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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTEP2010069908

Box No. |l Basis of the opinion

1. With regard 1o the language, this opinion has been established on the basis of:
X the international application in the language in which it was filed

00  a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. [0 This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. (means)
O on paper
[ in electronic form
b. (time)
0 in the international application as filed
O together with the international application in electronic form

L1 subsequently to this Authority for the purposes of search

4. L1 In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to noveity, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-15
No: Claims

iiv ontive step (I1S) Yes: Claims
No: Claims 1-15
Industrial applicability (IA) Yes: Claims 1-15

No: Claims

2. Citations and explanations

see separate sheet
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WRITTEN OPINION OF THE fnternational application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2010/0693908

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1 Reference is made to the following documents:
- D1: US2004/0002328 (Arty Chandra et al.) 1 January 2004
- D2: WO97/31502 (Wallstedt et al.) 28 August 1997

2 The present application does not meet the criteria of Article 33(3) PCT,
because the subject-matter of claim 1 does not involve an inventive step.

D1 is regarded as being the prior art closest to the subject-matter of claim 1,
and discloses:

An automatic coverage assessment system configured for generating a
coverage assessment for a second wireless access network of a
telecommunications infrastructure comprising a first wireless access network
and the second wireless access network, the first and second wireless access
networks being capable of providing services to a plurality of terminals (D1,
[0003],[0004] and [0008]), the system comprising:

- an information collector (the base station in D1, [0008]); and

- a coverage estimator (D1, claim 21),

wherein the information collector is configured to:

- select one or more terminals from at least part of the plurality of the
terminals, the at least part of the plurality of the terminals being capable of
communicating with both the first wireless access network and the second
wireless access network (implicit in D1, since Base Station is only interested
in data from wireless user equipment that is in contact with several wireless
access networks since it is about handover, see D1, [0003)),

- obtain measurement information indicative of the signals measured from the
second wireless access network by the selected one or more terminals (D1,
[0008] and [0009])), and

- provide the measurement information to the coverage estimator (D1, [0012]
and claim 21), and

wherein the coverage estimator is configured to: obtain the measurement
information from the information collector, and based on the obtained
measurement information, generate the coverage assessment for the second
wireless access network of the telecommunications infrastructure (D1, [001 2]).

Form PCT/ISA/ZET (Separate Sheet) (Sheet 1) (EPO-Aprit 2008}
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2010/069908

The subject-matter of claim 1 therefore differs from this known in D1 in that
the "information collector is configured to instruct the selected one or more
terminals to measure signals from the second wireless access network” and is
therefore new.

The problem to be solved by the present invention may therefore be regarded
as how to improve efficiency of measurement of data.

The solution proposed in claim 1 of the present application cannot be
considered as involving an inventive step (Article 33(3) PCT) for the following
reasons: D2 claim 1 discloses the selection of a mobile station by a base
station that needs to perform measurements and sends the results to the base
station. The man skilled in the art, would, when starting from D1 and faced
with the general problem of improving the efficiency of measuring data come
across the teaching of D2 in which a terminal can be selected. The
combination of the teaching of D2 with the teaching of D1 is therefore
considered not to involve an inventive step.

3 The same reasoning as in point 2 above applies, mutatis mutandis, to the
subject-matter of the corresponding independent claims 6,11,12,14 and 15,
which therefore are also considered not inventive.

4 Dependent claims 2-5,7-10,13 do not contain any features which, in
combination with the features of any claim to which they refer, meet the
requirements of the PCT in respect of inventive step. See for example:
- Claims 3,8: D1, [0009]

- Claims 4,5,9,10: D1, [0009]

Form PCT/ISA/L3Y { Separate Sheet) (Sheet 2) (EPG-Aprit 20058)
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Possible steps after receipt of the international search report (ISR) and
written opinion of the International Searching Authority (WO-1SA)

General
information

Amending claims
under
Art. 19 PCT

Filing a demand
for international
preliminary
examination

Filing informal
comments

End of the
international
phase

Relevant PCT
Rules and more
information

NSDOCID: <XS_. | 2007040100K_1 >

For all international applications filed on or after 01/01/2004 the competent
[SA will establish an ISR It is accompanied by the WC-1SA. Unlike the
former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not
meant to be responded to, but to be taken into consideration for further
procedural steps. This document explains about the possibilities.

Within 2 months after the date of mailing of the ISR and the WO-1SA the
applicant may file amended claims under Art. 18 PCT directly with the
International Bureau of WiIPO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as
form PCT/1SA/220 and the corresponding Notes to form PCT/ISA/220.

In principle, the WO-ISA will be considered as the written opinion of the
IPEA. This should, in many cases, make it unnecessary to file a demand for
international preliminary examination. If the applicant nevertheless wishes
to file a demand this must be done before expiry of 3 months after the
date of mailing of the ISR/WO-I1SA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as before, normally at the same time as
filing the demand (Rule 66.1 (b) PCT).

If a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transformed
by the IPEA into an IPRP (International Preliminary Report on Patentability)
which would merely reflect the content of the WO-1SA. The demand can still
be withdrawn (Art. 37 PCT).

After receipt of the ISR/'WO-ISA the applicant may file informal comments
on the WO-1SA directly with the International Bureau of WIPQ. These
will be communicated to the designated Offices together with the IPRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

At the end of the international phase the International Bureau of WIPO will
transform the WO-ISA or, if a demand was filed, the written opinion of the
IPEA into the IPRP, which will then be transmitted together with possible
informal comments to the designated Offices. The IPRP replaces the former
IPER (international preliminary examination report).

Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
12/2003, OJ 11/2003, OJ 12/2003
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PTO/AIA/50 (09-14)
Approved for use through 01/31/2020. OMB 0651-0033
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

REISSUE PATENT APPLICATION TRANSMITTAL

Address to: Attorney Docket No. 12-678-REI
Mail Stop Reissue First Named Inventor Ljupco Jorguseski
Commissioner for Patents Original Patent Number 8,626,175
P.O. Box 1450 Original Patent Issue Date
Alexandria, VA 22313-1450 (Month/Day/Year) 01/07/2014

Express Mail Label No.

APPLICATION FOR REISSUE OF:
(Check applicable box) v| utility Patent

D Design Patent D Plant Patent

APPLICATION ELEMENTS (37 CFR 1.173)

ACCOMPANYING APPLICATION PARTS

1. Fee Transmittal Form (PTO/SB/56) 11. Statement of status and support for all changes to the
2. l:| Applicant asserts small entity status. See 37 CFR 1.27 claims. see 37 CFR 1.173(c).
3. |:| Applicant certifies micro entity status. See 37 CFR 1.29. 12. Power of Attorney

Applicant must attach form PTO/SB/15A or B or equivalent. 13. Information Disclosure Statement (IDS)

4. Specification and Claims in double column copy of patent format
(amended, if appropriate)

PTOSB/08 or PTO-1449
Copies of citations attached

5. Drawing(s) (proposed amendments, if appropriate) 14. I:‘ English translation of Reissue Oath/Declaration
6. Reissue Oath/Declaration or Substitute Statement (if applicable)
(37 CFR 1.175) (PTO/AIA/05, 08, or 07) 15.[ | Return Receipt Postcard (MPEP § 503)

7.v Application Data Sheet  NOTE: Benefit claims under 37 CFR 1.78

(Should be specifically itemized)

and foreign priority claims under 37 CFR 1.55 MUST be set forth in an 16. Preliminary Amendment (37 CFR 1.173; MPEP § 1453)

Application Data Sheet (ADS).

8. Original U.S. Patent currently assigned? Yes D No 17. |:| Other:

(If Yes, check applicable box{es))
Written Consent of all Assigness (PTO/AIA/53)
37 CFR 3.73(c) Statement (PTO/AIA/96)

9. l:‘ CD-ROM or CD-R in duplicate, Computer Program (Appendix) or large
table

u Landscape Table on CD

10. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. —c. are required)

a. D Computer Readable Form (CRF)
b. |:| Specification Sequence Listing on:

D This is a continuation reissue or divisional reissue application
(i.e., a second or subsequent reissue application for the same

i D CD-ROM (2 copies) or CD-R (2 copies); or issued patent). (Check box if applicable.)

ii.D Paper

[ D Statements verifying identity of above copies

18. CORRESPONDENCE ADDRESS

‘Z The address associated with Customer Number; 20306

OR D Correspondence address below

Name

Address

City State

Zip Code

Country Telephone

Email

fsignature /Dav|d A GrabeISky/

Pate | December 18, 2018

Name (Print/Type) :
| Neme (Print/Tvee) | David A. Grabelsky

Registration No. 59,208

J/

This collection of information is required by 37 CFR 1.173. 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 1.11 and 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: Mail Stop Reissue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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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 disclosure of these
records is required by the Freedom of Information Act.

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, pursuantto 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 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 pubilic 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 inspection 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:

Method and System for Automatic Coverage Assessment for Cooperating
Wireless Access Networks

First Named Inventor/Applicant Name:

Ljupco Jorguseski

Filer: David A. Grabelsky
Attorney Docket Number: 12-678-REl
Filed as Large Entity
Filing Fees for Reissue (Utility)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY REISSUE BASIC 1014 1 300 300
REISSUE OR REISSUE DESIGN CPA SEARCH FEE 1114 1 660 660
REISSUE OR REISSUE DESIGN CPA EXAM. FEE 1314 1 2200 2200
Pages:
Claims:
INDEPENDENT CLAIMS REISSUE 1204 3 460 1380

Miscellaneous-Filing:

Petition:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 4540
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Electronic Acknowledgement Receipt

EFS ID: 34625162
Application Number: 16224047
International Application Number:
Confirmation Number: 7372

Title of Invention:

Method and System for Automatic Coverage Assessment for Cooperating
Wireless Access Networks

First Named Inventor/Applicant Name:

Ljupco Jorguseski

Customer Number:

20306

Filer:

David A. Grabelsky

Filer Authorized By:

Attorney Docket Number: 12-678-REl
Receipt Date: 18-DEC-2018
Filing Date:
Time Stamp: 16:03:46

Application Type:

Reissue (Utility)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $4540

RAM confirmation Number

121918INTEFSW16044500

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1004830
12-678-
1 Specification REI_Original_US_Patent_No_86 no 13
261 75_pdf 05971119b486117426eb2783ed8af306075
5f7f1
Warnings:
Information:
1256977
12-678-
2 Application Data Sheet REI_Application_Data_Sheet. no 10
pdf b7efdedf19686285fc316805e40c6bd 1489|
Warnings:
Information:
88438
3 Consent of Assignee accompanying the 12-678-REI_Consent_KPN.pdf o 2
declaration
1edaefeffecbd506a06974e3c2bf600b680f3]
9aa
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

532674
4 Consent of Assignee aFcompanylng the 12-678-REI_Consent_TNO.pdf no 2
declaration
d4667637b4898e838dffb2eb72d9a517b54)
foose
Warnings:
Information:
130488
. . . 12-678-
5 Assignee showing of ownership per 37 REL Statement_under 373_c_K no 4
CFR3.73
PN.pdf e0fd9a43e6bfsee149df9dSd3e033b98191
3cb8
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:
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750649

Assignee showing of ownership per 37 12:678-
6 9 9 PP REIl_Statement_under_373_c_T no 3
CFR3.73
NO. pdf 2fa19¢11157cf07302eb58344ch6f7e8dee1
6800
Warnings:
Information:
170820
Reissue dec filed in accordance with . 12:678- .
7 REI_Assignee_Declaration_KPN no 4
MPEP 1414
_pdf 363300c7b7b2be5cd2876512233fce7f40e6122
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

886890
. o . 12-678-
3 Reissue dec filed in accordance with REI Assignee_Declaration_TNO) o 4
MPEP 1414
_pdf 51ee70941a655bc1fe1479d1daf4391282c
b4c2a
Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing

Information:

182332
12-678-
9 Power of Attorney REI_Power_of Attorney_KPN. no 1
pdf 44426f5e4e961e5e4841e11798c2567e659
40cel
Warnings:
Information:
1448666
12-678-
10 Power of Attorney REI_Power_of_Attorney_TNO. no 1
pdf 48339b4dcA38d84c192e4411649919ebeal)
b178a
Warnings:
Information:
12-678 129292
1 Preliminary Amendment REL_Preliminary_Amendment_ no 12
and_statement_pursuant_to_3
3d8020566ca63a76cf107af38ea49eab117¢f
7_CFR_1_173_c.pdf b24d
Warnings:
Information:
612692
. . 12-678-
12 Information Disclosure Statement (IDS) REIInformation._Disclosure_St o 4

Form (SB08)
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13 Foreign Reference For_1_WQ97_31502.pdf no 38
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29368
Warnings:
Information:
505556
14 Foreign Reference For_2_EP2076093A1.pdf no 13
60310e878d669ab0a890caa53a35¢1c5598|
c7ffe
Warnings:
Information:
381007
15 Non Patent Literature NPL_1_PCT_ISR.pdf no 9
502e19c01e36eb7a426fd9ef742bd612783
e2fcf
Warnings:
Information:
196733
. NPL_2_403448EP_extended_E
16 Non Patent Literature — - = no 6
uropean_search_report.pdf
fdfefda10756a05823b50843bc207a617ae5|
44¢6
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Information:
1957158
17 Non Patent Literature NPL_3_3GPP.pdf no 38
ad98173b7601e6e4feb01dd1alcSfedcbbd
e8997
Warnings:
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316265
12-678-
18 Transmittal Reissue Application REI_Reissue_Transmittal_AIA50 no 2
_pdf 772¢3a75bfba06407 1cb0b5447132215667
9cbec
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37257
19 Fee Worksheet (SB06) fee-info.pdf no 2
a6df7360ca52caSce64e38015edbe935865
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Warnings:
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Total Files Size (in bytes)# 12099582

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 CMB control number.

) ) Attorney Docket Number | 12-678-REI
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks

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.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

[+ | jupco Uorguseski [+
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

city (Riswik ]|Country of Residence RC |

Mailing Address of Inventor:

Address 1 lozef Israelslaan 234

Address 2

City | Rijswijk State/Province | |
Postal Code NL-2282 TR Countryi | NL

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
~| Remco | itlens -
Resﬁience Information (Select One) US Residency (8 Non US Residency Active US Military Service -
City |Moorschoten ||Country of Residence | pL |

Mailing Address of Inventor:

Address 1 \Van Kempenstraat 22
Address 2

City W oorschoten State/Province | |
Postal Code NL-2252 VH Countryi | L

Remove
Inventor 3

Legal Name
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PTO/AIA/M
Approved for use through 11/30/2020. OMB 0

4 (02-18)
651-0032

U.S. Patent and Trademark Cffice; 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.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 12-678-REI

Application Number

Title of Invention

Method and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks

Prefix| Given Name Middle Name Family Name Suffix
] Haibin Zhang |
Resﬁience Information (Select One) US Residency  (8) Non US Residency Active US Military Service -
City |[The Hague || Country of Residence i NL |
Mailing Address of Inventor:
Address 1 |sselincxstraat 142
Address 2
City | The Hague State/Province | |
Postal Code NL-2593 VP Countryi | NL
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
| E| It\drian t\lictor Pais | E|
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |Rijswijk ||Country of Residence | pL |

Mailing Address of Inventor:

Address 1 Caen van Necklaan 25

Address 2

City Rijswijk State/Province | |

Postal Code NL-2281 BA Countryi | N

All Inventors Must Be Listed - Additional Inventor 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).

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

Customer Number

P0306

Email Address

docketing@mbhb.com

| AddEmail | |Remove Email

EFS Web 2.2.13
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 | 12-678-REI

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Method and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks

Application Information:

Title of the Invention ethod and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks
Attorney Docket Number| [12-678-REI Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter tility -
Total Number of Drawing Sheets (if any) 4 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

Req uest 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).

Either enter 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: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Customer Number D306
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

12-678-REI

Application Number

Title of Invention

Method and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim 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.
When referring to the current application, please leave the “Application Number” field blank.
Prior Application Status | Patented v Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
reissued of | 113516905 2012-06-18 8626175 P014-01-07
Prior Application Status M
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
13516905 B 371 of international ~] PCT/EP2010/069908 2010-12-16
Additional Domestic Benefit/National Stage Data may be generated within this form Add
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.5.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codei (if applicable)

19180130.8

FP

P009-12-21

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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. Attorney Docket Number | 12-678-REI
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 12-678-REI

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks

Applicant Information:

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

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | L inuiike KPN N.V.

Mailing Address Information For Applicant:

Address 1 ilhelminakade 123

Address 2

City Rotterdam State/Province

Country | ML Postal Code 3072 AP
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks

Applicant I2

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(@) Assignee Legal Representative under 35 U.5.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name

Nederlandse Organisatie voor Toegepast-Natuurwetenschappelijk Onderzoek TNO

Mailing Address Information For Applicant:

Address 1 inna van Buerenplein 1

Address 2

City ‘Gravenhage State/Province

Countrf NL Postal Code 2595 DA
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. X
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Attorney Docket Number | 12-678-REI

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks

Organization Name | k. inyiike KPN N.V.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 ilhelminakade 123

Address 2

City Rotterdam State/Province

Countryi NL Postal Code 3072 AP
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Assignee &

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. X

Organization Name Nederlandse Organisatie voor Toegepast-Natuurwetenschappelijk Onderzoek TNO

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 nna van Buerenplein 1

Address 2

City 5'Gravenhage State/Province

Countryi NL Postal Code D595 DA
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
; Add
selecting the Add button.
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Attorney Docket Number | 12-678-REI

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Method and System for Automatic Coverage Assessment for Cooperating Wireless Access Networks

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/David A. Grabelsky/ Date (YYYY-MM-DD)| [P018-12-18
First Name | David Last Name Grabelsky Registration Number | 59208
Additional Signature may be generated within this form by selecting the Add button. Add

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 USFTO to process) an application. Confidentiality is governed by 35 U.8.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, Alexandna, 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 tc 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.5.C. 2(b)(2); (2} furnishing of the informaticn 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 informaticn, 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 youin 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.5.C. 552) and the Privacy
Act (5 US.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.

Arecord 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 tc 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
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.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 Internaticnal Bureau of the World Intellectual Property Crganization, pursuant to the Patent CooperationTreaty.

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.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U 5.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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A 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.5.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 cr 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 viclation of law or regulation.
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Appravad for use thrgugh 9V 3152013, OMB 08519003

U5, Patent and Yeadamark Ofive; U5, DEPARTMENT OF COMMERCE

t s i Fp&; werryyirk Raduction Act of 1993, no {eIsons s axauired 1o sespond 1o @ noffaction of infsemation gndass it displays o valid OME conbial numbsr,

OONNRR

STATEMENT UNDER 37 CFR 3.731ig)

Tos: -
The document was recorded in the United Siates Patent and Trademark Oifice m

A, Frowyg

Haat s Frame

. 0F for which & cogy thereof is aliached,

&, Fraw: To

The document was recorded in the United States Patent and Trademark Office at
Resgl , Frame ; ar for which a copy therea! i3 attached,

B, Fruay ] To:

The document was reoorded in the Uniled Stales Patent and Trademark Oifice st

Heat . Frams . or for which a copy thaved! is atlachegd.

&, From: Te:

The dotument was recorded in the United States Palent and Trademark Oifice at
Hagt L Erame or for which a copy thereot is atiached.

| Addiional documents in the chain of tte ave Fsted on & suppismaenial shastish

U1 Asreqguirsd by 37 OFR 2730013, ihe documentary svidence of the chain of litle from the erginal owner to tha
zssignae was, of cancurently is being, submilied jor recovdation pursuant to 37 OFR 351,

[NOTE: A separaie copy (L., 8 rus copy of the onginal assignment document(s)} must be submitied 10 Assignment
Division in mecordance with 37 GFR Part 3, 1 rscond he assigrenent in the records of the USPTQ. See MPEPR 302.08]

Ths undersignad {whose itle iz s

“@Eﬁﬁé@;&e ow} is authorized o act on behall of the sssignes.
e .

{31 Qo

Signature : Chata
K{Eﬁﬁf aaﬁ :h%&}ﬁ{;?{g Soporate inteleckeat Froparty Officer, BPN
{ Printed or Types Name Tithe or Reglstralion Number
L [Page 2 of 2]
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1.

Amendments to the Claims

(Original) An automatic coverage assessment system configured for generating a

coverage assessment for a second wireless access network of a telecommunications

infrastructure comprising a first wireless access network and the second wireless access network,

the first and second wireless access networks capable of providing services to a plurality of

terminals, the system comprising:

McDONNELL BOEHNEN
HULBERT & BERGHOFF LLP
300 SOUTH WACKER DRIVE
CHICAGO, ILLINOIS 60606
TELEPHONE (312) 913-0001

an information collector; and
a coverage estimator,
wherein the information collector is configured to:

(1) select one or more terminals from at least part of the plurality of the terminals,
the at least part of the plurality of the terminals capable of communicating with both the
first wireless access network and the second wireless access network,

(11) instruct the selected one or more terminals to measure signals from the second
wireless access network,

(1ii) obtain measurement information indicative of the signals measured from the
second wireless access network by the selected one or more terminals, and

(iv) provide the measurement information to the coverage estimator, and
wherein the coverage estimator is configured to:

(1) obtain the measurement information from the information collector, and

(i) based on the obtained measurement information, generate the coverage
assessment for the second wireless access network of the telecommunications

infrastructure.
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2. (Original) The automatic coverage assessment system of claim 1, wherein the system
further comprises a trigger configured for triggering the information collector to select the one or

more terminals.

3. (Original) The automatic coverage assessment system of claim 1, wherein the
information collector is further configured to obtain location information for at least one of the at

least part of the plurality of terminals prior to selecting the one or more terminals.

4. (Original) The automatic coverage assessment system of claim 3, wherein the
information collector is further configured to associate the location information with at least one
of the selected one or more terminals and provide the location information associated with the at

least one of the selected one or more terminals to the coverage estimator.

5. (Original) The automatic coverage assessment system of claim 1, wherein the
information collector is further configured to provide location information valid upon obtaining

the measurement information for at least one of the selected one or more terminals.

6. (Original) An automatic coverage assessment method for generating a coverage
assessment for a second wireless access network of a telecommunications infrastructure
comprising a first wireless access network and the second wireless access network, the first and
second wireless access networks capable of providing services to a plurality of terminals, the
method comprising:

(1) collecting, at an information collector, information from terminals by:
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selecting one or more terminals from at least part of the plurality of the terminals,
the at least part of the plurality of the terminals capable of communicating with both the
first wireless access network and the second wireless access network,

instructing the selected one or more terminals to measure signals from the second
wireless access network,

obtaining measurement information indicative of the signals measured from the
second wireless access network by the selected one or more terminals, and

providing the measurement information to a coverage estimator; and
(1) generating, at the coverage estimator, the coverage assessment for the second wireless

access network by:

obtaining the measurement information from the information collector, and

based on the obtained measurement information, generating the coverage
assessment for the second wireless access network of the telecommunications

infrastructure.

7. (Original) The automatic coverage assessment method of claim 6, further comprising the

step of triggering the information collector to select the one or more terminals.

8. (Original) The automatic coverage assessment method of claim 6, further comprising the
step of obtaining location information for at least one of the at least part of the plurality of

terminals prior to selecting the one or more terminals.

0. (Original) The automatic coverage assessment method of claim 8, further comprising the

4
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step of providing the location information valid upon obtaining the measurement information for

at least one of the selected one or more terminals.

10.  (Original) The automatic coverage assessment method of claim 8, further comprising:
associating the location information with at least one of the selected one or more
terminals, and
forwarding the location information associated with the at least one of the selected one or

more terminals to the coverage estimator.

11. (Amended) A mobile user terminal configured for use in [the method of claim 6] an

automatic coverage assessment method for generating a coverage assessment for a second

wireless access network of a telecommunications infrastructure, the telecommunications

infrastructure comprising a first wireless access network and the second wireless access network,

wherein the first and second wireless access networks are capable of providing services to a

plurality of terminals, and wherein the mobile user terminal [comprising] comprises:

means for measuring signals from the second wireless access network; and

means for providing the measurement information to at least one of [the] an information

collector [and the] or a coverage estimator based on the measured signals,
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wherein the mobile user terminal is further configured to:

receive an instruction from the information collector to measure signals,

wherein the information collector carries out operations including

collecting information from terminals by:

selecting one or more terminals from at least part of the plurality of

Samsung Ex. 1002, Page 334 of 356



the terminals, the at least part of the plurality of the terminals capable of

communicating with both the first wireless access network and the second

wireless access network,

instructing the selected one or more terminals to measure signals

from the second wireless access network,

obtaining measurement information indicative of the signals

measured from the second wireless access network by the selected one or

more terminals, and

providing the measurement information to a coverage estimator;

and

measure signals from the second wireless access network:

wherein the coverage estimator carries out operations including generating

the coverage assessment for the second wireless access network by:

obtaining the measurement information from the information

collector, and

——————

based on the obtained measurement information, generating the

coverage assessment for the second wireless access network of the

telecommunications infrastructure.

12. (Amended) A [computer program comprising software code portions configured

for,] non-transitory computer-readable medium having instructions stored thereon that, when

executed by a processor_of a telecommunications infrastructure comprising a first wireless access

network and the second wireless access network. the first and second wireless access networks
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capable of providing services to a plurality of terminals. causes the telecommunications

infrastructure to carry out operations of an automatic coverage assessment method for generating

a_coverage assessment for the second wireless access network, the operations including:[,

performing one or more steps of the method of claim 6]

(1) collecting, at an information collector, information from terminals by:

selecting one or more terminals from at least part of the plurality of the terminals,

the at least part of the plurality of the terminals capable of communicating with both the

first wireless access network and the second wireless access network,

instructing the selected one or more terminals to measure signals from the second

wireless access network,

obtaining measurement information indicative of the signals measured from the

second wireless access network by the selected one or more terminals, and

providing the measurement information to a coverage estimator: and

(i1) generating. at the coverage estimator, the coverage assessment for the second wireless

access network by:

obtaining the measurement information from the information collector, and

based on the obtained measurement information, generating the coverage assessment for

the second wireless access network of the telecommunications infrastructure.

13.  (Original) A network node for use in a telecommunications infrastructure comprising a

first wireless access network and a second wireless access network, the first and second wireless

access networks capable of providing services to a plurality of terminals, the node comprising:
means for selecting one or more terminals from at least part of the plurality of the

7
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terminals, the at least part of the plurality of the terminals capable of communicating with both
the first wireless access network and the second wireless access network;

means for instructing the selected one or more terminals to measure signals from the
second wireless access network,

means for obtaining measurement information indicative of the signals measured from
the second wireless access network by the selected one or more terminals; and

means for providing the measurement information to a coverage estimator,

wherein the coverage estimator is configured to generate the coverage assessment for the
second wireless access network of the telecommunications infrastructure based on the

measurement information provided by the network node.

14.  (Original) The network node of claim 13, wherein the coverage estimator is included

within the network node.

15.  (Original) A network node for use in a telecommunications infrastructure comprising a
first wireless access network and a second wireless access network, the first and second wireless
access networks capable of providing services to a plurality of terminals, the node comprising:

means for obtaining measurement information from an information collector; and

means for generating the coverage assessment for the second wireless access network of
the telecommunications infrastructure based on the obtained measurement information,

wherein the information collector is configured to:

(1) select one or more terminals from at least part of the plurality of the terminals,

the at least part of the plurality of the terminals capable of communicating with both the

McDONNELL BOEHNEN
HULBERT & BERGHOFF LLP
300 SOUTH WACKER DRIVE

CHICAGO, ILLINOIS 60506 Samsung Ex. 1002, Page 337 of 356

TELEPHONE (312) 913-0001



McDONNELL BOEHNEN
HULBERT & BERGHOFF LLP
300 SOUTH WACKER DRIVE
CHICAGO, ILLINOIS 60606
TELEPHONE (312) 913-0001

first wireless access network and the second wireless access network,

(11) instruct the selected one or more terminals to measure signals from the second
wireless access network,

(1ii) obtain measurement information indicative of the signals measured from the
second wireless access network by the selected one or more terminals, and

(iv) provide the measurement information to the network node.
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Remarks

Status of the Claims Pursuantto 37 C.F.R. § 1.173(c)

1. All claim amendments are supported by the specification and figures.

Currently pending are claims 1-15, of which claims 1, 6, 11, 12, 13, and 15 are
independent and the remainder are dependent. Applicant has amended claims 11 and 12 as
described below.

Applicant submits the amendments to the claims are fully supported by the specification
and figures.

Applicant has amended claim 11 to incorporate all of the limitations of claim 6, as issued
in U.S. Patent No. 8,626,175 (“’175 patent” hereinafter), and to remove reference to claim 6.
Applicant has also added a limitation describing the recited “mobile user terminal” as being
configured to the “receive an instruction from the information collector to measure signals” and
to “measure signals from the second wireless access network.” Applicant has further amended
claim 11 to ensure consistency of antecedent basis. Support for these amendments can be found
in the issued patent at least at column 6, line 63 — column 7, line 7; column 9, lines 14-16;
Figure 3; and claim 6.

Applicant has amended claim 12 to incorporate all of the limitations of claim 6, as issued
in the 175 patent, and to remove reference to claim 6. Applicant has also amended claim 12 to
be directed to a “non-transitory computer-readable medium having instructions stored thereon
that, when executed by a processor of a telecommunications infrastructure ... causes the
telecommunications infrastructure to carry out operations ... including” actions described in the

limitations incorporated from claim 6. Support for these amendments are the same as those for

10
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claim 11, and in addition can be found in the issued patent at least at column 7, lines 14-19; and
column 11, lines 4-18.
No new matter has been added by way of any of the above amendments.

2. The claims in this application, as filed, narrow the scope of the claims of the issued
patent.

Applicant seeks to correct errors in the issued patent in claims 11 and 12, both of which
are potentially subject to findings of invalidity under 35 U.S.C. § 112.
Specifically, claim 11 of the 175 patent recites, infer alia, “[a] mobile user terminal

2

configured for use in configured for use in the method of claim 6...” As such, claim 11 as
originally issued is potentially subject to interpretation as being indefinite under 35 U.S.C.
§ 112(b) for reciting both apparatus, and method limitations. Additionally, claim 11, while being
an independent apparatus claim, is also potentially subject to interpretation as an improper
dependent claim under 35 U.S.C. § 112(d).

Claim 12 of the ‘175 patent recites, inter alia, “[a] computer program comprising
software code portions configured for, when executed by a processor, performing one or more
steps of the method of claim 6...” As such, claim 12 as originally issued is also potentially
subject to interpretation as being indefinite under 35 U.S.C. § 112(b) for reciting both a
“computer program comprising software code portions,” and method limitations. Additionally,
claim 12, while being an independent “computer program” product claim, is also potentially
subject to interpretation as an improper dependent claim under 35 U.S.C. § 112(d).

Applicant submits that the amendments to claim 11, described above, address the errors

in claim 11 by removing explicit reference to claim 6, while incorporating the limitations of

claim 6 and adding additional, narrowing limitations that cast the incorporated limitations as an

11
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environment in which the recited “mobile user terminal” is configured for use. Accordingly,
claim 11 as amended is a proper independent claim directed to a “mobile user terminal.” By
incorporating all the limitations of claim 6, the amendment to claim 11 also does not broaden
claim 11 as issued in the 175 patent.

Applicant submits that the amendments to claim 12, described above, similarly address
the errors in claim 12 by removing explicit reference to claim 6, while incorporating the
limitations of claim 6 and adding an additional, narrowing limitation that clarifies the tangible-
product nature of the subject matter and casts the incorporated limitations as operations specified
by stored instructions. Accordingly, claim 12 as amended is a proper independent claim directed
to a “non-transitory computer-readable medium.” By incorporating all the limitations of claim 6,
the amendment to claim 12 also does not broaden claim 12 as issued in the ‘175 patent.

If there are any questions or comments regarding the above amendments, the Office is

encouraged to contact the undersigned at (312) 913-3353.

Respectfully submitted,

McDonnell Boehnen
Hulbert & Berghoff LLP

Date: December 18, 2018 By:  /David A. Grabelsky/
David A. Grabelsky
Reg. No. 59,208
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1
METHOD AND SYSTEM FOR AUTOMATIC
COVERAGE ASSESSMENT FOR
COOPERATING WIRELESS ACCESS
NETWORKS

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a national stage entry of PCT/
EP2010/069908, filed Dec. 16, 2010, and claims priority to
EP 09180130.8, filed Dec. 21, 2009. The full disclosures of
EP 09180130.8 and PCT/EP2010/069908 are incorporated
herein by reference.

FIELD OF THE INVENTION

The invention relates to the field of telecommunications
infrastructures. More specifically, the invention relates to the
field of coverage assessment in telecommunications infra-
structures comprising wireless access networks.

BACKGROUND OF THE INVENTION

Wireless access networks are used to provide terrestrial
coverage via placement of base stations throughout the
desired coverage area. In order to provide adequate service to
the clients, wireless operators constantly evaluate the cover-
age area of their wireless access networks. Such an evaluation
may, for example, be done in the planning phase via coverage
calculations based on models for the attenuation of the radio
signals, terrain configuration data and the configuration data
about the type and placement of the base stations. Such cal-
culations provide, for the area under consideration and for
each base station included in the calculations, a reasonably
complete indication of the estimated signal strength but only
with a limited accuracy, given the necessary simplifications
made in the attenuation model and the limited degree of
details in the underlying data bases. In their operational pro-
cesses, wireless operators frequently use drive tests in order to
assess the coverage of their wireless access networks. These
drive tests consist of measurement routes that are traversed by
a measurement terminal often mounted on a vehicle, as illus-
trated in FIG. 1, where the measurement route is shown with
a line 1 and the measurement terminal (vehicle) location is
shown as a dot 10. Such measurements provide, for each base
station included in the measurement, a reasonably accurate
indication of the signal strength but only for the very limited
set of locations along the measurement route 1. Besides the
drive measurements the operators collect statistical informa-
tion from the network nodes about events that can be used to
roughly indicate coverage problems such as failed connec-
tions, inter-radio access technology (inter-RAT) handovers
and cell reselections, etc.

The coverage assessment options presented above have a
number of drawbacks. One is that the planning process is
generally characterised by a certain degree of inaccuracy due
to e.g. estimation errors in the radio propagation modelling
and/or inaccurate terrain configuration data. Another draw-
back is that the drive tests provide the coverage assessment
only along the measurement route. Moreover, drive tests are
too costly for estimation of the overall coverage. Yet another
drawback is that the network statistics collection has its basic
limitation in that only the signals and events for the terminals
that are connected to/camping on the network may be
reported (and not the terminals that do not have coverage).
Moreover, such statistics can only roughly indicate the loca-
tions of coverage gaps.
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As the foregoing illustrates, there exists a need in the art for
a system and method for generating a coverage assessment in
a telecommunications infrastructure in a manner that mini-
mizes or eliminates at least some of the drawbacks of the
current approaches described above.

SUMMARY OF THE INVENTION

An automatic coverage assessment system configured for
generating a coverage assessment for a second wireless
access network of a telecommunications infrastructure com-
prising a first wireless access network and the second wireless
access network is disclosed. The first and second wireless
access networks are capable of providing services to a plu-
rality of terminals such as e.g. user terminals.

The system includes an information collector and a cover-
age estimator. In one embodiment, the information collector
may be included within the first wireless access network,
while the coverage estimator may be included within the
second wireless access network. The information collector
may be configured for collecting information from terminals
via the first wireless access network. In another embodiment,
the information collector and the coverage estimator may be
included within the second wireless access network. In such
an embodiment, the information collector may be configured
for collecting information from terminals via the first and the
second wireless access networks.

The coverage estimator may be configured for receiving
information from the information collector. The information
collector may be configured to select one or more terminals
from at least part of the plurality of the terminals, where the at
least part of the plurality of the terminals is capable of com-
municating with both the first wireless access network and the
second wireless access network. The information collector
may further be configured to obtain measurement informa-
tion indicative of the signals measured from the second wire-
less access network by the selected one or more terminals and
provide the measurement information to the coverage estima-
tor. In one embodiment, the information collector may obtain
the measurement information in response to an instruction
provided to the selected one or more terminals to measure
signals from the second wireless access network (suitable for
generating the coverage assessment of the second wireless
access network). The measurement information may e.g.
include signal strength, cell identifications of the second
wireless access network, information related to the location
of the terminal (e.g. GPS coordinates), and/or information
that can be used for location estimation (including e.g. signal
strength indications, timing information, power information).
The coverage estimator may be configured to obtain the mea-
surement information from the information collector and,
based on the obtained measurement information, generate the
coverage assessment for the second wireless access network
of the telecommunications infrastructure.

As used herein, the phrase “terminal capable of communi-
cation with both the first and second wireless access net-
works” is intended to cover not only wireless communication,
but also include an indirect communication path (e.g. wire-
lessly to the first network and then via some fixed connection
to the second network or via a third network to the second
network). Furthermore, the communication with the first net-
work could, but does not have to, take place at the same time
as the communication with the second network.

Optionally, the automatic coverage assessment system
may further include a first database connected to the infor-
mation collector and configured for storing the measurement
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information and/or a second database connected to the cov-
erage estimator and configured for storing the coverage
assessment.

In various embodiments, the first and second access wire-
less access network respectively may for example include,
respectively, a first network using a first radio access technol-
ogy and a second network using a second radio access tech-
nology, a first network using a first radio spectrum and a
second network using a second radio spectrum, a first net-
work of a first network operator and a second network of a
second network operator, or a first (sub)network and a second
(sub)network of a same network operator.

In one embodiment, the telecommunications infrastructure
may include at least one operations and maintenance centre,
the first wireless access network may include a number of first
base stations, and the second wireless access network may
include a number of second base stations. In such an embodi-
ment, at least a part of the automatic coverage assessment
system may be contained in the operations and maintenance
centre and/or the first and/or second base stations.

Based on the generated coverage assessment, the coverage
estimator may further be configured to e.g. select geographi-
cal areas where installation of new base stations could be
considered and/or identify existing base stations for which
adjustments and/or extensions could be considered. Further,
using the generated coverage assessment, the coverage esti-
mator may be configured to generate one or more instructions
based on a comparison of the coverage assessment with a
previously generated coverage assessment.

A corresponding method, computer program, mobile user
terminal, and network nodes that allow generating a coverage
assessment for a second wireless access network of a tele-
communications infrastructure as defined above are also dis-
closed.

The disclosed systems and a method are implemented
based on the observation that an assessment of the coverage of
a wireless access network within a desired arca may be
obtained via cooperating wireless access networks and termi-
nals capable of measurement and reporting across the differ-
ent wireless access networks. The cooperation refers to,
among other things, the ability of generating coverage assess-
ment for one of the wireless access networks using results of
the measurements collected through one of the other wireless
access networks. In this manner, more accurate and/or com-
plete and/or less costly coverage assessment may be obtained,
relative to the prior art approaches. Furthermore, the dis-
closed system and method may allow obtaining a coverage
assessment for areas which are currently “out of coverage” by
the prior art solutions.

One embodiment of the present invention provides a trig-
ger configured for triggering the information collector to
select the one or more terminals. The trigger may be included
within the first wireless access network and may be event-
based or periodical, with period T. In order to decrease or
avoid collection of excessive location and/or measurement
information, the trigger may be applied selectively depending
on where and/or when the coverage assessment is needed.

Another embodiment allows avoiding excessive collection
of information from terminals via the first wireless access
network by obtaining location information for at least one of
the at least part of the plurality of terminals prior to selecting
the one or more terminals. The location information may be
determined for terminals either in an idle mode (i.e. without
an existing connection) or in an active mode (i.e. with an
existing connection), as long as these terminals are capable of
communicating with both the first and the second wireless
access networks.
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The location information may be obtained via location
estimation techniques, which are known in the art, and/or via
each of the at least part of the plurality of terminals providing
their location information to the information collector (e.g.
via terminals equipped with GPS receivers capable of deter-
mining their locations).

When the location information is obtained from the termi-
nals, a radio resource control (RRC) channel may be used to
convey the location information (as well as the measurement
information) from the terminals to the information collector
(possibly via the first wireless access network). A common
data connection (e.g. via the wireless network that is currently
serving the terminal) may also be used to convey information
from the terminals to the information collector. In the remain-
der of the text, whenever an RRC channel is mentioned to
convey information between two entities, it is implied that
any other communication channel, such as e.g. a common
data connection, may also be used.

Based on the location information, only terminals located
in the area for which the coverage assessment should be
generated may be selected for obtaining the measurement
information.

Alternatively, the location information may be determined
by the first wireless access network (e.g., by the information
collector) up to the cell level or group of cells (e.g., location/
routing/tracking area level) by selecting the at least part of the
plurality of terminals to be terminals in a specified geographi-
cal area. For example, some or all terminals in a particular city
area, a whole city, a district, a province/state, etc. may be
selected to be the terminals from which then the one or more
terminals are selected. This embodiment may be advanta-
geous when location estimation techniques are not available,
when exact location information of the terminals is not
needed for selecting the terminals that should perform the
measurements or when only coarse location information (e.g.
cell-level location information) is sufficient.

One embodiment of the present invention specifies provid-
ing location information valid upon obtaining the measure-
ment information for at least one of the selected one or more
terminals.

Sometimes it may be possible that the location of the
selected terminals when they are actually obtaining the mea-
surement information is different from what it was when the
location information was obtained by the first wireless access
network. This could happen when the terminal moves during
this (small) period. Therefore, such an embodiment allows
updating the location information for at least one of the
selected one or more terminals with the location information
of the terminals at the time when the measurement informa-
tion is obtained by the terminals. In case that the location
information is provided by the terminal itself, the new loca-
tion may be sent along with the measurement results. In case
that the location is estimated by the first wireless access
network, the network may re-estimate the location when it
obtains the measurement results. If the new location is differ-
ent from the old one, the new location may be used by updat-
ing the old location information.

Other times, location information or a location estimation
may be provided after a terminal has been added to the set of
measuring terminals (selected terminals). Therefore, such an
embodiment also allows providing location information for at
least one of the selected one or more terminals valid at the
time of the measurement.

One embodiment sets forth associating the location infor-
mation with at least one of the selected one or more terminals
and providing the location information associated with the at
least one of the selected one or more terminals to the coverage
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estimator. Such an embodiment advantageously allows pro-
viding the coverage estimator not only with the measurement
information, but also with the location information associated
with at least one of the selected one or more terminals, from
which the coverage estimator may generate the coverage
assessment (i.e., a representation of locations/pixels and e.g.
associated signal strengths of the second wireless access net-
work).

In one further embodiment, the information collector may
be further configured to update the selected one or more
terminals to eliminate terminals that are associated with the
location information indicative of a location not included in a
predefined location area for which the coverage assessment is
generated, prior to forwarding the location information asso-
ciated with the at least some of the selected one or more
terminals to the coverage estimator. This embodiment may be
particularly advantageous when e.g. one of the selected ter-
minals moved during the period between obtaining the initial
location information and actually performing the measure-
ments as instructed by the information collector. If the new
location of such a terminal is out of the area for which the
coverage assessment should be generated, the new location
and the corresponding measurement may be stored in a data-
base for future use, but not used at the moment for the cov-
erage assessment of the second wireless access network.

In one embodiment, the information collector may be con-
figured to select the one or more terminals when the one or
more terminals comprise terminals in a predefined location
area for which the coverage assessment is generated. This
specifies one criterion that may be advantageously applied in
selecting the one or more terminals for obtaining the mea-
surement information.

In other embodiments, the information collector may be
configured to select the one or more user terminals when the
one or more user terminals satisty one or more of different
criteria. For example, one criterion may be that the one or
more user terminals use a predefined service via the first
wireless access network while, according to operator policy,
usage of the predefined service is preferred via the second
wireless access network. Another criterion may be that a
self-optimization or a manual optimization of a radio cover-
age is performed for one or more base stations within the
second wireless access network and the one or more user
terminals comprise user terminals in those cells within the
first wireless access network that have inter-RAT neighbour
relation with cells within the second wireless access network
where the optimization takes place. Yet another criterion may
be that the one or more user terminals comprise user terminals
from one or more cells in the first wireless access network
associated with a planned coverage overlap with one or more
cells in the second wireless access network where the cover-
age should be assessed.

In various embodiments, an RRC signalling channel may
be used to convey information between any of the terminals
and the first and second wireless access networks.

Hereinafter, embodiments of the invention will be
described 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 drive test
measurement of the wireless access network coverage,
according to prior art;
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FIG. 2 provides a schematic illustration of a telecommu-
nications infrastructure comprising two wireless access net-
works and terminals supporting both networks, according to
one embodiment of the present invention;

FIG. 3 illustrates an example of implementing a coverage
assessment system, according to one embodiment of the
present invention; and

FIG. 4 provides a flow diagram of method steps for gener-
ating a coverage assessment for one wireless access network
in a telecommunications infrastructure illustrated in FIG. 2,
according to one embodiment of the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 2 provides a schematic illustration of a telecommu-
nications infrastructure 200, according to one embodiment of
the present invention. The telecommunications infrastructure
200 comprises a first wireless access network and a second
wireless access network, represented in FIG. 2 as networks
2 A and 2B, respectively (including base stations, e.g. NodeBs
in UMTS and/or eNodeBs in LTE) defining respective cov-
erage areas 3 A (solid lines) and 3B (dashed lines). It should be
noted that the dimensions of the coverage areas 3A, 3B may
not be constant in time.

A plurality of mobile terminals is associated with the first
and second wireless access networks 2A, 2B. Atleast a part of
these terminals can support multiple radio access systems
(this part of the terminals is shown in FIG. 2 as terminals 5
which are capable of communicating with both the first and
second wireless access networks 2A, 2B). The invention
described herein is applicable in, but not limited to, areas
where several wireless access networks are cooperating, for
example, in terms of inter-RAT handover and/or cell reselec-
tion.

In one embodiment, the first and second wireless access
networks 2A, 2B may be operated with a single operations
and maintenance centre (OMC), not shown in FIG. 2. The first
and second wireless access networks 2A, 2B may e.g. differin
radio access technology (e.g. GSM and UMTS or UMTS and
LTE) or the used frequency spectrum (e.g. the 900 MHz and
1800 MHz frequency bands)

In another embodiment, each of the first and second wire-
less access networks 2A, 2B is operated with a corresponding
OMC (not shown in FIG. 2). The corresponding OMCs may
be at least connected to one another in order to exchange
information for generating a coverage assessment.

Further network elements may be arranged in the telecom-
munications infrastructure 200 of FIG. 2 between the one or
more OMCs and the networks 2A and 2B of the correspond-
ing wireless access technologies, as known to the person
skilled in the art.

In the telecommunications infrastructure 200 of FIG. 2, a
coverage assessment system, the operation of which will be
further described with reference to FIG. 3, may be included
within the one or more OMCs. However, the coverage assess-
ment system is not necessarily implemented in such a cen-
tralized manner, but may also be decentralised by implement-
ing coverage assessment functionality in other network
elements (such as base stations) and using connections
between these elements. Hybrid implementations are also
envisaged. Signals for generating coverage assessment can be
exchanged over management or traffic interfaces.

FIG. 3 illustrates an example of implementing a coverage
assessment system 300, according to one embodiment of the
present invention. As shown, the coverage assessment system
300 includes an information collector 7 and a coverage esti-
mator 8. The information collector 7 is configured for collect-
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ing information from some of the terminals 5 via the first
wireless access network 2A and providing the information to
the coverage estimator 8. The coverage estimator 8 is config-
ured for connecting to and receiving information from the
information collector 7 and, based on the received informa-
tion, generating the coverage assessment for the second wire-
less access network 2B.

In the embodiment shown in FIG. 3, the information col-
lector 7 is included within an OMC 9A of the first wireless
access network 2A and the coverage estimator 8 is included
within an OMC 9B of the second wireless access network 2B.
Alternatively, the first and second wireless access networks
2A, 2B may share the same OMC.

In one embodiment, the information collector 7 and the
coverage estimator 8 may be largely implemented as software
executed by a processor and making use of memory (not
shown in FIG. 3). In other embodiments, the information
collector 7 and the coverage estimator 8 may be implemented
in hardware or in a combination of software and hardware.

Optionally, the information collector 7 may be connected
to a database 11A configured to store the location and mea-
surement information (described in greater detail in FIG. 4).
Also optionally, the coverage estimator 8 may be connected to
a database 11B configured to store the results of coverage
assessments for future use.

FIG. 4 provides a flow diagram of method steps for gener-
ating a coverage assessment for one wireless access network
in a telecommunication infrastructure comprising two or
more cooperating wireless access networks using the cover-
age assessment system 300, according to one embodiment of
the present invention. While the method steps are described in
conjunction with FIGS. 2 and 3, persons skilled in the art will
recognize that any system configured to perform the method
steps, in any order, is within the scope of the present inven-
tion. Furthermore, while the method is illustrated to include
only two cooperating wireless access networks, the method is
also applicable for any arbitrary number of cooperating wire-
less access networks.

In one embodiment of FIG. 4, consider that at a given
location the first wireless access network 2A has a good radio
coverage (and, therefore, the terminals 5 can connect to it) but
there is no or poor radio coverage from the second wireless
access network 2B. Further consider that the first wireless
access network 2A is a 3G UMTS network, while the second
wireless access network 2B is an LTE network. For an opera-
tor who already has an UMTS network, the UMTS network
typically has a more extended coverage than the LTE net-
work, especially at the beginning of the LTE deployment. As
previously described, the terminals 5 are capable of commu-
nicating with both the first and second wireless access net-
works 2A, 2B.

The method for generating a coverage assessment may
begin with an optional step (not shown in FIG. 4) where the
information collector 7 requests, via the 3GPP Itf-N interface
to the UMTS network (the first wireless access network 2A in
this example), the location of all or a group of terminals 5
camping on or connected to the UMTS network. The UMTS
network can either use its terminal positioning technologies
specified in the 3GPP standard TS 25.305 to estimate the
location of terminals, or ask the terminals via RRC signalling
to provide the location information in case that the terminals
are equipped with GPS.

Alternatively, the location information may be determined
by the UMTS network (e.g., by the information collector 7 or
some other module within the UMTS network) up to the cell
level or group of cells (e.g., location/routing/tracking area
level) by selecting the terminals in a specified geographical
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area. For example, some or all ofthe terminals 5 in a particular
city area, a whole city, a district, a province, or a state may be
selected for performing the measurements described below.
Such an implementation may be advantageous when location
estimation techniques are not available, when exact location
information of the terminals 5 is not needed for selecting the
terminals that should perform the measurements or when
only coarse location information (e.g. cell-level location
information) is sufficient.

In one embodiment, the coverage assessment system 300
may include a trigger for triggering the procedure of gener-
ating the coverage assessment, optionally including the step
of'obtaining the location information for the terminals 5 using
any of the approaches discussed above. The trigger may be
event-based (e.g. the instruction from the coverage estimator
8 to obtain measurement information) or periodical, with
period T.

In step 410, the information collector 7 selects one or more
of the terminals 5 for obtaining measurement information.
This instruction may also be sent via the RRC signalling of
the UMTS network. It should be noted that when the location
information is obtained prior to step 410, then in step 410 only
terminals located in the area for which the coverage assess-
ment should be generated may be selected for obtaining the
measurement information, thus avoiding collection of exces-
sive measurement information.

The information collector 7 may also be configured to
select the one or more of the terminals 5 according to one of
the following alternative embodiments. In one embodiment,
those terminals are selected that use a particular service via
the UMTS network while, according to the operator policy,
usage of that service is preferred via the LTE network. In
another embodiment, a self-optimization or a manual optimi-
zation of a radio coverage may be performed for one or more
base stations within the LTE network, and then the selected
one or more terminals only comprise terminals in those cells
within the UMTS network that have inter-RAT neighbour
relation with cells of the LTE network where the optimization
takes place. In yet another embodiment, the selected one or
more terminals comprise terminals from one or more cells in
the UMTS network where there is a planned coverage overlap
with one or more cells in the second wireless access network
2B where the coverage should be assessed.

Persons skilled in the art will be able to complement the
selection criteria described herein with additional selection
criteria that may be relevant for the assessment of the cover-
age of the second wireless access network 2B.

The method then continues to step 420, where the infor-
mation collector 7 instructs the selected one or more termi-
nals, viathe UMTS network, to measure signals from the LTE
network. In step 430, the information collector 7 obtains
measurement information indicative of the signals measured
from the LTE network by the selected one or more terminals.
The measurement information may e.g. include indications
about cell identification, indications about signal strength,
indications about system information provided by the mea-
sured cells, indications about timing, indications about the
moment a measurement has been made, indications about the
location or estimated location where a measurement has been
made, etc. The measurement information relates at least to the
LTE network and may additionally relate to measurements in
the UMTS network, for example in order to obtain an LTE
network signal strength measurement relative to a UMTS
signal strength measurement and/or to use either information
to perform, to support or to verify a location estimate. The
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measurement information may be sent via RRC signalling to
the UMTS network and further via the Itf-N interface to the
information collector 7.

Sometimes it may be possible that the location of the
selected terminals when they actually perform the measure-
ments is different from what it was when the initial location
information was obtained in the optional step prior to step
410. This could happen when the selected terminals move
during this period. Therefore, in one embodiment, the infor-
mation collector 7 may be configured to update the location
information for each of the selected one or more terminals
with the location information valid when the measurement
information was obtained from them. In case that the location
information is provided by the terminal itself, the terminal
may send the new location information along with the mea-
surement results via e.g. RRC channel of the UMTS network.
In case that the location of a particular selected terminal is
estimated by the UMTS network, the UMTS network may
re-estimate the location when it obtains the measurement
results from that selected terminal. In any case, if the new
location is different from the old one, the new location may be
used by updating the old location information.

In another embodiment, the information collector 7 may be
configured to update the location information for each of the
selected one or more terminals after obtaining the measure-
ment information from them. In such an embodiment, if the
new location is different from the old one, an interpolation
may be performed to estimate the measurement location from
the old and the new locations.

Furthermore, if one of the selected terminals moved during
the time period between obtaining the initial location infor-
mation (in the optional step prior to step 410) and actually
performing the measurements as instructed by the informa-
tion collector 7, and the new location of such a terminal is out
of'the location area for which the coverage assessment should
be generated, the new location and the corresponding mea-
surement may be either discarded or stored in the database
11A for future use, but not used at the moment for the cover-
age assessment of the LTE network. In this case, the infor-
mation collector 7 may be further configured to update the
selected one or more terminals to eliminate terminals whose
new location is not included in a predefined location area for
which the coverage assessment should be generated.

The method then proceeds to step 440, where the informa-
tion collector 7 forwards the measurement information
obtained from the selected terminals to the coverage estima-
tor 8 within the LTE network. If the information collector 7
also has the location information for the selected terminals,
then the information collector 7 may associate the received
measurement information with the location information prior
to forwarding the measurement information and the location
information to the coverage estimator 8.

The coverage estimator 8 is in charge of the coverage
estimation of the LTE network (the second wireless access
network 2B in this example), with the measurement informa-
tion and, optionally, location information received from the
information collector 7. Once the coverage estimator 8
obtains the measurement information (and, optionally, the
location information) from the information collector 7, then,
in step 450, the coverage estimator 8 generates the coverage
assessment for the LTE network based on the information
obtained from the information collector 7. The coverage
assessment is generated by assembling a coverage map, rep-
resenting the geographic locations/pixels with associated sig-
nal strengths of the LTE network. The coverage estimator 8
may also be configured to instruct the information collector 7
with some specifications for measurement, for example
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where to measure, when to measure, how often to measure or
which particular LTE cells to measure.

The measured results and corresponding location informa-
tion may be stored in the database 11A, and the estimated
coverage results may be stored in the database 11B, for future
use. The historical data in the database 11A may e.g. be used
to make some statistical processing of the measured signal
strengths in the same location/pixel or in a related set of
locations/pixels. One example of such statistical processing is
to determine an average or median value of the measured
signal strengths in the considered location(s)/pixel(s) in order
to mitigate the effect of fading of the LTE signal. Most advan-
tageously, such statistical processing may determine an esti-
mate of the degree of fading in the considered location(s)/
pixel(s). It may determine, for example, an estimate for the
standard deviation and/or an estimate of a low and high quan-
tile value of the measured signal strengths in the considered
location(s)/pixel(s). Also, the low quantile value may be used
as an improved indicator of coverage in the considered loca-
tion(s)/pixel(s) compared to an indicator based on an average
or median value. Information about the severity of fading or
information about a low quantile of the predicted signal
strength is generally unavailable from coverage calculations
based on models for the attenuation of radio signals. The
historical data in the database 11B may e.g. be used to com-
pare the coverage map before and after deploying new base
stations of the LTE network, to confirm whether the coverage
of the LTE network has improved or not in some specific
areas.

With some modifications, persons skilled in the art could
extend the deployment of the coverage assessment system to
other architectures, networks, and selection criteria than
those described in FIGS. 2-4.

Generating coverage assessment for one of the wireless
access networks using results of the measurements collected
at one of the other, cooperating, wireless access networks
allows obtaining a more accurate and complete coverage
assessment, relative to the prior art approaches. In addition, in
contrast to the current coverage estimation methods, the pro-
posed approach is able to account for the fact that a given
wireless operator may operate multiple wireless access net-
works with non-identical coverage area (for example, one
wireless access network may have an extensive, possibly
near-complete, coverage area, while another wireless access
network has a more limited, possibly discontinuous, coverage
area).

Based on the generated coverage assessment, the coverage
estimator 8 may further be configured to suggest geographi-
cal areas as candidates for coverage improvement. One or
more of thus suggested geographical areas may be selected as
an input to a separate planning procedure. The coverage esti-
mator 8 may even further be configured to indicate whether,
e.g. based on an established rule-of-thumb, the suggested area
for improvement is sufficiently close to an existing base sta-
tion location to be served from there, or that a new base station
location needs to be found and, possibly in addition, in which
area such a base station location preferably could be found.
The coverage estimator 8 may be also configured to compare
the current coverage assessment with a previously generated
coverage assessment to determine whether the coverage opti-
mization actions in the past have led to a coverage improve-
ment, identify where the coverage improvement is most pro-
nounced, and identify the remaining areas where further
coverage improvement is still needed. The system and
method for coverage assessment as described here can also be
advantageously used to measure interfering signals, e.g. those
generated by the second wireless access network. The mea-
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sured interference values may be taken into account for the
coverage assessment or be valued as such and taken into
account as input to a planning procedure.

One embodiment of the invention may be implemented as
a program product for use with a computer system. The pro-
gram(s) of the program product define functions of the
embodiments (including the methods described herein) and
can be contained on a variety of computer-readable storage
media. [llustrative computer-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 semicon-
ductor memory) on which information is permanently 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 alterable
information is stored.

While the forgoing is directed to embodiments of the
present invention, other and further embodiments of the
invention may be devised without departing from the basic
scope thereof. Therefore, the scope of the present invention is
determined by the claims that follow.

The invention claimed is:

1. An automatic coverage assessment system configured
for generating a coverage assessment for a second wireless
access network of a telecommunications infrastructure com-
prising a first wireless access network and the second wireless
access network, the first and second wireless access networks
capable of providing services to a plurality of terminals, the
system comprising:

an information collector; and

a coverage estimator,

wherein the information collector is configured to:

(1) select one or more terminals from at least part of the
plurality of the terminals, the at least part of the plu-
rality of the terminals capable of communicating with
both the first wireless access network and the second
wireless access network,

(ii) instruct the selected one or more terminals to mea-
sure signals from the second wireless access network,

(iii) obtain measurement information indicative of the
signals measured from the second wireless access
network by the selected one or more terminals, and

(iv) provide the measurement information to the cover-
age estimator, and wherein the coverage estimator is
configured to:

(1) obtain the measurement information from the infor-
mation collector, and

(i1) based on the obtained measurement information,
generate the coverage assessment for the second wire-
less access network of the telecommunications infra-
structure.

2. The automatic coverage assessment system of claim 1,
wherein the system further comprises a trigger configured for
triggering the information collector to select the one or more
terminals.

3. The automatic coverage assessment system of claim 1,
wherein the information collector is further configured to
obtain location information for at least one of the at least part
of'the plurality of terminals prior to selecting the one or more
terminals.

4. The automatic coverage assessment system of claim 3,
wherein the information collector is further configured to
associate the location information with at least one of the
selected one or more terminals and provide the location infor-
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mation associated with the at least one of the selected one or
more terminals to the coverage estimator.

5. The automatic coverage assessment system of claim 1,
wherein the information collector is further configured to
provide location information valid upon obtaining the mea-
surement information for at least one of the selected one or
more terminals.

6. An automatic coverage assessment method for generat-
ing a coverage assessment for a second wireless access net-
work of a telecommunications infrastructure comprising a
first wireless access network and the second wireless access
network, the first and second wireless access networks
capable of providing services to a plurality of terminals, the
method comprising:

(1) collecting, at an information collector, information from

terminals by:

selecting one or more terminals from at least part of the
plurality of the terminals, the at least part of the plu-
rality of the terminals capable of communicating with
both the first wireless access network and the second
wireless access network,

instructing the selected one or more terminals to mea-
sure signals from the second wireless access network,

obtaining measurement information indicative of the
signals measured from the second wireless access
network by the selected one or more terminals, and

providing the measurement information to a coverage
estimator; and

(i) generating, at the coverage estimator, the coverage

assessment for the second wireless access network by:

obtaining the measurement information from the infor-
mation collector, and

based on the obtained measurement information, gener-
ating the coverage assessment for the second wireless
access network of the telecommunications infrastruc-
ture.

7. The automatic coverage assessment method of claim 6,
further comprising the step of triggering the information col-
lector to select the one or more terminals.

8. The automatic coverage assessment method of claim 6,
further comprising the step of obtaining location information
for at least one of the at least part of the plurality of terminals
prior to selecting the one or more terminals.

9. The automatic coverage assessment method of claim 8,
further comprising the step of providing the location infor-
mation valid upon obtaining the measurement information
for at least one of the selected one or more terminals.

10. The automatic coverage assessment method of claim 8,
further comprising:

associating the location information with at least one of the

selected one or more terminals, and

forwarding the location information associated with the at

least one of the selected one or more terminals to the
coverage estimator.

11. A mobile user terminal configured for use in the method
of claim 6, the terminal comprising:

means for measuring signals from the second wireless

access network; and

means for providing the measurement information to at

least one of the information collector and the coverage
estimator based on the measured signals.

12. A computer program comprising software code por-
tions configured for, when executed by a processor, perform-
ing one or more steps of the method of claim 6.

13. A network node for use in a telecommunications infra-
structure comprising a first wireless access network and a
second wireless access network, the first and second wireless

Samsung Ex. 1002, Page 352 of 356



US 8,626,175 B2

13

access networks capable of providing services to a plurality of
terminals, the node comprising:
means for selecting one or more terminals from at least part
of the plurality of the terminals, the at least part of the
plurality of the terminals capable of communicating
with both the first wireless access network and the sec-
ond wireless access network;
means for instructing the selected one or more terminals to
measure signals from the second wireless access net-
work,
means for obtaining measurement information indicative
of'the signals measured from the second wireless access
network by the selected one or more terminals; and
means for providing the measurement information to a
coverage estimator,
wherein the coverage estimator is configured to generate
the coverage assessment for the second wireless access
network of the telecommunications infrastructure based
on the measurement information provided by the net-
work node.
14. The network node of claim 13, wherein the coverage
estimator is included within the network node.
15. A network node for use in a telecommunications infra-
structure comprising a first wireless access network and a

15
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second wireless access network, the first and second wireless
access networks capable of providing services to a plurality of
terminals, the node comprising:
means for obtaining measurement information from an
information collector; and
means for generating the coverage assessment for the sec-
ond wireless access network of the telecommunications
infrastructure based on the obtained measurement infor-
mation,
wherein the information collector is configured to:

(1) select one or more terminals from at least part of the
plurality of the terminals, the at least part of the plu-
rality of the terminals capable of communicating with
both the first wireless access network and the second
wireless access network,

(ii) instruct the selected one or more terminals to mea-
sure signals from the second wireless access network,

(iii) obtain measurement information indicative of the
signals measured from the second wireless access
network by the selected one or more terminals, and

(iv) provide the measurement information to the net-
work node.
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