
NETWORKS AND METHOD THEREFORE
H Applicant
11-1 This person is Applicant only
-2 Applicant for All designated States except US
-4 Name KONINKLIJKE KPN N.V.
-5 Address Maanplein 55
2516 CK The Hague
Netherlands
-6 State of nationality NL
-7 State of residence NL
11-8 Telephone No. +31 70 343 39 55
-9 Facsimile No. +31 70 385 54 37
10 je-mail dieneke.vandertoorn—-dejager@kpn.com
1I-10(a) |E-mail authorization

The receiving Office, the International
Searching Authority, the International
Bureau and the International Preliminary
Examining Authority are authorized to
use this e-mail address, if the Office or
Authority so wishes, to send notifications
issued in respect of this international
application:

exclusively in electronic form (no paper
notifications will be sent)

Samsung Ex. 1002, Page 295 of 387



403446WO

PCT REQUEST
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Print Qut (Original in Electronic Form)

ihi-1
tH-1-1

Applicant and/or inventor
This person is

Applicant only

ii-1-2  Applicant for All designated States except US

i-1-4 - \Name NEDERLANDSE ORGANISATIE VOOR TOEGEPAST-
NATUURWETENSCHAPPELIJK ONDERZOEK TNO

H-1-5 | Address Schoemakerstraat 97
2628 VK Delft
Netherlands

1-1-6  |State of nationality NL

I-1-7  |State of residence NI,

-2 Applicant and/or inventor

WI-2-1 | This person is Applicant and inventor

N-2-2  |Applicant for US only

IM-2-4  |Name (LAST, First) OOSTVEEN, Job Cornelis

I-2-5  |Address Bilderdijklaan 2
9752 EN Haren
Netherlands

11-2-6  |State of nationality NL

1I-2-7  |State of residence NL

-3 Applicant and/or inventor

I1I-3-1 |This person is Applicant and inventor

111-3-2  |Applicant for US only

I11-3-4  IName (LAST, First) JORGUSESKI, Lijupco

WI-3-5  |Address Jozef Israellaan 234
2282 TR Rijswijk
Netherlands

1H-3-6 |State of nationality NL

tI1-3-7  |State of residence NL

-4 Applicant and/or inventor

ll-4-1 | This person is Applicant and inventor

Hi-4-2  |Applicant for US only

l-4-4  {Name (LAST, First) LITJENS, Remco

-4-5  |Address Van Kempenstraat 22
2352 VH Voorschoten
Netherlands

1H-4-6  |State of nationality NIL

1H-4-7  |State of residence NL
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PCT REQUEST
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Print Out (Original in Electronic Form)

-5 Applicant and/or inventor
I-5-1 | This person is Applicant and inventor
1-5-2  jApplicant for uUs only
1ni-5-4 Name (LAST, First) PAIS, aAdrian Victor
II1-5-5  |Address Caan van Necklaan 25
2281 BA Rijswijk
Netherlands
IH-5-6  [State of nationality NL
H1-5-7  |State of residence NL
-6 Applicant and/or inventor
W-6-1 |This person is Applicant and inventor
11-6-2  |Applicant for uUs only
Hl-8-4 |Name (LAST, First) ZHANG, Haibin
W-6-5  |Address Usselincxstraat 142
2593 VP The Hague
Netherlands
111-6-6  |[State of nationality CN
11-6-7  [State of rasidence NI,
1v-1 Agent or common representative; or
address for correspondence
The person identified below is hereby/
has been appointed to act on behalf of Agent
the applicant(s) before the competent
International Authorities as:
IV-1-1 Name (LAST, First) WUYTS , Koenraad
IV-1-2  |Address P.O. Box 95321
2509 CH The Hague
Netherlands
IV-1-3  |Telephone No. 4+31 70 343 39 55
IV-1-4  |Facsimile No. +31 70 385 54 37
IV-1-5  le-mail dieneke.vandertoorn—-dejager@kpn.com
1V-1-5(a {E-mail authorization xcl ivel in 1 roni form n r
) The receiving Office, the International € ': . ;S : . Y ?licg ° ct o ( © pape
Searching Authority, the International notiricacions wi e sen )
Bureau and the International Preliminary
Examining Authotity are authorized to
use this e-mail address, if the Office or
Authority so wishes, to send notifications
issued in respect of this international
application:
IV-1-6 |Agent's registration No. 100754124
\' DESIGNATIONS
V-1 The filing of this request constitutes

under Rule 4.9(a), the designation of
all Contracting States bound by the
PCT on the international filing date,
for the grant of every kind of
protection available and, where
applicable, for the grant of both
regional and national patents.

Samsung Ex. 1002, Page 297 of 387



403446WQ

PCT REQUEST

4/9

Print Qut (Original in Electronic Form)

Vi1

Vi-1-1
Vi-1-2
VI-1-3

Priority claim of earlier regional
application

Filing date
Number

Regional Office

07 October 2009 (07.10.2009)
09172399.9
EP

Vi-2

Priority document request

The receiving Office is requested to
prepare and transmit to the Intermational
Bureau a certified copy of the eartier
application(s) identified above as
item(s):

vVi-1

Incorporation by reference :

where an element of the international
application referred to in Article
11(1)(iii)(d) or () or a part of the
description, claims or drawings referred
to in Rule 20.5(a) is not otherwise
contained in this international application
but is completely contained in an sarlier
application whose priority is claimed on
the date on which one or more elements
referred to in Article 11(1)(iii) were first
received by the receiving Office, that
element or part is, subject to
confirmation under Rule 20.6,
incorporated by reference in this interna
tional application for the purposes of
Rule 20.6.

Vii-1

International Searching Authority
Chosen

European Patent Office (EPO) (ISA/EP)

Vil-2

Vil-2-1
Vil-2-2
Vii-2-3
vii-2-5

Request to use results of earlier
search; reference to that search

Filing date
Application Number
Country (or regional Office)

Documents are available to the ISAin a
form and manner acceptable to it and
therefore do not need to be submitted by
the applicant to the ISA (Rule 12bis.1(f)):

07 October 2009 (07.10.20009)
09172399.9
EP

A copy of the results of the earlier
search

A copy of the earlier application

A copy of any document cited in the
results of the earlier search
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vilt

Viit-1
Vil-2
Viit-3
Vil-4
Vill-5

Declarations

Number of declarations

Declaration as to the identity of the
inventor

Declaration as to the applicant's
entitlement, as at the international filing
date, to apply for and be granted a
patent

Declaration as to the applicant's
entittement, as at the international filing
date, to claim the priority of the earlier
application

Declaration of inventorship {(only for the
purposes of the designation of the
United States of America)

Declaration as to non-prejudicial
disclosures or exceptions to lack of
novelty
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Viii-4-1 [Declaration: Inventorship (only for
the purposes of the designation of
the United States of America)

Declaration of Inventorship (Rules .
4.17(iv) and 51bis.1(a)(iv)) for the I hereby declare that I believe I am the
purposes of the designation of the original, first and sole (if only one

United States of America: inventor is listed below) or joint (if

more than one inventor is listed below)
inventor of the subject matter which is
claimed and for which a patent is
sought.

This declaration is directed to the
international application of which it
forms a part (if filing declaration with
application).

This declaration is directed to interna-
tional application No. PCT/ . . . . . .

¢« « « « « « « +« {Aif furnishing
declaration pursuant to Rule 26ter).

I hereby declare that my residence,
mailing address, and citizenship are as
stated next to my name.

I hereby state that I have reviewed and
understand the contents of the above-
identified international application,
including the claims of said
application. I have identified in the
request of said application, in
compliance with PCT Rule 4.10, any claim
to foreign priority, and I have
identified below, under the heading
"Prior Applications", by application
number, country or Member of the World
Trade Organization, day, month, and year
of filing, any application for a patent
or inventor's certificate filed in a
country other than the United States of
America, including any PCT international
application designating at least one
country other than the United States of
America, having a filing date before
that of the application on which foreign
priority is claimed.

Vill-4-1- [Prior applications:
1
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I hereby acknowledge the duty to
disclose information that is known by me
to be material to patentability as
defined by 37 C.F.R. § 1.56, including
for continuation—-in-part applications,
material information which became
available between the filing date of the
prior application and the PCT interna-
tional filing date of the continuation-
in-part application.

I hereby declare that all statements
made herein of my own knowledge are true
and that all statements made on
information and belief are believed to
be true; and further that these
statements were made with the knowledge
that willful false statements and the
like so made are punishable by fine or
imprisonment, or both, under Section
1001 of Title 18 of the United States
Code and that such willful false
statements may Jjeopardize the wvalidity
of the application or any patent issued

thereon.
;/'f-“ - |Name (LAST, First) OOSTVEEN, Job Cornelis
Viit-4-1- |Residence:
1-2 (city and either US State, if applicable, Haren, Netherlands
or country)
Viii-4-1- |Mailing address: Bilderdijklaan 2 9752 EN Haren
1-3
Netherlands
Vill-4-1- |Citizenship: NI
1-4
Vill-4-1- [inventor's Sighature: 3
1-5 (The signature must be that of the /JOb Cornelis OOStveen/
inventor, not that of the agent)
Viil-4-1- 1Date: 04 October 2010 (04.10.2010)

1-6
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VIi-4-1- IName (LAST, First) JORGUSESKI, Ljupco
2-1
VIii-4-1- |Residence: : =
2.2 {city and either US State, if applicable, Rijswijk, Netherlands
or country)
yiil-a-1- \Mailing address: Jozef Israellaan 234 2282 TR Rijswijk
Netherlands
VIli-4-1- |Citizenship:
oa NL
VII-4-1- linventor's Signature: 5 i
2-5 {The signature must be that of the /L jupco JorguseSkl/
inventor, not that of the agent)
¥%44-Dme 04 October 2010 (04.10.2010)
VIll-4-1- [Name (LAST, First) LITJENS, Remco
3-1
Vill-4-1- |Residence:
3-2 (city and either US State, if applicable, Voorschoten, Netherlands
or country)
yill-4-1- [Mailing address: Van Kempenstraat 22 2352 VH Voorschoten
Netherlands
Vill-4-1- [Citizenship:
3-4 NL
VIiil-4-1- linventor's Signature: 3+ 3
3-5 (The signature must be that of the /Remco Lit jens/
inventor, not that of the agent)
g@44‘9m9 04 October 2010 (04.10.2010)
\4/II1I-4—1- Name (LAST, First) PAIS, Adrian Victor
VIll-4-1- |Residence: i i
4-2 (city and either US State, if applicable, Rijswijk, Netherlands
or country)
Yil}-4-1- [Mailing address: Caan van Necklaan 25 2281 BA Rijswijk
Netherlands
VIli-4-1- [Citizenship:
4 NL
VIIl-4-1- |Inventor's Signature: ; 3 3
4-5 (The signature must be that of the /Rdrian Victor Pais /
inventor, not that of the agent)
X%44'Dm9 04 October 2010 (04.10.2010)
VIll-4-1- IName (LAST, First) ZHANG, Haibin
5-1
Vill-4-1- |Residence:
5-2 (city and either US State, if applicable, The Hague, Netherlands
or country)
yibi-4-1- Mailing address: Usselincxstraat 142 2593 VP The Hague
Netherlands
VIlI-4-1- [Citizenship:
54 CN
VIll-4-1- |inventor's Signature: ii
5-5 (The signature must be that of the /Haibin Zhang/
inventor, not that of the agent)
¥g44-ome 04 October 2010 (04.10.2010)
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PTO/SB/14 (11-08)
Approved for use through 09/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coliection of information unless it contains a valid OMB control number.

Attorney Docket Number | US17827

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM FOR UPDATING A NEIGHBOUR CELL LIST (NCL) OF A WIRELESS ACCESS NODE OF A
TELECOMMUNICATIONS ARCHITECTURE AND METHOD THEREFORE

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:

Applicant 1

A::ZIicant Authority (®Inventor l (Olegal Representative under 35 U.S.C. 117 IOParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Job Cornelis Oostveen

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City |Haren Country Of Residencei l NL

Citizenship under 37 CFR 1.41(b) i NL
Mailing Address of Applicant:

Address 1 Bilderdijklaan 2

Address 2

City Haren ‘ State/Province l

Postal Code I 9752 EN I Countryi | NL

Applicant 2

Applicant Authority (& Inventor I (OLegal Representative under 35 U.S.C. 117 IOParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Ljupco Jorguseski

Residence Information (Select One) () US Residency  (e) Non US Residency () Active US Military Service

City | Rijswijk Country Of Residencei ] NL

Citizenship under 37 CFR 1.41(b) i NL
Mailing Address of Applicant:

Address 1 Jozef Israellaan 234

Address 2

City Rijswijk ’ State/Province ‘

Postal Code ’ 2282 TR 1 Countryi , NL

Applicant 3

Applicant Authority (®Inventor l (Olegal Representative under 35 U.S.C. 117 lOParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Remco Litiens

Residence Information (Select One) (O US Residency (®) Non US Residency () Active US Military Service

City | Voorschoten , Country Of Residencei ‘ NL

EFS Web 222
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PTO/SB/14 (11-08)

Approved for use through 09/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coliection of information uniess it contains a valid OMB control number.

Attorney Docket Number us17827

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM FOR UPDATING A NEIGHBOUR CELL LIST (NCL) OF AWIRELESS ACCESS NODE OF A
TELECOMMUNICATIONS ARCHITECTURE AND METHOD THEREFORE

Citizenship under 37 CFR 1.41(b) i NL
Mailing Address of Applicant:

Address 1 Van Kempenstraat 22

Address 2

City Voorschoten I State/Province !

Postal Code 1 2352 VH I Countryi ‘ NL

Applicant 4

Applicant Authority (® Inventor ’ (OLegal Representative under 35 U.S.C. 117 lOParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Adrian Victor Pais

Residence Information (Select One) (O US Residency (&) Non US Residency () Active US Military Service

City | Rijswijk Country Of Residencei ] NL

Citizenship under 37 CFR 1.41(b) i NL
Mailing Address of Applicant:

Address 1 Caan van Necklaan 25

Address 2

City Rijswijk ' State/Province .

Postal Code | 2281 BA ' Countryi | NL

Applicant §

Applicant Authority (®Inventor I (Olegal Representative under 35 U.S.C. 117 ’OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Haibin Zhang

Residence Information (Select One) (O US Residency (® Non US Residency (O Active US Military Service

City | The Hague Country Of Residencei l NL

Citizenship under 37 CFR 1.41(b) i CN
Mailing Address of Applicant:

Address 1 Usselincxstraat 142

Address 2

City The Hague ’ State/Province
Postal Code I 2593 VP ’ Countryi ' NL

All Inventors Must Be Listed - Additional Invenfor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[T] An Address is being provided for the correspondence Information of this application.

Customer Number 90057
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PTO/SB/14 (11-08)

Approved for use through 09/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number us17827

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SYSTEM FOR UPDATING A NEIGHBOUR CELL LIST (NCL) OF A WIRELESS ACCESS NODE OF A
TELECOMMUNICATIONS ARCHITECTURE AND METHOD THEREFORE

| Email Address [ mail@dvime.nl

Application Information:

Title of the Invention SYSTEM FOR UPDATING A NEIGHBOUR CELL LIST (NCL) OF A WIRELESS ACCESS NODE OF
A TELECOMMUNICATIONS ARCHITECTURE AND METHOD THEREFORE

Attorney Docket Number| US17827 l Small Entity Status Claimed [ |

Application Type Nonprovisional
Subject Matter Utility
Suggested Class (if any) ’ Sub Class (if any)

Suggested Technology Center (if any)
Total Number of Drawing Sheets (if any) 4 ’ Suggested Figure for Publication (if any) | 1

Publication Information:
[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.
[[] C.122(b)and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in another country, or under a multilateral international agreement, that requires publication at

eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. [If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: @® Customer Number [ (O US Patent Practitioner t O Limited Recognition (37 CFR 11.9)

Customer Number 90057

Domestic Benefit/National Stage Information:

This section aliows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status - Remove
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
PCT/EP2010/064823 a 371 of international PCT/EP2010/064823 2010-10-05

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:
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Approved for use through 09/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | US17827
Application Number

Title of Invention SYSTEM FOR UPDATING A NEIGHBOUR CELL LIST (NCL) OF A WIRELESS ACCESS NODE OF A
TELECOMMUNICATIONS ARCHITECTURE AND METHOD THEREFORE

Application Data Sheet 37 CFR 1.76

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

Application Number Country | Parent Filing Date (YYYY-MM-DD) Priority Claimed

09172399.9 EP 2009-10-07 ® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1
If the Assignee is an Organization check here.

Organization Name KONINKLIJKE KPN N.V.

Mailing Address Information:

Address 1 Maanplein 55

Address 2

City The Hague State/Province

Country i| NL Postal Code 2516 CK
Phone Number Fax Number

Email Address

Assignee 2
If the Assignee is an Organization check here.

Organization Name NEDERLANDSE ORGANISATIE VOOR TOEGEPAST-NATUURWETENSCHAPPELIJK ONDERZOEK %

Mailing Address Information:

Address 1 Schoemakerstraat 97

Address 2

City Delft State/Province

Country i| NL Postal Code 2628 VK
Phone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add
button.

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature |/Natalya Hartmann,Reg.No.62,119/ Date (YYYY-MM-DD)| 2012-04-03
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Approved for use through 09/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | US17827

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention SYSTEM FOR UPDATING A NEIGHBOUR CELL LIST (NCL) OF A WIRELESS ACCESS NODE OF A
TELECOMMUNICATIONS ARCHITECTURE AND METHOD THEREFORE

First Name Natalya Last Name Hartmann Registration Number | 62119

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the coliection
of this information is 35 U.S.C. 2(b)}(2); (2) furnishing of the information sclicited is voluntary; and (3} the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor IOOSTVEEN, Job Cornelis

Art Unit

Examiner Na

me ’

Attorney Docl

ket Number 1 us17827

U.S.PATENTS

Cite
No

Examiner
Initial*

Patent Number

Kind

Code! Issue Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Patent citation information pl

ease click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner
Initial*

Cite No

Publication
Number

Kind
Code?

Publication
Date

Name of Patentee or Applicant
of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Cite
No

Examiner,
Initial*

Foreign Document
Number3

Kind
Code4

Country
Code2 |

Publication

Date Applicant of cited

Document

Name of Patentee or

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

T5

2009119699

WO

2009-10-01 NEC CORP

page 7, line 28 - page 9,
paragraph 15 page 12,

paragraph 13 - page 13,
paragraph 24; claims 1,
2-8, 9-14, 75, 76; figuren

L]

2009064716

WO

2009-05-22 QUALCOMM INC

paragraph [0052] -
paragraph [0056],
paragraph [0062] -
paragraph [0085],
claims 2-8, 10-12, 14

L]

2009019319

wo

NOKIA SIEMENS

2009-02-12 | NEFTWORKS OY

abstract, page?7, line 15
- page 8, line 3, page 8,
line 22 - page 9, line 20,
claims 1-14
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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor [OOSTVEEN, Job Cornelis

STATEMENT BY APPLICANT [ — — |

( Not for submission under 37 CFR 1.99)
Examiner Name I

Attorney Docket Number ’ us17827

the whole document,
[]

4 2009045070 wo 2009-04-09 LG ELECTRONICS INC .
claims 1-14

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

International Search Report, mailed January 24, 2011 in connection with International Patent Application No. D
PCT/EP2010/064823

If you wish to add additional non-patent literature document citation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

' See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number

Filing Date

INFORMATION DISCLOSURE First Named Inventor ’ OOSTVEEN, Job Cornelis

STATEMENT BY APPLICANT At Uni
nit ’

( Not for submission under 37 CFR 1.99)
Examiner Name ]

Attorney Docket Number | us17827

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[T See attached certification statement.
[[] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

None
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

Signature /Natalya Hartmann, Reg.No. 62,119/ Date (YYYY-MM-DD) 2012-04-03

Name/Print Natalya Hartmann Registration Number 62119

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the pubilic after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

SYSTEM FOR UPDATING A NEIGHBOUR CELL LIST (NCL) OF A WIRELESS
ACCESS NODE OF A TELECOMMUNICATIONS ARCHITECTURE AND METHOD

THEREFORE

First Named Inventor/Applicant Name:

Job Cornelis Oostveen

Filer:

Natalya Hartmann/Tessa Koning

Attorney Docket Number:

Us17827

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
National Stage Fee 1631 1 380 380
Natl Stage Search Fee - Report provided 1642 1 490 490
National Stage Exam - all other cases 1633 1 250 250

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1120
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Electronic Acknowledgement Receipt

EFSID: 12453641
Application Number: 13499924
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SYSTEM FOR UPDATING A NEIGHBOUR CELL LIST (NCL) OF A WIRELESS ACCESS
NODE OF A TELECOMMUNICATIONS ARCHITECTURE AND METHOD THEREFORE

FIELD OF THE TINVENTION

The invention relates to the field of telecommunica-
tions systems and a method in telecommunications architecture.
More specifically, the invention relates to a telecommunications
architecture comprising at least a first and a second wireless
access network between which user terminals can be transferred
and a method in such a telecommunications system, wherein the
neighbour cell lists (NCLs) of at least a wireless access node
of the first and/or second wireless access network can be up-

dated using a system.

BACKGROUND OF THE INVENTION

When moving through the coverage area of a wireless ac-—
cess cellular network, mobile user terminals continucusly scan
the spectrum for pilot or reference signals (beacons) in order
to determine which cell (base station) to camp on. In idle mode,
this 1s referred to as cell reselection, while in ac-
tive/dedicated mode, this is referred to as handover. The cell-
specific list of surrounding cells that are considered for cell
reselection or handover is called the neighbour cell 1list (NCL),
which is stored in each base station and broadcast within the
cell. The mobile user terminal receives and stores the NCL. The
NCL contains the cells for which the mobile user terminal should
send measurement reports (when certain criteria are met) to the
base station currently serving the user terminal.

In case of multiple, cooperating wireless access cellu-
lar networks, each cell not only has an intra-network NCL, but
also an inter-network NCL.

The optimisation of the NCLs is traditionally done with
the aid of off-line planning tools, using path loss predictions
and (off-line) optimisation algorithms. Currently, automated
configuration and optimisation of intra-network NCLs and inter-

network NCLs, based on e.g. actual measurement feedback from

Samsung Ex. 1002, Page 322 of 387



WO 2011/042433 PCT/EP2010/064823

user terminals, observed mobility patterns, base station scans
and handover statistics, are being investigated.

3GPP TS 36.300, V8.9.0, discloses an automatic
neighbour relation (ANR) function to relieve an operator from
the burden of manually managing neighbour relations. Such an ANR
function resides in the eNode-B (eNB) of an LTE network and man-
ages a conceptual neighbour relation table (NRT). A neighbour
detection function is used to find new neighbours and to add
them to the NRT, whereas a neighbour removal function removes
outdated neighbours from the NRT. The eNB instructs a user ter-
minal from a serving cell to look for neighbour cells of other
networks by scanning all cells. The user terminal first reports
the physical cell identifier (PCI) of the detected cells in the
other netwocrk. When the eNB receives the reports from the user
terminals containing the PCI’s of the cells, the eNB instructs
the user terminal, using the newly discovered cell as a parame-
ter, to read the Cell Global Identifier (CGI) and further cell
information from the neighbouring cells. The user terminal also
reports this information to the serving cell. The eNB may then
update the NRT using the information reported from the user ter-

minals.

SUMMARY OF THE INVENTION

A system is disclosed for a telecommunications archi-
tecture that comprises a first wireless access network having a
first wireless access node for which at least one first
neighbour cell list is defined and a second wireless access net-
work having a second wireless access node for which at least one
second neighbour cell list is defined.

The system comprises a detector configured for detect-
ing user terminals about to be transferred, i.e. for which cell
reselection or handover will be performed, from the first wire-
less access node of the first wireless access network to the
second wireless access node of the second wireless access net-
work.

The system also comprises a request generator config-

ured for requesting from the first wireless access node one or
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more of the detected user terminals to report cell information
of a plurality of wireless access nodes of at least one of the
first wireless access network and the second wireless access
network. The telecommunications system, particularly at least
one of the first and the second wireless access node, also com-
prises a receiver configured for receiving the cell information
from one or more of the detected user terminals. Updating means
are provided configured for updating at least one of the first
neighbour cell list and the second neighbour cell list using the
received cell information.

A method in a telecommunications architecture is also
disclosed. User terminals about to be transferred from the first
wireless access node of the first wireless access network to the
second wireless access node of the second wireless access net-
work are detected. From the first wireless access node, one or
more of the detected user terminals are requested to report cell
information of a plurality of wireless access nodes of at least
one of the first wireless access network and the second wireless
access network. The cell information is received from one or
more of the detected user terminals and at least one of the
first neighbour cell list and the second neighbour cell list is
updated using the received cell information.

Furthermore, a mobile user terminal containing at least
one neighbour cell list of the first wireless access node is
disclosed. The terminal comprises a receiver for receiving the
request for reporting cell information of a plurality of wire-
less access nodes of at least one of the first wireless access
network and the second wireless access network. The mobile ter-
minal also contains scanning means configured for detecting the
cell information from the wireless access nodes, at least one of
the wireless access nodes being absent in the neighbour cell
list, and a transmitter for transmitting the detected cell in-
formation. At present, standardization does not allow mobile
terminals to measure cells not present in the NCL. However,
there are no intrinsic obstacles for making performing such
measurements. The mobile terminal is arranged for temporarily

storing the detected cell information and transmitting the de-
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tected cell information to the second wireless access node after
being transferred from the first to the second wireless access
network.

It is noted that in the present application the terms
wireless access node and cell are used as similar terms. The
skilled person will appreciate that a single wireless access
node may provide multiple cells and that, typically, a neighbour
cell list is defined for each of the cells of such a node.

The plurality of wireless access nodes of which cell
information is requested may exclude the first wireless access
node, or more particularly, the cell thereof currently serving
the user terminal. On the other hand, the plurality of wireless
access nodes would typically include cells that are absent in
the neighbour cell list stored in the user terminal for regu-
larly reporting measurement reports to the serving cell.
Otherwise, since the neighbour cell list is obtained from the
serving cell, the detection of the cell information by the user
terminal would be restricted to this list and would therefore
only be suitable for verifying the existing NCL and not for add-
ing new neighbouring cells to the list. In an embodiment, the
user terminal performs a complete scan for all cells in the
first wireless access network (possibly excluding the currently
serving cell) and/or all cells in the second wireless access
network to allow the telecommunications system to obtain a com-
plete picture of the available cells around the first wireless
access node. This complete information containing the scan of
all cells may then be used for updating the NCL(g). Alterna-
tively, the user terminal may compare the received complete
information with the NCL it has obtained from the first wireless
access node and only report cell information of cells not pre-
sent on the current NCL.

The first and second wireless access networks may dif-
fer in radio access technology (e.g. GSM and UMTS or UMTS and
LTE), the deployed release of a given radio access technology,
the used frequency spectrum (e.g. the 900 MHz and 1800 MHz fre-
quency bands (the latter also being referred to as a DCS

network) for GSM, different 5MHz carriers for UMTS) and/or wire-
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less access networks of different mobile operators. The wireless
access network may also differ in the type of cells provided,
e.g. macro cells and pico cells.

The disclosed system and method are able to specifi-
cally direct the request for cell information for the first
and/or second network to user terminals in the regions where
cell reselection or handover from the first to the second wire-
less access network is about to occur. By collecting this
information specifically at cell reselection or handover mo-
ments, the updating of the NCL is inherently based on the inter-
network neighbours that a user terminal experiences in the cell
reselection or handover region, where the reports of the user
terminal measurements are most relevant for construing the NCL.

In some instances, user terminals may move rapidly
through an area and cell reselection and handover to the second
wireless access network should be performed quickly. In such
cases, insufficient time may be available for performing the
scan for obtaining the cell information for the first wireless
access network and for reporting the cell information to the
telecommunications system via the first wireless access network.
The embodiments of the invention as defined in claims 2 and 10
provide additional time for completing the method by performing
the cell reselection or handover as soon as the mobile user ter-
minal has been instructed for performing the scan for cell
information for the first and/or the second wireless access net-
work. By temporarily storing the cell information resulting from
the scan at the mobile user terminal, the user terminal may
carry the cell information to the second network where it has
sufficient time to report the cell information of the plurality
of wireless access nodes of the first wireless access network
via the second network.

The cell information of the wireless access nodes of
the first wireless access network may be used for updating the
neighbour cell list of the first wireless access node and/or for
updating the neighbour cell list of the second wireless access

node, or the cells thereof.
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The updating of the neighbour cell list of the second
wireless access node i1s relevant for user terminals reselecting
cells or handed over from the second wireless access node to the
first wireless access network, i.e. in the cell reselection or
handover direction reverse to the direction travelled by the
terminals reporting the cell information. Since other user ter-
minals will be transferred from the second wireless access
network to the first wireless access network, the neighbour cell
list of the first wireless access node may also be updated in
this way.

The cell information of the plurality of access nodes
of the first wireless access network as received via the second
wireless access node may also be transferred back to the first
wireless access node, e.g. for updating the intra-network
neighbour cell 1list, as defined in claim 3 and, optionally, in
claim 10. ITn a particular example, this embodiment may be used
to reduce the so-called ‘missing neighbour’ effect in a UMTS
network, here being the first wireless access network. User ter-
minals equipped to connect to UMTS networks are restricted to
gathering cell information as defined in the neighbour cell 1list
received from the base station currently serving the user termi-
nal. An absent cell in the neighbour cell list of the base
station will thus never be measured and reported by the user
terminal as a result of this restriction of the user terminal.
When the signal of a missing neighbour is too strong, call drops
may occur. The present embodiments may reduce this problem by
instructing the user terminals to also scan for cell information
of wireless access nodes of the UMTS network being absent in the
neighbour cell 1ist (and thus possibly revealing the existence
of cells not present in the neighbour cell list of the base sta-
tion) and to report this via the second wireless access network
back to the first wireless access node. The NCL of the first
wireless access node may then be updated with the missing
neighbour cell.

The user terminals may also be instructed to obtain the
cell information of the plurality of wireless access nodes of

the second wireless access network shortly before cell reselec-

Samsung Ex. 1002, Page 327 of 387



WO 2011/042433 PCT/EP2010/064823

tion or handover to the second wireless access node of this net-
work and report the cell information to the telecommunications
system via this second wireless access node, i.e. after cell re-
selection or handover. This embodiment is defined in claims 4
and 11.

Again, the cell information of the wireless access
nodes of the second wireless access network may be used for up-
dating the neighbour cell list of the first wireless access node
and/or for updating the neighbour cell list of the second wire-
less access node. The cell information obtained for the access
nodes of the second wireless access network may be relevant for
the second wireless access network itself, e.g. for updating the
intra-network NCL, in view of the ‘missing neighbour’ effect oc-
curring in particular types of network such as UMTS, as
discussed above for the first wireless access network.

The cell information of the plurality of access nodes
of the second wireless access network as received via the second
wireless access node may be transferred back to the first wire-
less access node as defined in claim 5 and, optionally, in claim
11. In doing so0o, the first wireless access node may update its
neighbour cell list using the received cell information obtained
shortly before cell reselection or handover, even when the user
terminals have insufficient time for reporting the cell informa-
tion for the plurality of wireless access nodes of the second
wireless access network directly to the first wireless access
node. The updated NCL is relevant for cell reselection or hand-
over from the first wireless access node to the second wireless
access network for other user terminals.

Of course, when sufficient time for reporting the cell
information of the plurality of wireless access nodes of the
second network is available, this cell information obtained
shortly before cell reselection or handover to the second wire-
less access network can be reported directly to the first
wireless access node, as defined in the embodiments of claims 6
and 12.

It is not required that all handover or cell reselec-

tion instances trigger a scan for cell information by the user
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terminals. A wireless access node may for instance indicate on
its broadcast channel not only whether handovers and/or cell re-
selections should trigger such reporting, but also a likelihood
parameter which the terminal can use to flip a (biased) coin in
determining whether it should send cell information at a spe-
cific handover or cell reselection instance. Alternatively, the
wireless access node may explicitly signal to the specific user
terminal whether it should do the cell measurement and report-
ing. In this manner, the amount of cell information reporting
can be tuned, which relates to a trade-off between the measure-
ment overhead (signalling load) and the potential for neighbour
cell list coptimisation.

One embodiment of tuning the amount of cell list opti-
misation traffic is to use the location information from the
user terminals as a selection criterion as defined in claim 7.
The location information may e.g. be obtained from a GPS module
in the user terminal or by means of measurements using the first
and/or the second wireless access network. This location infor-
mation can be useful e.g. in identifying where handover regions
exist, and in solving location-specific outages or problems,
e.g. dropped calls due to ‘missing neighbour’. It may also be
useful when an operator changes configuration (optimisation of
downlink power, antenna tilt, etc) and wants to measure the ef-
fect on the cells relevant for inter-RAT cell change or
handover.

Another advantageous selection criterion for determin-
ing which user terminals should report cell information is the
transfer threshold that may have been set by the operator(s) of
the telecommunication system, as defined in claim 8. The trans-
fer threshold determines at what level (typically involving
pilot signal measurements) cell reselection or handover would
occur. The transfer threshold for cell reselection or handover
from the first wireless access network to the second wireless
access network may be asymmetric (i.e. a different transfer
threshold Th2 applies for a transfer from the second to the
first wireless access network) and may also be dependent on the

service type of the service received by the user terminal when
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connected to the first wireless access node. As an example, a
user terminal provided with a voice service by a cell of an LTE
network that is handed over to a GSM network might not be handed
over back to the LTE network. This is because the operator
chooses this mode of operation. In such a case, although this
user terminal is a detected user terminal in the sense that it
is about to be transferred to the second wireless access network
(GSM), it is not selected for reporting requested to report cell
information of the plurality of wireless access nodes of the
first wireless access network (the LTE network), since the hand-
over in the direction back to the first network (the LTE
network) will generally not be made. On the other hand, for a
user terminal using a data service that is temporarily handed
over from an LTE network to a GSM network, a handover back to
the LTE network is generally preferred and such user terminals
can be selected to report cell information of the plurality of
wireless access nodes of the second network. The embodiment of
the telecommunications system of claim 8 may also be used for
the method in the telecommunications system as defined in claims
10-13.

Hereinafter, embodiments of the invention will be de-
scribed in further detail. It should be appreciated, however,
that these embodiments may not be construed as limiting the

scope of protection for the present invention.

BRTEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 provides a schematic illustration of a telecom-
munication system comprising a first and a second wireless
access network, each having a plurality of wireless access
nodes, according to an embodiment of the invention;

FIG. 2 provides a schematic illustration of a mobile
user terminal and wireless access nodes configured for perform-
ing a method according to an embodiment of the invention;

FIGS. 3A and 3B provide a schematic illustration of a
telecommunications system and a flow chart for operating such a

system, wherein cell information of wireless access nodes of the
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first wireless access network is obtained and reported wvia the
second wireless access network; and

FIGS. 4A and 4B provide a schematic illustration of a
telecommunications system and a flow chart for operating such a
system, wherein cell information of wireless access nodegs of the
second wireless access network is obtained and reported via the

first wireless access network.

DETATILED DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic illustration of first wireless
access nodes 1A-1C of a first wireless access network and second
wireless access nodes 2A-2D of a second wireless network. As an
example, the first wireless access nodes 1A-1C are eNBs of an
Long Term Evolution (LTE) network, whereas the second wireless
access nodes 2A-2D are NodeBs of an UMTS network. Other examples
includes wirelegs access networks differing in other radio ac-
cess technologies (RATs), e.g. GSM and UMTS, differences in the
deployed release of a given radio access technology, differences
in the used frequency spectrum (e.g. the 900 MHz and 1800 MHz
frequency bands (the latter also being referred to as a DCS net-
work) for GSM, different 5MHz carriers for UMTS) and/or wireless
access networks of different mobile operators. The wireless ac-—
cess network may also differ in the type of cells provided, e.qg.
macro cells and pico cells.

The wireless access nodes 1A-1C and 2A-2D can be con-
trolled by control systems as schematically illustrated in FIG.
1. As an example, the control system may be Operation and Main-
tenance Centres (OMCs) as generally known in the art. The OMCs
of the wireless access networks can be interconnected. Other
connections between the wireless access networks can be used as
well., If the wireless access nodes of the first and second wire-
less access networks originate from the same vendor, a single
OMC can be used.

FEach of the wireless access nodes 1A-1C and 2A-2D may
contain at least one neighbour cell list (NCL). In FIG. 1, NCL-

1A and NCL-2A are indicated as NCL of the corresponding wireless
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access nodes. When a wireless access node provides multiple
cells, typically each cell has a corresponding NCL.

A wireless access node broadcasts the NCL and mobile
user terminals 3 camping on such a cell receive and store the
NCL. The NCL is typically used to instruct the mobile terminal 3
which cells to monitor and to report every now and then the re-
ceived signal strengths of each of the monitored cells, such
that the network can make a decision whether or not the mobile
terminal 3 should select or should be handed over to another
cell.

As an example, the mobile terminal 3 receives the NCL-
1A from wireless access node 1A to which it is currently con-
nected. NCL-1A contains the cell(s) of neighbouring access nodes
1B and 1C and mobile terminal 3 monitors the signal strengths of
these cells and reports these to the wireless access node 1A.
Such an NCL-1A is referred to as an intra-network NCL. NCL-1A
may also list neighbouring access nodes 2A and 2B of the second
wireless access network, in which case NCL-1A would be referred
to as an inter-network NCL. NCL-1A may also be a combined NCL,
i.e. a combination of an intra-network and an inter-network NCL.
Currently, automated configuration and optimisation of intra-
network NCLs and inter-network NCLs is based on e.g. actual
measurement feedback from user terminals 3 as disclosed in 3GPP
TS 36.300, Vv8.9.0.

Referring also to FIG. 2, an embodiment will now be de-
scribed in further detail, wherein intra-network NCL-1A contains
the cells of eNBs 1B and 1C and inter-network NCL-1A contains
the cells cf NodeBs 2A and 2B. Note that inter-network NCL-1A
does not yet contain NodeBs 2C and 2D.

Mobile user terminal 3 is assumed to camp on a cell of
eNB 1A and is monitoring the cells of eNB’s 1B, 1C and NodeBs 2A
and 2B as indicated in the intra-network and inter-network NCLs
transmitted in the cell under consideration. The mobile user
terminal 3 regularly sends measurement reports to the eNB 1A as
generally known in the art.

As illustrated schematically in FIG. 2, eNB 1A contains

a cell reselection/handover detector 10 that recognizes that mo-
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bile terminal 3 requires a cell reselection or handover to NodeBR
2A of the second wireless access network. The cell reselection
or handover indication triggers the following sequence of events
in eNB 1A.

First, it may be determined whether or not the mobile
terminal 3 for which a cell reselection or handover indication
is received should participate, i.e. should be selected, in the
process for updating (which includes the wverification of the
correctness) of an NCL, such as NCL-1A or NCL-ZA. To that end,
the eNB 1A contains a selection module 11 for selecting a part
of the user terminals 3 for which a cell reselection or handover
indication is detected. In this manner, it is possible to filter
an appropriate portion the user terminals for which cell rese-
lection or handover is about in order to reduce unnecessary
signalling over the first and/or second wireless access network.
The decision whether or not to participate in the updating proc-
ess, 1.e. whether or not to provide information to the
telecommunication system allowing the updating of the NCL’s, may
either be taken at the mobile terminal or at the telecommunica-
tions system, particularly eNB 1A.

As an example, eNB 1A may indicate on its broadcast
channel not only whether handovers and/or cell reselections
should trigger such reporting, but also a likelihood parameter
which the terminal 3 can use to flip a biased coin in determin-
ing whether it should send information at a specific handover or
cell reselection instance. Alternatively, eNB 1A may explicitly
signal to the specific user terminal 3 whether it should do the
cell measurement and reporting. In this manner, the amount of
cell information reporting can be tuned, which relates to a
trade-off between the measurement overhead (signalling load) and
the potential for neighbour cell list optimisation.

An advantageous selection criterion at the side of the
eNB 1A for determining which user terminals 3 should report cell
information is the transfer threshold that may have been set by
the operator(s) of the telecommunications system between the
first and the second wireless access networks. The transfer

threshold determines at what level (typically involving pilot
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signal measurements) cell reselection or handover would occur.
The transfer threshold Thl for cell reselection or handover from
the first wireless access network to the second wireless access
network may be asymmetric (i.e. a different transfer threshold
Th2 applies for a transfer from the second to the first wireless
access network) and may also be dependent on the service type of
the service enjoyed by the user terminal when connected to the
first wireless access node.

In FIG. 1, the user terminal 3 camping on a cell of eNB
1A of an LTE network using a data service that is about to be
handed over to NodeB 2A of an UMTS network will generally be
handed over back to the LTE network, if possible, because the
operator applies a low threshold for handing over the user ter-
minal 3 from the UMTS network to the LTE network for data
services but a much higher threshold for handing over the user
terminal to the UMTS network. In such a case, since a transfer
between the networks is more likely in one direction than in the
other, the terminal 3 may or may not be selected for providing
information useful for the NCL updating process as will now be
described in further detail.

The selection stage of user terminals 3 may be omitted
completely or may be selectively applied, e.g. during particular
hours of the day or at particular stages of the configuration
and optimisation of the network.

Once user terminal 3 has been selected, request genera-
tor 12 in FIG. 2 is activated in order to request the user
terminal 3 to report cell information of a plurality of wireless
access nodes.

The plurality of wireless access nodes of which cell
information is requested may exclude the cell of eNB 1A cur-
rently serving the user terminal 3. On the other hand, the
plurality of wireless access nodes would typically include cells
that are absent in the neighbour cell 1list NCL-1A stored in the
user terminal 3 for regularly reporting measurement reports to
the serving cell. TIn the example of FIG. 1, the cell information
requested would typically include cell information of at least
one of the cells NodeB 2C or NodeB 2D. In other words, the user
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terminal 3 should at least monitor other cells than included in
the neighbour cell 1list NCL-1A.

The user terminal 3, to that end, contains a receiver
20 (see FIG. 2) for receiving the request for reporting cell in-
formation of a plurality of wireless access nodes. The actual
determination for which cells the cell information should be ob-
tained and/or should be reported may be performed in the eNB 1A
(and than being signalled to the user terminal 3) and/or inter-
nally in the user terminal 3.

When the updating of e.g. NCL-1A would only involve the
determination whether additional cells should be included in the
list, cell information may only be obtained for the cells of
NodeB 2C and NodeB 2D. NCL-1A may be used to determine which
cell (s) should be excluded for the gathering of cell information
for the purpose of updating the NCL in such a case. However,
when NCL-2A should be updated, the cells listed in NCL-1A should
not necessarily be excluded.

On the other hand, if the NCL updating is also used to
verify the existing NCL, cell information for one or more cells
of the existing NCL should be gathered as well. In a particular
embodiment, user terminal 3 comprises a determination module 21
for determining for which cells the cell information for the
purpose of the NCL update should be gathered. As mentioned, the
determination by the determination module 21 may be fully based
on instructions received from the wireless access node eNB 1A or
may be (partly) based on an internal comparison algorithm of the
user terminal 3, using the copy of NCL-1A stored in a section of
storage 22. The stored NCL may also be applied (illustrated by
the arrow between scanning module 23 and determination module
21) after detecting (a part of) the cell information of all the
available cells, as will be explained in further detail below.

The gathering of cell information for the purpose of
updating an NCL may also be performed independently of the NCL
stored in the usger terminal 3. In such a case, the user terminal
3 preferably gathers cell information of all measurable cells.

The measurement is performed by a scanning module 23.

The scanning module 23 detects the cell information of one or

Samsung Ex. 1002, Page 335 of 387



WO 2011/042433 PCT/EP2010/064823

15

more cells of wireless access nodes of the first and/or the sec-
ond wireless access network.

The user terminal 3 is configured for storing the ob-
tained cell information CI, or a derivative thereof, in a
section of the storage means 22. While NCL-1A is normally erased
from the storage means 22 after cell reselection or handover (in
order to store the NCL of the new cell), the cell information
remains stored for at least a particular period after the cell
reselection or handover in order to transmit the cell informa-
tion CI to the telecommunications system via the new cell using
transmitter 24.

After cell reselection or handover to a cell of NodeB
237, the transmitter 24 transmits the cell information CI, ob-
tained while camping on the cell of eNB 1A, to a receiver 13 of
NodeB 2A. Receiver 13 forwards the cell information to an up-
dater 14 configured for updating (including wverification) of the
NCL-2A using the cell information CI.

When sufficient time is available, the mobile user ter-
minal 3 may also transmit the cell information CI to the first
wireless access network, particularly eNB 1A, in order to e.g.
update NCL-1A, prior to cell reselection or handover to NodeB
2A. This transmission is shown by the dashed arrow from trans-
mitter 23 towards eNB 1A.

In a particular example, a reguest is sent from request
generator 12 to user terminal 3 to obtain cell information of
the second wireless access network when user terminal is about
to be handed over to this network. First, user terminal 3, using
scanning means 23 detects as many PCI’s (physical cell identifi-
ers) as possible. As an example, the PCI’s of the cells of nodes
2A-2D are detected. The PCI’'s are generally transmitted on a
specialized channel (a pilot channel for UMTS). Using NCL-1A
stored in storage 22 and determination module 21, the PCI’s of
NodeB 2A and NodeB 2B are omitted from the further processing,
since these are already present in NCL-1A. The scanning means
then detects the signal strengths of the pilot channel of the
remaining cells identified by the PCI’s of NodeB 2C and NodeB
2D. It may turn out that the signal strength for the cell of
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NodeB 2D is too low and, therefore, determination module 21 also
omits further processing for cell NodeB 2D.

Subsegquently, the scanning means tunes to the broadcast
channel BCH of the cell of NodeB 2C and detects the GCID (global
cell identifier) of this cell. If sufficient time is available
before handover to the NodeB 2A occurs, the GCID and (possibly)
other information is transmitted as cell information, using
transmitter 24, to eNB 1A where it is received by receiver 13.
Updater 14 may be used to update NCL-1A by adding wireless ac-
cess node NodeB 2C, as illustrated. The other information may
e.g. comprise location information of the mobile terminal 3, ob-
tained using GPS module 25, when the scanning for available
cells was performed.

However, time may be insufficient to complete the cell
information gathering process and transmission of the cell in-
formation via the currently serving cell prior to handover. The
GCID of NodeB 2C may then be stored as cell information CI in
storage 22. User terminal 3 may then be handed over to NodeB 2A
and transmission of the cell information CI may be performed us-
ing transmitter 24 to transmit the cell information CI to
receiver 13 of NodeB 2A.

The cell information CI revealing the existence of
NodeB 2C, i.e. the cell thereof, as an appropriate neighbour
cell may be used for updating NCL-2A (for which the cell of
NodeB 2C can be called a ‘missing neighbour’, since it was not
present in NCL-22) and for updating NCL-1A via a connection be-
tween the first wireless access network and the second wireless
access network transporting cell information CI or a derivative
thereof. This connection is indicated by the dashed arrow A in
FIG. 2 and may e.g. be implemented using the OMC-2 and OMC-1
presented in FIG. 1.

Instead of or in additicn to obtaining and reporting
cell information of the second wireless access network, the mo-
bile user terminal 3 may obtain cell information related to the
first wireless access terminal. Reference is made to FIGS. 3A

and 3B for an example of this.
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In order to aid the automated optimisation of inter-
network NCL, in one embodiment of the presented invention as il-
lustrated in FIGS. 3A and 3B, an active terminal 3, just before
making a handover from network A to network B, takes a snapshot
of the pilot channel strengths it sees in network A, indicated
by the measurement report. The terminal 3 performs a global scan
and does not limit itself to considering only cells on the cur-
rent NCL in order to identify potential cell candidates for
adoption in the existing NCLs. Once the handover to network B is
completed, user terminal 3 reports this snapshot to the new
serving cell in network B. The new serving cell in network B can
combine this report with other equivalent reports obtained from
other handed-over terminals, in order to periodically optimise
its inter-network NCL. The intra-network NCL of the originally
serving cell may be updated as well by making the obtained cell
information available to this cell using a connection between
the wireless access networks.

FIGS. 4A and 4B provide another representation of an
embodiment already discussed with reference to FIG. 2. The ac-
tive terminal, just before making a handover from network A to
network B, takes a snapshot of the pilot channel strengths it
sees in network B, reports this to its source cell in network A
(if sufficient time is available) and then undergoes the hand-
over to the target cell in network B. Equivalently to the above
description, now the source cell in network A can use these re-
ports to self-optimise its inter-network NCL. The advantage of
the second embodiment is that the cell in which the NCL is up-
dated is in accordance with the direction of mobility. In other
words, user motion from a source cell in network A to a target
cell in network B makes use of the NCL in the source cell and
hence the snapshot information generated at its handover can be
used to update the NCL in the source cell. This advantage 1is
primarily relevant in regions where inter-cell mobility is asym-
metric. This is relevant when the operator favours one network
over another for providing one or more particular services. This
is also relevant in the case where mobility predominantly occurs

in one direction (e.g. a one-way Street).
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Again, the cell information may also be stored using
storage 22 and be transmitted to wireless access network A via
wireless access network B. Also, the cell information of network
B may be relevant for updating the intra-network NCL of the cell
of this network.

The cell information CI (e.g. measurement reports) are
periodically, or upon observed need, processed in each cell (ac-
cess node) in order to re-optimise the inter-network NCL. This
can be done by ranking all reported global cell IDs based on
some weilghted combination of the relative freqgquency at which
they are reported and the ascociated pilot power strengths. This
ranked list can then be combined with the actual handover sta-
tistics, as this indicates to what extent existing inter-network
neighbour relations are actually used.

In an embodiment, a significant part of the processed
reports of the mobile user terminals 3 (e.g. say more than 30%
of the reported measurements) indicates a Cell ID with suffi-
cient pilot (beacon) quality which is not included in the
current inter-network NCL. Then this Cell ID should be added in
the NCL.

Another example includes the case where an insignifi-
cant part of the processed UE reports (e.g. less than 1%)
indicates a Cell ID with sufficient pilot (beacon) quality which
ig already included in the NCL. Then, this Cell ID should be re-
moved from the NCL. Additionally, a listed neighbour to which
hardly ever inter-network handover takes place, may be a candi-
date for removal from the NCL.

Additions or removals of cells in Network A and Network
B may automatically be reflected in the ranking of the Cell IDs
with sufficient pilot (beacon) strengths that are reported by
the UkEs. Consequently, these cells are then automatically added
or removed from the NCL and no manual configuration is neces-
sary.

As an alternative to optimising NCLs for each network
separately, in an embodiment a single integrated NCL in each
cell, containing cells both in the same network and in other

(cooperative) networks, and both on the same carrier and differ-
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ent carriers i1is automatically optimised. It is noted that opti-
misation of such an integrated list may then also implicitly
involve a ranking of networks and carriers for potential adop-
tion in the NCL (and possibly even for potential handovers).
One embodiment of the invention may be implemented as a
program product for use with a computer system. The program(s)
of the program product define functions of the embodiments (in-
cluding the methods described herein) and can be contained on a
variety of computer-readable storage media. Illustrative com-
puter-readable storage media include, but are not limited to:
(i) non-writable storage media (e.g., read-only memory devices
within a computer such as CD-ROM disks readable by a CD-ROM
drive, flash memory, ROM chips or any type of solid-state non-
volatile semiconductor memory) on which information is perma-
nently stored; and (ii) writable storage media (e.g., floppy
disks within a diskette drive or hard-disk drive or any type of
solid-state random-access semiconductor memory) on which alter-

able information is stored.
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CLATIMS

1. A system for updating a neighbour cell list in a
telecommunications architecture comprising a first wireless ac-
cess network having a first wireless access node for which at
least one first neighbour cell list is defined and a second
wireless access network having a second wireless access node for
which at least one second neighbour cell list is defined, the
system comprising:

- a detector configured for detecting user terminals to
be transferred from the first wireless access node of the first
wireless access network to the second wireless access node of
the second wireless access network;

— a selector configured for selecting a part of the

user terminals;

- a request generator configured for requesting from
the first wireless access node one or more of the selected user
terminals to report cell information of a plurality of wireless
access nodes of at least one of the first wireless access net-
work and the second wireless access network;

- a receiver configured for receiving the cell informa-
tion from the one or more of the selected user terminals; and

- updating means configured for updating at least one
of the first neighbour cell list and the second neighbour cell

list using the received cell information.

2. The system according to claim 1,

wherein the request generator is configured for re-
questing from the first wireless access node one or more of the
selected user terminals to report cell information of a plural-
ity of wireless access nodes of the first wireless access

network;
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wherein the receiver is configured for receiving the
cell information of the wireless nodes of the first wireless ac-
cess network via the second wireless access node,

the system further comprising a transfer system config-
ured for transferring user terminals from the first wireless
access network to the second wireless access network prior to
receiving the cell information of the plurality of wireless ac-
cess nodes of the first wireless access network via the second

wireless access node.

3. The system according to claim 2, further comprising
a data transfer system for transferring the cell information, or
a derivative thereof, of the wireless access nodes of the first

wireless access network to the first wireless access node.

4. The system according to one or more of the preceding
claims,

wherein the request generator is confiqured for re-
questing from the first wireless access node one or more of the
selected user terminals to report cell information of a plural-
ity of wireless access nodes of the second wireless access
network;

wherein the receiver is configured for receiving the
cell information of the wireless nodes of the second wireless
access network via the second wireless access node,

the system further comprising a transfer system config-
ured for transferring user terminals from the first wireless
access network to the second wireless access network prior to
receiving the cell information of the plurality of wireless ac-—
cess nodes of the second wireless access network via the second

wireless access node.

5. The system according to claim 4, further comprising
a data transfer system for transferring the cell information, oz
a derivative thereof, of the wireless access nodes of the second

wireless access network to the first wireless access node.
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6. The infrastructure according to claim 1,

wherein the request generator is configured for re-
guesting from the first wireless access node one or more of the
selected user terminals to report cell information of a plural-
ity of wireless access nodes of the second wireless access
network;

wherein the receiver is configured for receiving the
cell information of the wireless access nodes of the second
wireless access network via the first wireless access node

further comprising a transfer system configured for
transferring user terminals from the first wireless access net-
work to the second wireless access network after receiving the
one or more cell parameters of wireless access nodes of the sec-

ond wireless access network via the first wireless access node.

7. The system according to one or more of the preceding
claims, wherein the telecommunications system is further config-
ured for receiving location information from one or more of the
detected user terminals and wherein the location information is
used as a selection parameter for selecting the part of the de-

tected user terminals.

8. The system according to one or more of the
preceding claims , wherein one or more thresholds, possibly ser-
vice-dependent, are defined in the telecommunications system for
transferring the user terminals between the first wireless ac-
cess network and the second wireless access network and wherein
at least one of the thresholds is used as a selection parameter

for selecting the part of the detected user terminals.

9. In a telecommunications architecture comprising a
first wireless access network having a first wireless access
node for which at least one first neighbour cell list is defined
and a second wireless access network having a second wireless

access node for which at least one second neighbour cell list is
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defined, a method for updating at least one of the first and
second neighbour cell lists comprising the steps of:

- detecting user terminals to be transferred from the
first wireless access node of the first wireless access network
to the second wireless access node of the second wireless access
network;

— gselecting a part of the user terminals;

- requesting from the first wireless access node one or
more of the selected user terminals to report cell information
of a plurality of wireless access nodes of at least one of the
first wireless access network and the second wireless access
network;

- receiving the cell information from the one or more
of the selected user terminals; and

- updating at least one of the first neighbour cell
list and the second neighbour cell list using the received cell

information.

10. The method according to claim 9, comprising the
steps of:

- requesting from the first wireless access node one or
more of the selected user terminals to report cell information
of a plurality of wireless access nodes of the first wireless
access network;

- receiving the cell information of the wireless nodes
of the first wireless access network via the second wireless ac-
cess node,

- transferring the selected user terminals from the
first wireless access network to the second wireless access net-
work prior to receiving the cell information of the plurality of
wireless access nodes of the first wireless access network via
the second wireless access node, and

- optionally, transferring the cell information, or a
derivative thereof, of the wireless access nodes of the first

wireless access network to the first wireless access node.
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11. The method according to claim 9 or 10, comprising
the steps of:

- requesting from the first wireless access node one or
more of the selected user terminals to report cell information
of a plurality of wireless access nodes of the second wireless
access network;

- receiving the cell information of the wireless nodes
of the second wireless access network via the second wireless
access node,

- transferring user terminals from the first wireless
access network to the second wireless access network prior to
receiving the cell information of the plurality of wireless ac-
cess nodes of the second wireless access network via the second
wireless access node, and

- optionally, transferring the cell information, or a
derivative thereof, of the wireless access nodes of the second

wireless access network to the first wireless access node.

12. The method according to claim 9, comprising the
steps of:

- requesting from the first wireless access node one or
more of the selected user terminals to report cell information
of a plurality of wireless access nodes of the second wireless
access network;

- receiving the cell information of the wireless access
nodes of the second wireless access network via the first wire-
less access node

- transferring user terminals from the first wireless
access network to the second wireless access network after re-
ceiving the one or more cell parameters of wireless access nodes
of the second wireless access network via the first wireless ac-

cess node.
13. A computer program comprising software code por-

tions configured for, when executed by at least one processor,

performing the method of one or more of the claims 9-12.
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14. A mobile user terminal configured for use in the
method according to one or more of the claimg 9-11, wherein the
mobile terminal, in use, contain a neighbour cell list of the
first wireless access node, the terminal comprising:

- a receiver for receiving the request for reporting
cell information of a plurality of wireless access nodes of at
least one of the first wireless access network and the second
wireless access network;

- scanning means for detecting the cell information
from the wireless access nodes, at least one of the wireless ac-
cess nodes being absent in the neighbour cell 1list,

- a transmitter for transmitting the detected cell in-
formation,

- wherein the mobile user terminal is arranged for tem-
porarily storing the detected cell information and transmitting
the detected cell information to the second wireless access node
after being transferred from the first to the second wireless

access network.
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System for updating a neighbour cell list (NCL) of a wireless
access node of a telecommunications architecture comprising co-—

operating wireless access networks and method therefore

FIELD OF THE INVENTION

The invention relates to the field of telecommunica-
tions systems and a method in telecommunications architecture.
More specifically, the invention relates to a telecommunications
architecture comprising at least a first and a second wireless
access network between which user terminals can be transferred
and a method in such a telecommunications system, wherein the
neighbour cell lists (NCLs) of at least a wireless access node
of the first and/or second wireless access network can be up-

dated using a system.

BACKGROUND OF THE INVENTION

When moving through the coverage area of a wireless ac-
cess cellular network, mobile user terminals continuously scan
the spectrum for pilot or reference signals (beacons) in order
to determine which cell (base station) to camp on. In idle mode,
this is referred to as cell reselection, while in ac-
tive/dedicated mode, this is referred to as handover. The cell-
specific list of surrounding cells that are considered for cell
reselection or handover is called the neighbour cell list (NCL),
which is stored in each base station and broadcast within the
cell. The mobile user terminal receives and stores the NCL. The
NCL contains the cells for which the mobile user terminal should
send measurement reports (when certain criteria are met) to the
base station currently serving the user terminal.

In case of multiple, cooperating wireless access cellu-
lar networks, each cell not only has an intra-network NCL, but
also an inter-network NCL.

The optimisation of the NCLs is traditionally done with
the aid of off-line planning tools, using path loss predictions
and (off-line) optimisation algorithms. Currently, automated
configuration and optimisation of intra-network NCLs and inter-
network NCLs, based on €.g. actual measurement feedback from
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user terminals, observed mobility patterns, base station scans
and handover statistics, are being investigated.

3GPP TS 36.300, V8.9.0, discloses an automatic
neighbour relation (ANR) function to relieve an operator from
the burden of manually managing neighbour relations. Such an ANR
function resides in the eNode-B (eNB) of an LTE network and man-
ages a conceptual neighbour relation table (NRT) . A neighbour
detection function is used to find new neighbours and to add
them to the NRT, whereas a neighbour removal function removes
outdated neighbours from the NRT. The eNB instructs a user ter-
minal from a serving cell to look for neighbour cells of other
networks by scanning all cells. The user terminal first reports
the physical cell identifier (PCI) of the detected cells in the
other network. When the eNB receives the reports from the user
terminals containing the PCI’s of the cells, the eNB instructs
the user terminal, using the newly discovered cell as a parame-
ter, to read the Cell Global Identifier (CGI) and further cell
information from the neighbouring cells. The user terminal also
reports this information to the serving cell. The eNB may then
update the NRT using the information reported from the user ter-

minals.

SUMMARY OF THE INVENTION

A system is disclosed for a telecommunications archi-
tecture that comprises a first wireless access network having a
first wireless access node for which at least one first
neighbour cell list is defined and a second wireless access net-
work having a second wireless access node for which at least one
second neighbour cell list is defined.

The system comprises a detector configured for detect-
ing user terminals about to be transferred, i.e. for which cell
reselection or handover will be performed, from the first wire-
less access node of the first wireless access network to the
second wireless access node of the second wireless access net-
work.

The system also comprises a request generator config-

ured for requesting from the first wireless access node one or
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more of the detected user terminals to report cell information
of a plurality of wireless access nodes of at least one of the
first wireless access network and the second wireless access
network. The telecommunications system, particularly at least
one of the first and the second wireless access node, also com-
prises a receiver configured for receiving the cell information
from one or more of the detected user terminals. Updating means
are provided configured for updating at least cne of the first
neighbour cell list and the second neighbour cell list using the
received cell information.

A method in a telecommunications architecture is also
disclosed. User terminals about to be transferred from the first
wireless access node of the first wireless access network to the
second wireless access node of the second wireless access net-
work are detected. From the first wireless access node, one or
more of the detected user terminals are requested to report cell
information of a plurality of wireless access nodes of at least
one of the first wireless access network and the second wireless
access network. The cell information is received from one or
more of the detected user terminals and at least one of the
first neighbour cell list and the second neighbour cell list is
updated using the received cell information.

Furthermore, a mobile user terminal containing at least
one neighbour cell list of the first wireless access node is
disclosed. The terminal comprises a receiver for receiving the
request for reporting cell information of a plurality of wire-
less access nodes of at least one of the first wireless access
network and the second wireless access network. The mobile ter-
minal also contains scanning means configured for detecting the
cell information from the wireless access nodes, at least one of
the wireless access nodes being absent in the neighbour cell
list, and a transmitter for transmitting the detected cell in-
formation. At present, standardization does not allow mobile
terminals to measure cells not present in the NCL. However,
there are no intrinsic obstacles for making performing such
measurements. The mobile terminal is arranged for temporarily
storing the detected cell information and transmitting the de-
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tected cell information to the second wireless access node after
being transferred from the first to the second wireless access
network.

It is noted that in the present application the terms
wireless access node and cell are used as similar terms. The
skilled person will appreciate that a single wireless access
node may provide multiple cells and that, typically, a neighbour
cell list is defined for each of the cells of such a node.

The plurality of wireless access nodes of which cell
information is requested may exclude the first wireless access
node, or more particularly, the cell thereof currently serving
the user terminal. On the other hand, the plurality of wireless
access nodes would typically include cells that are absent in
the neighbour cell list stored in the user terminal for regu-
larly reporting measurement reports to the serving cell.
Otherwise, since the neighbour cell list is obtained from the
serving cell, the detection of the cell information by the user
terminal would be restricted to this list and would therefore
only be suitable for verifying the existing NCL and not for add-
ing new neighbouring cells to the list. In an embodiment, the
user terminal performs a complete scan for all cells in the
first wireless access network (possibly excluding the currently
serving cell) and/or all cells in the second wireless access
network to allow the telecommunications system to obtain a com-
plete picture of the available cells around the first wireless
access node. This complete information containing the scan of
all cells may then be used for updating the NCL(s). Alterna-
tively, the user terminal may compare the received complete
information with the NCL it has obtained from the first wireless
access node and only report cell information of cells not pre-
sent on the current NCL.

The first and second wireless access networks may dif-
fer in radio access technology (e.g. GSM and UMTS or UMTS and
LTE), the deployed release of a given radio access technology,
the used frequency spectrum (e.g. the 900 MHz and 1800 MHz fre-
quency bands (the latter also being referred to as a DCS
network) for GSM, different 5MHz carriers for UMTS) and/or wire-
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less access networks of different mobile operators. The wireless
access network may also differ in the type of cells provided,
€.g. macro cells and pico cells.

The disclosed system and method are able to specifi-
cally direct the request for cell information for the first
and/or second network to user terminals in the regions where
cell reselection or handover from the first to the second wire-
less access network is about to occur. By collecting this
information specifically at cell reselection or handover mo-
ments, the updating of the NCL is inherently based on the inter-
network neighbours that a user terminal experiences in the cell
reselection or handover region, where the reports of the user
terminal measurements are most relevant for construing the NCL.

In some instances, user terminals may move rapidly
through an area and cell reselection and handover to the second
wireless access network should be performed quickly. In such
cases, insufficient time may be available for performing the
scan for obtaining the cell information for the first wireless
access network and for reporting the cell information to the
telecommunications system via the first wireless access network.
The embodiments of the invention as defined in claims 2 and 11
provide additional time for completing the method by performing
the cell reselection or handover as soon as the mobile user ter-
minal has been instructed for performing the scan for cell
information for the first and/or the second wireless access net-
work. By temporarily storing the cell information resulting from
the scan at the mobile user terminal, the user terminal may
carry the cell information to the second network where it has
sufficient time to report the cell information of the plurality
of wireless access nodes of the first wireless access network
via the second network.

The cell information of the wireless access nodes of
the first wireless access network may be used for updating the
neighbour cell list of the first wireless access node and/or for
updating the neighbour cell list of the second wireless access

node, or the cells thereof.
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The updating of the neighbour cell list of the second
wireless access node is relevant for user terminals reselecting
cells or handed over from the second wireless access node to the
first wireless access network, i.e. in the cell reselection or
handover direction reverse to the direction travelled by the
terminals reporting the cell information. Since other user ter-
minals will be transferred from the second wireless access
network to the first wireless access network, the neighbour cell
list of the first wireless access node may also be updated in
this way.

The cell information of the plurality of access nodes
of the first wireless access network as received via the second
wireless access node may also be transferred back to the first
wireless access node, e.g. for updating the intra-network
neighbour cell list, as defined in claim 3 and, optionally, in
claim 11. In a particular example, this embodiment may be used
to reduce the so-called ‘missing neighbour’ effect in a UMTS
network, here being the first wireless access network. User ter-
minals equipped to connect to UMTS networks are restricted to
gathering cell information as defined in the neighbour cell 1list
received from the base station currently serving the user termi-
nal. An absent cell in the neighbour cell list of the base
station will thus never be measured and reported by the user
terminal as a result of this restriction of the user terminal.
When the signal of a missing neighbour is too strong, call drops
may occur. The present embodiments may reduce this problem by
instructing the user terminals to also scan for cell information
of wireless access nodes of the UMTS network being absent in the
neighbour cell 1list (and thus possibly revealing the existence
of cells not present in the neighbour cell list of the base sta-
tion) and to report this via the second wireless access network
back to the first wireless access node. The NCL of the first
wireless access node may then be updated with the missing
neighbour cell.

The user terminals may also be instructed to obtain the
cell information of the plurality of wireless access nodes of

the second wireless access network shortly before cell reselec-
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tion or handover to the second wireless access node of this net-
work and report the cell information to the telecommunications
system via this second wireless access node, i.e. after cell re-
selection or handover. This embodiment is defined in claims 4
and 12.

Again, the cell information of the wireless access
nodes of the second wireless access network may be used for up-
dating the neighbour cell list of the first wireless access node
and/or for updating the neighbour cell list of the second wire-
less access node. The cell information obtained for the access
nodes of the second wireless access network may be relevant for
the second wireless access network itself, e.g. for updating the
intra-network NCL, in view of the ‘missing neighbour’ effect oc-
curring in particular types of network such as UMTS, as
discussed above for the first wireless access network.

The cell information of the plurality of access nodes
of the second wireless access network as received via the second
wireless access node may be transferred back to the first wire-
less access node as defined in claim 5 and, optionally, in claim
12. In doing so, the first wireless access node may update its
neighbour cell list using the received cell information obtained
shortly before cell reselection or handover, even when the user
terminals have insufficient time for reporting the cell informa-
tion for the plurality of wireless access nodes of the second
wireless access network directly to the first wireless access
node. The updated NCL is relevant for cell reselection or hand-
over from the first wireless access node to the second wireless
access network for other user terminals.

Of course, when sufficient time for reporting the cell
information of the plurality of wireless access nodes of the
second network is available, this cell information obtained
shortly before cell reselection or handover to the second wire-
less access network can be reported directly to the first
wireless access node, as defined in the embodiments of claims 6
and 13.

It is not required that all handover or cell reselec—

tion instances trigger a scan for cell information by the user
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terminals. A wireless access node may for instance indicate on
its broadcast channel not only whether handovers and/or cell re-
selections should trigger such reporting, but also a likelihood
parameter which the terminal can use to flip a (biased) coin in
determining whether it should send cell information at a spe-
cific handover or cell reselection instance. Alternatively, the
wireless access node may explicitly signal to the specific user
terminal whether it should do the cell measurement and report-
ing. In this manner, the amount of cell information reporting
can be tuned, which relates to a trade-off between the measure-
ment overhead (signalling load) and the potential for neighbour
cell list optimisation. The embodiment of the invention as de-
fined in claim 7 provides the possibility of achieving such an
appropriate trade-off. The embodiment of the telecommunications
system of claim 7 may also be used for the method in the tele-
communications system as defined in claims 10-13.

One embodiment of tuning the amount of cell list opti-
misation traffic is to use the location information from the
user terminals as a selection criterion as defined in claim 8.
The location information may e.g. be obtained from a GPS module
in the user terminal or by means of measurements using the first
and/or the second wireless access network. This location infor-
mation can be useful e.g. in identifying where handover regions
exist, and in solving location-specific outages or problems,
€.g. dropped calls due to ‘missing neighbour’. It may also be
useful when an operator changes configuration (optimisation of
downlink power, antenna tilt, etc) and wants to measure the ef-
fect on the cells relevant for inter-RAT cell change or
handover.

Another advantageous selection criterion for determin-
ing which user terminals should report cell information is the
transfer threshold that may have been set by the operator(s) of
the telecommunication system, as defined in claim 9. The trans-
fer threshold determines at what level (typically involving
pilot signal measurements) cell reselection or handover would
occur. The transfer threshold for cell reselection or handover

from the first wireless access network to the second wireless
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access network may be asymmetric (i.e. a different transfer
threshold Th2 applies for a transfer from the second to the
first wireless access network) and may also be dependent on the
service type of the service received by the user terminal when
connected to the first wireless access node. As an example, a
user terminal provided with a voice service by a cell of an LTE
network that is handed over to a GSM network might not be handed
over back to the LTE network. This is because the operator
chooses this mode of operation. In such a case, although this
user terminal is a detected user terminal in the sense that it
is about to be transferred to the second wireless access network
(GSM), it is not selected for reporting requested to report cell
information of the plurality of wireless access nodes of the
first wireless access network (the LTE network), since the hand-
over in the direction back to the first network (the LTE
network) will generally not be made. On the other hand, for a
user terminal using a data service that is temporarily handed
over from an LTE network to a GSM network, a handover back to
the LTE network is generally preferred and such user terminals
can be selected to report cell information of the plurality of
wireless access nodes of the second network. The embodiment of
the telecommunications system of claim 9 may also be used for
the method in the telecommunications system as defined in claims
10-13.

Hereinafter, embodiments of the invention will be de-
scribed in further detail. It should be appreciated, however,
that these embodiments may not be construed as limiting the

scope of protection for the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 provides a schematic illustration of a telecom-
munication system comprising a first and a second wireless
access network, each having a plurality of wireless access

nodes, according to an embodiment of the invention;
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FIG. 2 provides a schematic illustration of a mobile
user terminal and wireless access nodes configured for perform-
ing a method according to an embodiment of the invention;

FIGS. 3A and 3B provide a schematic illustration of a
telecommunications system and a flow chart for operating such a
system, wherein cell information of wireless access nodes of the
first wireless access network is obtained and reported via the
second wireless access network; and

FIGS. 4A and 4B provide a schematic illustration of a
telecommunications system and a flow chart for operating such a
system, wherein cell information of wireless access nodes of the
second wireless access network is obtained and reported via the

first wireless access network.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic illustration of first wireless
access nodes 1A-1C of a first wireless access network and second
wireless access nodes 2A-2D of a second wireless network. As an
example, the first wireless access nodes 1A-1C are eNBs of an
Long Term Evolution (LTE) network, whereas the second wireless
access nodes 2A-2D are NodeBs of an UMTS network. Other examples
includes wireless access networks differing in other radio ac-
cess technologies (RATs), e.g. GSM and UMTS, differences in the
deployed release of a given radio access technology, differences
in the used frequency spectrum (e.g. the 900 MHz and 1800 MHz
frequency bands (the latter also being referred to as a DCS net-
work) for GSM, different 5MHz carriers for UMTS) and/or wireless
access networks of different mobile operators. The wireless ac-
cess network may also differ in the type of cells provided, e.gq.
macro cells and pilco cells.

The wireless access nodes 1A-1C and 2A-2D can be con-
trolled by control systems as schematically illustrated in FIG.
1. As an example, the control system may be Operation and Main-
tenance Centres (OMCs) as generally known in the art. The OMCs
of the wireless access networks can be interconnected. Other
connections between the wireless access networks can be used as

well. If the wireless access nodes of the first and second wire-
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less access networks originate from the same vendor, a single
OMC can be used.

Each of the wireless access nodes 1A-1C and 2A-2D may
contain at least one neighbour cell list (NCL). In FIG. 1, NCL-
1A and NCL-2A are indicated as NCL of the corresponding wireless
access nodes. When a wireless access node provides multiple
cells, typically each cell has a corresponding NCL.

A wireless access node broadcasts the NCL and mobile
user terminals 3 camping on such a cell receive and store the
NCL. The NCL is typically used to instruct the mobile terminal 3
which cells to monitor and to report every now and then the re-
ceived signal strengths of each of the monitored cells, such
that the network can make a decision whether or not the mobile
terminal 3 should select or should be handed over to another
cell.

As an example, the mobile terminal 3 receives the NCI.—
1A from wireless access node 1A to which it is currently con-
nected. NCL-1A contains the cell(s) of neighbouring access nodes
1B and 1C and mobile terminal 3 monitors the signal strengths of
these cells and reports these to the wireless access node 1A.
Such an NCL-1A is referred to as an intra-network NCL. NCL-1A
may also list neighbouring access nodes 22 and 2B of the second
wireless access network, in which case NCL-1A would be referred
to as an inter-network NCL. NCL-1A may also be a combined NCL,
i.e. a combination of an intra-network and an inter-network NCL.
Currently, automated configuration and optimisation of intra-
network NCLs and inter-network NCLs is based on e.g. actual
measurement feedback from user terminals 3 as disclosed in 3GPP
TS 36.300, v8.9.0.

Referring also to FIGS. 2A and 2B, an embodiment will
now be described in further detail, wherein intra-network NCL-1A
contains the cells of eNBs 1B and 1C and inter-network NCL-1A
contains the cells of NodeBs 2A and 2B. Note that inter-network
NCL-1A does not yet contain NodeBs 2C and 2D.

Mobile user terminal 3 is assumed to camp on a cell of
eNB 1A and is monitoring the cells of eNB’s 1B, 1C and NodeBs 2A
and 2B as indicated in the intra-network and inter-network NCLs
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transmitted in the cell under consideration. The mobile user
terminal 3 regularly sends measurement reports to the eNB 1A as
generally known in the art.

As illustrated schematically in FIG. 2A, eNB 1A con-
tains a cell reselection/handover detector 10 that recognizes
that mobile terminal 3 requires a cell reselection or handover
to NodeB 2A of the second wireless access network. The cell re-
selection or handover indication triggers the following sequence
of events in eNB 1A.

First, it may be determined whether or not the mobile
terminal 3 for which a cell reselection or handover indication
is received should participate, i.e. should be selected, in the
process for updating (which includes the verification of the
correctness) of an NCL, such as NCL-1A or NCL-2A. To that end,
the eNB 1A contains a selection module 11 for selecting a part
of the user terminals 3 for which a cell reselection or handover
indication is detected. In this manner, it is possible to filter
an appropriate portion the user terminals for which cell rese-
lection or handover is about in order to reduce unnecessary
signalling over the first and/or second wireless access network.
The decision whether or not to participate in the updating proc-
ess, i.e. whether or not to provide information to the
telecommunication system allowing the updating of the NCL’'s, may
either be taken at the mobile terminal or at the telecommunica-
tions system, particularly eNB 1A.

As an example, eNB 1A may indicate on its broadcast
channel not only whether handovers and/or cell reselections
should trigger such reporting, but also a likelihood parameter
which the terminal 3 can use to flip a biased coin in determin-
ing whether it should send information at a specific handover or
cell reselection instance. Alternatively, eNB 1A may explicitly
signal to the specific user terminal 3 whether it should do the
cell measurement and reporting. In this manner, the amount of
cell information reporting can be tuned, which relates to a
trade—-off between the measurement overhead (signalling load) and

the potential for neighbour cell list optimisation.
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An advantageous selection criterion at the side of the
eNB 1A for determining which user terminals 3 should report cell
information is the transfer threshold that may have been set by
the operator(s) of the telecommunications system between the
first and the second wireless access networks. The transfer
threshold determines at what level (typically involving pilot
signal measurements) cell reselection or handover would occur.
The transfer threshold Thl for cell reselection or handover from
the first wireless access network to the second wireless access
network may be asymmetric (i.e. a different transfer threshold
Thz applies for a transfer from the second to the first wireless
access network) and may also be dependent on the service type of
the service enjoyed by the user terminal when connected to the
first wireless access node.

In FIG. 1, the user terminal 3 camping on a cell of eNB
1A of an LTE network using a data service that is about to be
handed over to NodeB 2A of an UMTS network will generally be
handed over back to the LTE network, if possible, because the
operator applies a low threshold for handing over the user ter-
minal 3 from the UMTS network to the LTE network for data
services but a much higher threshold for handing over the user
terminal to the UMTS network. In such a case, since a transfer
between the networks is more likely in one direction than in the
other, the terminal 3 may or may not be selected for providing
information useful for the NCL updating process as will now be
described in further detail.

The selection stage of user terminals 3 may be omitted
completely or may be selectively applied, e.g. during particular
hours of the day or at particular stages of the configuration
and optimisation of the network.

Once user terminal 3 has been selected, request genera-
tor 12 in FIG. 2 is activated in order to request the user
terminal 3 to report cell information of a plurality of wireless
access nodes.

The plurality of wireless access nodes of which cell
information is requested may exclude the cell of eNB 1A cur-
rently serving the user terminal 3. On the other hand, the
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plurality of wireless access nodes would typically include cells
that are absent in the neighbour cell list NCL-1A stored in the
user terminal 3 for regularly reporting measurement reports to
the serving cell. In the example of FIG. 1, the cell information
requested would typically include cell information of at least
one of the cells NodeB 2C or NodeB 2D. In other words, the user
terminal 3 should at least monitor other cells than included in
the neighbour cell list NCL-1A.

The user terminal 3, to that end, contains a receiver
20 (see FIG. 2) for receiving the request for reporting cell in-
formation of a plurality of wireless access nodes. The actual
determination for which cells the cell information should be ob-
tained and/or should be reported may be performed in the eNB 1A
(and than being signalled to the user terminal 3) and/or inter-
nally in the user terminal 3.

When the updating of €.g. NCL-1A would only involve the
determination whether additional cells should be included in the
list, cell information may only be obtained for the cells of
NodeB 2C and NodeB 2D. NCL-1A may be used to determine which
cell (s) should be excluded for the gathering of cell information
for the purpose of updating the NCL in such a case. However,
when NCL-2A should be updated, the cells listed in NCL-1A should
not necessarily be excluded.

On the other hand, if the NCL updating is also used to
verify the existing NCL, cell information for one or more cells
of the existing NCL should be gathered as well. In a particular
embodiment, user terminal 3 comprises a determination module 21
for determining for which cells the cell information for the
purpose of the NCL update should be gathered. As mentioned, the
determination by the determination module 21 may be fully based
on instructions received from the wireless access node eNB 1A or
may be (partly) based on an internal comparison algorithm of the
user terminal 3, using the copy of NCL-1A stored in a section of
storage 22. The stored NCL may also be applied (illustrated by
the arrow between scanning module 23 and determination module
21) after detecting (a part of) the cell information of all the

available cells, as will be explained in further detail below.
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The gathering of cell information for the purpose of
updating an NCL may also be performed independently of the NCL
stored in the user terminal 3. In such a case, the user terminal
3 preferably gathers cell information of all measurable cells.

The measurement is performed by a scanning module 23.
The scanning module 23 detects the cell information of one or
more cells of wireless access nodes of the first and/or the sec-
ond wireless access network.

The user terminal 3 is contigured for storing the ob-
tained cell information CI, or a derivative thereof, in a
section of the storage means 22. While NCL-1A is normally erased
from the storage means 22 after cell reselection or handover (in
order to store the NCL of the new cell), the cell information
remains stored for at least a particular period after the cell
reselection or handover in order to transmit the cell informa-
tion CI to the telecommunications system via the new cell using
Lransmitter 24.

After cell reselection or handover to a cell of NodeB
2A, the transmitter 24 transmits the cell information CI, ob-
tained while camping on the cell of eNB 1A, to a receiver 13 of
NodeB 2A. Receiver 13 forwards the cell information to an up-
dater 14 configured for updating (including verification) of the
NCL-2A using the cell information CI.

When sufficient time is available, the mobile user ter-
minal 3 may also transmit the cell information CI to the first
wireless access network, particularly eNB 1A, in order to e.qg.
update NCL-1A, prior to cell reselection or handover to NodeB
2A. This transmission is shown by the dashed arrow from trans-
mitter 23 towards eNB 1A.

In a particular example, a request is sent from request
generator 12 to user terminal 3 to obtain cell information of
the second wireless access network when user terminal is about
to be handed over to this network. First, user terminal 3, using
scanning means 23 detects as many PCL’s (physical cell identifi-
ers) as possible. As an example, the PCI’s of the cells of nodes
2A-2D are detected. The PCI’s are generally transmitted on a
specialized channel (a pilot channel for UMTS) . Using NCL-1A
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stored in storage 22 and determination module 21, the PCI’s of
NodeB 2A and NodeB 2B are omitted from the further processing,
since these are already present in NCL-1A. The scanning means
then detects the signal strengths of the pilot channel of the
remaining cells identified by the PCI’s of NodeB 2C and NodeB
2D. It may turn out that the signal strength for the cell of
NodeB 2D is too low and, therefore, determination module 21 also
omits further processing for cell NodeB 2D.

Subsequently, the scanning means tunes to the broadcast
channel BCH of the cell of NodeB 2C and detects the GCID (global
cell identifier) of this cell. If sufficient time is available
before handover to the NodeB 2A occurs, the GCID and (possibly)
other information is transmitted as cell information, using
transmitter 24, to eNB 1A where it is received by receiver 13.
Updater 14 may be used to update NCL-1A by adding wireless ac-
cess node NodeB 2C, as illustrated. The other information may
€.g. comprise location information of the mobile terminal 3, ob-
tained using GPS module 25, when the scanning for available
cells was performed.

However, time may be insufficient to complete the cell
information gathering process and transmission of the cell in-
formation via the currently serving cell prior to handover. The
GCID of NodeB 2C may then be stored as cell information CI in
storage 22. User terminal 3 may then be handed over to NodeB 2A
and transmission of the cell information CI may be performed us-
ing transmitter 24 to transmit the cell information CI to
receiver 13 of NodeB 2A.

The cell information CI revealing the existence of
NodeB 2C, i.e. the cell thereof, as an appropriate neighbour
cell may be used for updating NCL-2A (for which the cell of
NodeB 2C can be called a ‘missing neighbour’, since it was not
present in NCL-2A) and for updating NCL-1A via a connection be-
tween the first wireless access network and the second wireless
access network transporting cell information CI or a derivative
thereof. This connection is indicated by the dashed arrow A in
FIG. 2 and may e.g. be implemented using the OMC-2 and OMC-1

presented in FIG. 1.
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Instead of or in addition to obtaining and reporting
cell information of the second wireless access network, the mo-
bile user terminal 3 may obtain cell information related to the
first wireless access terminal. Reference is made to FIGS. 3A
and 3B for an example of this.

In order to aid the automated optimisation of inter-
network NCL, in one embodiment of the presented invention as il-
lustrated in FIGS. 3A and 3B, an active terminal 3, Jjust before
making a handover from network A to network B, takes a snapshot
of the pilot channel strengths it sees in network A, indicated
by the measurement report. The terminal 3 performs a global scan
and does not limit itself to considering only cells on the cur-
rent NCL in order to identify potential cell candidates for
adoption in the existing NCLs. Once the handover to network B is
completed, user terminal 3 reports this snapshot to the new
serving cell in network B. The new serving cell in network B can
combine this report with other equivalent reports obtained from
other handed-over terminals, in order to periodically optimise
its inter-network NCL. The intra-network NCL of the originally
serving cell may be updated as well by making the obtained cell
information available to this cell using a connection between
the wireless access networks.

FIGS. 4A and 4B provide another representation of an
embodiment already discussed with reference to FIG. 2. The ac-
tive terminal, just before making a handover from network A to
network B, takes a snapshot of the pilot channel strengths it
sees in network B, reports this to its source cell in network A
(if sufficient time is available) and then undergoes the hand-
over to the target cell in network B. Equivalently to the above
description, now the source cell in network A can use these re-
ports to self-optimise its inter-network NCL. The advantage of
the second embodiment is that the cell in which the NCL is up-
dated is in accordance with the direction of mobility. In other
words, user motion from a source cell in network A to a target
cell in network B makes use of the NCL in the source cell and
hence the snapshot information generated at its handover can be
used to update the NCL in the source cell. This advantage is
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primarily relevant in regions where inter-cell mobility is asym-
metric. This is relevant when the operator favours one network
over another for providing one or more particular services. This
is also relevant in the case where mobility predominantly occurs
in one direction (e.g. a one-way street).

Again, the cell information may also be stored using
storage 22 and be transmitted to wireless access network A via
wireless access network B. Also, the cell information of network
B may be relevant for updating the intra-network NCL of the cell
of this network.

The cell information CI (e.g. measurement reports) are
periodically, or upon observed need, processed in each cell (ac-
cess node) in order to re-optimise the inter-network NCL. This
can be done by ranking all reported global cell IDs based on
some weighted combination of the relative frequency at which
they are reported and the associated pilot power strengths. This
ranked list can then be combined with the actual handover sta-
tistics, as this indicates to what extent existing inter-network
neighbour relations are actually used.

In an embodiment, a significant part of the processed
reports of the mobile user terminals 3 (e.g. say more than 30%
of the reported measurements) indicates a Cell ID with suffi-
cient pilot (beacon) quality which is not included in the
current inter-network NCL. Then this Cell ID should be added in
the NCL.

Another example includes the case where an insignifi-
cant part of the processed UE reports (e.g. less than 1%)
indicates a Cell ID with sufficient pilot (beacon) quality which
is already included in the NCL. Then, this Cell ID should be re-
moved from the NCL. Additionally, a listed neighbour to which
hardly ever inter-network handover takes place, may be a candi-
date for removal from the NCL.

Additions or removals of cells in Network A and Network
B may automatically be reflected in the ranking of the Cell IDs
with sufficient pilot (beacon) strengths that are reported by
the UEs. Consequently, these cells are then automatically added

Samsung Ex. 1002, Page 371 of 387



19

or removed from the NCL and no manual configuration is neces-
sary.

As an alternative to optimising NCLs for each network
separately, in an embodiment a single integrated NCL in each
cell, containing cells both in the same network and in other
(cooperative) networks, and both on the same carrier and differ-
ent carriers is automatically optimised. It is noted that
optimisation of such an integrated list may then also implicitly
involve a ranking of networks and carriers for potential adop-
tion in the NCL (and possibly even for potential handovers).

One embodiment of the invention may be implemented as a
program product for use with a computer system. The program(s)
of the program product define functions of the embodiments (in-
cluding the methods described herein) and can be contained on a
variety of computer-readable storage media. Illustrative com-
puter-readable storage media include, but are not limited to:

(1) non-writable storage media (e.g9., read-only memory devices
within a computer such as CD-ROM disks readable by a CD-ROM
drive, flash memory, ROM chips or any type of solid-state non-
volatile semiconductor memory) on which information is perma-
nently stored; and (ii) writable storage media (e.g., floppy
disks within a diskette drive or hard-disk drive or any type of
solid-state random-access semiconductor memory) on which alter-

able information is stored.
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CLAIMS

1. A system for updating a neighbour cell list in a
telecommunications architecture comprising a first wireless ac-
cess network having a first wireless access node for which at
least one first neighbour cell list is defined and a second
wireless access network having a second wireless access node for
which at least one second neighbour cell list is defined, the
system comprising:

- a detector configured for detecting user terminals to
be transferred from the first wireless access node of the first
wireless access network to the second wireless access node of
the second wireless access network;

- & request generator configured for requesting from
the first wireless access node one or more of the detected user
terminals to report cell information of a plurality of wireless
access nodes of at least one of the first wireless access net-
work and the second wireless access network;

- a receiver configured for receiving the cell informa-
tion from the one or more of the detected user terminals; and

- updating means configured for updating at least one
of the first neighbour cell list and the second neighbour cell

list using the received cell information.

2. The system according to claim 1,

wherein the request generator is configured for re-
questing from the first wireless access node one or more of the
detected user terminals to report cell information of a plural-
ity of wireless access nodes of the first wireless access
network:;

wherein the receiver is configured for receiving the
cell information of the wireless nodes of the first wireless ac-

cess network via the second wireless access node,
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the system further comprising a transfer system config=-
ured for transferring user terminals from the first wireless
access network to the second wireless access network prior to
receiving the cell information of the plurality of wireless ac-
cess nodes of the first wireless access network via the second

wireless access node.

3. The system according to claim 2, further comprising
a data transfer system for transferring the cell information, or
a derivative thereof, of the wireless access nodes of the first

wireless access network to the first wireless access node.

4. The system according to one or more of the preceding
claims,

wherein the request generator is configured for re-
questing from the first wireless access node one or more of the
detected user terminals to report cell information of a plural-
ity of wireless access nodes of the second wireless access
network;

wherein the receiver is configured for receiving the
cell information of the wireless nodes of the second wireless
access network via the second wireless access node,

the system further comprising a transfer system config-
ured for transferring user terminals from the first wireless
access network to the second wireless access network prior to
receiving the cell information of the plurality of wireless ac-
cess nodes of the second wireless access network via the second

wireless access node.

5. The system according to claim 4, further comprising
a data transfer system for transferring the cell information, or
a derivative thereof, of the wireless access nodes of the second

wireless access network to the first wireless access node.
6. The infrastructure according to claim 1,

wherein the request generator is configured for re-

questing from the first wireless access node one or more of the
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selected user terminals to report cell information of a plural-
ity of wireless access nodes of the second wireless access
network;

wherein the receiver is configured for receiving the
cell information of the wireless access nodes of the second
wireless access network via the first wireless access node

further comprising a transfer system configured for
transferring user terminals from the first wireless access net-
work to the second wireless access network after receiving the
one or more cell parameters of wireless access nodes of the sec-

ond wireless access network via the first wireless access node.

7. The system according to one or more of the preceding
claims, wherein the telecommunications system is further config-
ured for selecting a part of the detected user terminals for

transmitting the cell information to the receiver.

8. The system according to claim 7 one or more of the
preceding claims, wherein the telecommunications system is fur-
ther configured for receiving location information from one or
more of the detected user terminals and wherein the location in-
formation is used as a selection parameter for selecting the

part of the detected user terminals.

9. The system according to claim 7, wherein one or more
thresholds, possibly service-dependent, are defined in the tele-
communications system for transferring the user terminals
between the first wireless access network and the second wire-
less access network and wherein at least one of the thresholds
is used as a selection parameter for selecting the part of the

detected user terminals.

10. In a telecommunications architecture comprising a
first wireless access network having a first wireless access
node for which at least one first neighbour cell list is defined
and a second wireless access network having a second wireless

access node for which at least one second neighbour cell list is
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defined, a method for updating at least one of the first and
second neighbour cell lists comprising the steps of:

- detecting user terminals to be transferred from the
first wireless access node of the first wireless access network
to the second wireless access node of the second wireless access

network;
~— requesting from the first wireless access node one or

more of the detected user terminals to report cell information
of a plurality of wireless access nodes of at least one of the

first wireless access network and the second wireless access

network;
- receiving the cell information from the one or more

of the detected user terminals; and
- updating at least one of the first neighbour cell

list and the second neighbour cell list using the received cell

information.

11. The method according to claim 10, comprising the

steps of:

— requesting from the first wireless access node one or
more of the detected user terminals to report cell information
of a plurality of wireless access nodes of the first wireless

access network;
- receiving the cell information of the wireless nodes

of the first wireless access network via the second wireless ac-

cess node,

- transferring the detected user terminals from the
first wireless access network to the second wireless access net-
work prior to receiving the cell information of the plurality of
wireless access nodes of the first wireless access network via
the second wireless access node, and

- optionally, transferring the cell information, or a
derivative thereof, of the wireless access nodes of the first

wireless access network to the first wireless access node.

12. The method according to claim 10 or 11, comprising

the steps of:
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— requesting from the first wireless access node one or
more of the detected user terminals to report cell information

of a plurality of wireless access nodes of the second wireless

access network;
— receiving the cell information of the wireless nodes

of the second wireless access network via the second wireless

access node,
- transferring user terminals from the first wireless

access network to the second wireless access network prior to
receiving the cell information of the plurality of wireless ac-
cess nodes of the second wireless access network via the second

wireless access node, and
- optionally, transferring the cell information, or a

derivative thereof, of the wireless access nodes of the second

wireless access network to the first wireless access node.

13. The method according to claim 10, comprising the
steps of;

— requesting from the first wireless access node one or
more of the selected user terminals to report cell information

of a plurality of wireless access nodes of the second wireless

access network;
— receiving the cell information of the wireless access

nodes of the second wireless access network via the first wire-
less access node

- transferring user terminals from the first wireless
access network to the second wireless access network after re-
ceiving the one or more cell parameters of wireless access nodes

of the second wireless access network via the first wireless ac-

cess node,

14. A computer program comprising software code por-
tions configured for, when executed by at least one processor,

performing the method of one or more of the claims 10-13.

15. A mobile user terminal configured for use in the

method according to one or more of the claims 10-12, wherein the
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mobile terminal, in use, contain a neighbour cell list of the
first wireless access node, the terminal comprising:

— & receiver for receiving the request for reporting
cell information of a plurality of wireless access nodes of at
least one of the first wireless access network and the second

wireless access network:
- scanning means for detecting the cell information

from the wireless access nodes, at least one of the wireless ac-—
cess nodes being absent in the neighbour cell list,

-~ a transmitter for transmitting the detected cell in-
formation,

- wherein the mobile user terminal is arranged for tem~
porarily storing the detected cell information and transmitting
the detected cell information to the second wireless access node
after being transferred from the first to the second wireless

access network.
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ABSTRACT

The invention relates to a system and method for updat-

ing a neighbour cell list of a wireless access node. User

terminals
node of a
cess node
the first

terminals

to be to be transferred from a first wireless access

first wireless access network to a second wireless ac-
of a second wireless access network are detected. From
wireless access node, one or more of the detected user

are requested to report cell information of a plural-

ity of wireless access nodes of at least one of the first
wireless access network and the second wireless access network.

The cell information is received from the one or more of the de-
tected user terminals and at least one of the first neighbour

cell list

and the second neighbour cell list is updated using

the received cell information.

+ FIG. 2
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and that all statements made on
information and belief are believed to
be true; and further that these
statements were made with the knowledge
that willful false statements and the
like so made are punishable by fine or
imprisonment, or both, under Section
1001 of Title 18 of the United States
Code and that such willful false
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of the application or any patent issued
thereon.

VIll-4-1-
1-1
VIll-4-1-
1-2

Viil-4-1-
1-3

VIIl-4-1-
1-4
VIIl-4-1-
1-5

VIIl-4-1-
1-6

Name (LAST, First)

Residence:

(city and either US State, if applicable,

or country)
Mailing address:

Citizenship:

Inventor's Signature:
(The signature must be that of the
inventor, not that of the agent)

Date:

OOSTVEEN, Job Cornelis

Haren, Netherlands

Bilderdijklaan 2 9752 EN Haren
Netherlands

NL

/Job Cornelis Oostveen/

04 October 2010 (04.10.2010)

Samsung Ex. 1002, Page 385 of 387



PCT/EP2010/064823

VIlI-4-1- [Name (LAST, First) JORGUSESKI, Ljupco
2-1
V1lI-4-1- [Residence: i - X
2-2 (city and either US State, if applicable, Ri Jswi jk' Netherlands
or country)
\2"10"'4'1' Mailing address: Jozef Israellaan 234 2282 TR Rijswijk
Netherlands
VIll-4-1- [Citizenship: NL
2-4
VI1lI-4-1- [Inventor's Signature: LS r ki
2-5 (The signature must be that of the / Jupco Jorguses /
inventor, not that of the agent)
gg44-Dae 04 October 2010 (04.10.2010)
VIll-4-1- [Name (LAST, First) LITJENS, Remco
3-1
VIIl-4-1- |Residence:
3-2 (city and either US State, if applicable, Voorschoten, Netherlands
or country)
X@AJ-MmMgmme: Van Kempenstraat 22 2352 VH Voorschoten
Netherlands
VIlI-4-1- [Citizenship: NL
3-4
VI1lI-4-1- [Inventor's Signature: Rem Litd9en
3-5 (The signature must be that of the / emco t Jje S/
inventor, not that of the agent)
g%44-Dme 04 October 2010 (04.10.2010)
VI1lI-4-1- [Name (LAST, First) PAIS, Adrian Victor
4-1
VIll-4-1- |Residence: Ridswidk N herlan
4-2 (city and either US State, if applicable, is X, ethe ands
or country)
Vlil-4-1- Mailing address: Caan van Necklaan 25 2281 BA Rijswijk
4-3
Netherlands
VIlI-4-1- [Citizenship: NL
4-4
VIlI-4-1- |Inventor's Signhature: Adrian Vi r Pai
4-5 (The signature must be that of the / d a cto ais /
inventor, not that of the agent)
X%44-Dﬂe 04 October 2010 (04.10.2010)
VIll-4-1- [Name (LAST, First) ZHANG, Haibin
5-1
VIIl-4-1- |Residence: Th H N herlan
5-2 (city and either US State, if applicable, e ague, ethe ands
or country)
g@44-mmm9m¢%s Usselincxstraat 142 2593 VP The Hague
Netherlands
VIlI-4-1- [Citizenship: CN
5-4
VI1lI-4-1- [Inventor's Signature: i b
5-5 (The signature must be that of the /Halbln Zhang/
inventor, not that of the agent)
ggAq-Dme 04 October 2010 (04.10.2010)

Samsung Ex. 1002, Page 386 of 387



PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 13/499,924 04/03/2012 | [ 7o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a) (b} or (c))
[ searcH Fee N/A N/A N/A N/A
(37 CFR1.16(K). (i), or (m))
|:| EXAMINATION FEE
(37 CFR 1.16(0), (B), or (@) N/A N/A N/A N/A
O 2o |- K- e -
INDEPENDENT CLAIMS ) N _ _
(37 CFR 1.16(h)) minus 3 = X $ = X $ _
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
ASF;P&%U?N SIZE FEE is $250 ($125 for small entity) for each
¢ 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
- | 04/03/2012 | \rrep PREVIOUSLY EXTRA RATE®) I Fee 5) RATE ($) FEE ($)
E AMENDMENT PAID FOR
S Ig}(?)') (27 OFR ~18 Minus | = 20 -0 X$ = OR | x seo= 0
5 .
5 g;ig;;grﬁe&th» ) Minus | =3 -0 X$ = OR | x $250= 0
<§E I:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE (§) FEE ($) RATE ($) FEE ($)
— AMENDMENT PAID FOR
5 ;r.?g(?)l) (37 CFR * Minus I * _ X $ = OR | X$ =
S s ] - = A o
5 I:l Application Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

Legal Instrument Examiner:

/STELLA LITTLE/

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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