UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/538,182 02/22/2022 11259338 4965.1056-001 3145
21005 7590 02/02/2022
HAMILTON, BROOK, SMITH & REYNOLDS, P.C.
530 VIRGINIA ROAD
P.O. BOX 9133

CONCORD, MA 01742-9133

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 216 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Rudolf Strijkers, Zurich, SWITZERLAND;
Shuang Zhang, Delft, NETHERLANDS;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

KONINKLITKE KPN N.V., The Hague, NETHERLANDS;
Nederlandse Organisatie Voor Toegepast-Natuurwetenschappelijk Onderzoek TNO, s-Gravenhage, NETHERL ANDS;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

21005 7590 10/28/2021 Certificate of Mailing or Transmission
HAMILTON. BROOK. SMITH & REYNOLDS. P.C I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ ’ A States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop address above, or being transmitted to
530 VIRGINIA ROAD ddressed to the Mail Stop ISSUE FEE address ab bei itted
P.O. BOX 9133 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
CONCORD, MA 01742-9133 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/538,182 06/20/2017 Rudolf Strijkers 4965.1056-001 3145
TITLE OF INVENTION: HANDLING OF CONNECTION SETUP REQUESTS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/28/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MA, BASIL 2415 370-328000
(lj.F(ljihélmSggS())f correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list Hamilton, BI'OOk, Smith

(1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, IMML

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

- e N . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
KONINKLIJKE KPN N.V. ROTTERDAM, NETHERLANDS
NEDERLANDSE ORGANISATIE VOOR TOEGEPAST-NATUURWETENSCHAPPELIJK ONDERZOEK TNO 'S-GRAVENHAGE, NETHERLANDS

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual &l Corporation or other private group entity (] Government

4a. Fees submitted: Xissue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(X Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)
[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 08-0380

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signare /1iMothy J. Meagher, Reg. No. 39302/ Date  1/10/2022

Typed or printed name TlmOthY ]. Meagher Registration No. 39,302
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Electronic Patent Application Fee Transmittal

Application Number: 15538182

Filing Date: 20-Jun-2017

Title of Invention: HANDLING OF CONNECTION SETUP REQUESTS
First Named Inventor/Applicant Name: Rudolf Strijkers

Filer: Timothy J. Meagher/Jennifer Torpey
Attorney Docket Number: 4965.1056-001

Filed as Large Entity

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

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1200 1200
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200

ERICSSON EXHIBIT 1002, Page 4



Electronic Acknowledgement Receipt

EFS ID: 44707325
Application Number: 15538182
International Application Number:
Confirmation Number: 3145

Title of Invention:

HANDLING OF CONNECTION SETUP REQUESTS

First Named Inventor/Applicant Name:

Rudolf Strijkers

Customer Number:

21005

Filer:

Timothy J. Meagher/Jennifer Torpey

Filer Authorized By:

Timothy J. Meagher

Attorney Docket Number: 4965.1056-001
Receipt Date: 10-JAN-2022
Filing Date: 20-JUN-2017
Time Stamp: 17:05:25

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E202210H05403621

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.)
136139
1 Issue Fee Payment (PTO-85B) 49651056001P_DIFF_Transm|ttaI. no 1
846d16a5601f249ff23d8bc4d203adb9fdbH
7fc0
Warnings:
Information:
38299
2 Fee Worksheet (SB06) fee-info.pdf no 2
d4ca6ddfooff7702acf373e06e358482b73cd
Warnings:
Information:
Total Files Size (in bytes): 174438

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.

ERICSSON EXHIBIT 1002, Page 6



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
21005 7590 10/28/2021
HAMILTON, BROOK, SMITH & REYNOLDS, P.C. MA, BASIL
530 VIRGINIA ROAD
P.O. BOX 9133 | ART UNIT PAPER NUMBER |
CONCORD, MA (01742-9133 2415
DATE MAILED: 10/28/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/538,182 06/20/2017 Rudolf Strijkers 4965.1056-001 3145

TITLE OF INVENTION: HANDLING OF CONNECTION SETUP REQUESTS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/28/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

21005 7590 10/28/2021 Certificate of Mailing or Transmission
HAMILTON. BROOK. SMITH & REYNOLDS. P.C I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ ’ A States Postal Service with sufficient postage for first class mail in an envelope
530 VIRGINIA ROAD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
P.O. BOX 9133 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
CONCORD, MA 01742-9133 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/538,182 06/20/2017 Rudolf Strijkers 4965.1056-001 3145
TITLE OF INVENTION: HANDLING OF CONNECTION SETUP REQUESTS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/28/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MA, BASIL 2415 370-328000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/538,182 06/20/2017 Rudolf Strijkers 4965.1056-001 3145
21005 7590 10/28/2021 | EXAMINER |
HAMILTON, BROOK, SMITH & REYNOLDS, P.C. MA, BASIL
530 VIRGINIA ROAD
PO BOX 9133 | ART UNIT PAPER NUMBER |
CONCORD, MA 01742-9133 2415

DATE MAILED: 10/28/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. 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.

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.

2. 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.

3. 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.

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

5. 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.

6. 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)).

7. Arecord 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.

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

9. A record from this system of records may be disclosed, as a routine use, tﬁ%@ﬁgﬁﬂgggﬂglﬁjﬁagﬁage 10

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Application No. Applicant(s)
; . 15/538,182 Strijkers et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
Basil Ma 2415 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to IDS filing of 9/2/2021.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are claims 1-10 12-15 renumbered as 1-14 of 8/13/2021 . As a result of the allowed claim(s), you may be
eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding
application. For more information, please see http://www._uspto.gov/patents/init_events/pph/index_jsp or send an inquiry to

PPHfeedback@uspto.gov.
4 M Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MIAIl by (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.[] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.[J Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.} Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [0 Other .

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/B.M./ /[JEFFREY M RUTKOWSKI/
Examiner, Art Unit 2415 Supervisory Patent Examiner, Art Unit 2415

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210925
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Art Unit: 2415

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION
Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after allowance or after an Office
action under Ex Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since
this application is eligible for continued examination under 37 CFR 1.114, and the fee
set forth in 37 CFR 1.17(e) has been timely paid, prosecution in this application has
been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 09/02/2021
has been entered.

Applicant has submitted IDS of 9/02/2021 for review.

EXAMINER’S AMENDMENT (from previous NOA 8/13/2021)
An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in an interview with

attorney Tim Meagher on 7/21/2021.
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Application/Control Number: 15/538,182 Page 3
Art Unit: 2415

The application has been amended as follows:

1. (Currently Amended) A method for assisting in handling of connection setup requests in
a telecommunications network, the method comprising:

intercepting, by a node, a connection setup request from a user equipment (UE) to
a control node of a radio access network (RAN) part of the telecommunications network;

identifying, by the node, from the connection setup request, a service for which
the connection setup is requested;

determining, by the node, that the identified service is not an emergency service;

determining, by the node, whether the connection setup request is to be fulfilled
based at least on information comprising available resources in the a network access point
(NAP) serving the UE that are not reserved for premium services, a determination being a
positive determination if, at the NAP serving the UE, there is sufficient unused resource
capacity that is not reserved for the connection setup requests for the one or more
premium services; and

passing, by the node, the connection setup request for further processing within

the telecommunications network only upon positive determination.

9. (Currently Amended) A computer program product, stored on a computer-readable non-transitory
storage medium, comprising software code portions configured for, when

executed in a computer, carrying out a method steps-aceerdirg-te-elaim-t comprising:

intercepting, by a node, a connection setup request from a user equipment (UE) to
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Art Unit: 2415

a control node of a radio access network (RAN) part of the telecommunications network;

identifying, by the node, from the connection setup request, a service for which

the connection setup is requested:;

determining, by the node, that the identified service is not an emergency service;

determining, by the node, whether the connection setup request is to be fulfilled

based at least on information comprising available resources in a network access point

(NAP) serving the UE that are not reserved for premium services, a determination being a

positive determination if, at the NAP serving the UE, there is sufficient unused resource

capacity that is not reserved for the connection setup requests for the one or more

premium services; and

passing, by the node, the connection setup request for further processing within

the telecommunications network only upon positive determination.

10. (Currently Amended) A data structure stored in a non-transitory computer-readable storage medium

of a node, the data structure comprising at least:

an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more premium services;

an indication of an amount of resources currently used by the NAP for the one or
more premium services; and

an indication of an amount of resources currently used by the NAP for services
that do not belong to the one or more premium services;

the data structure, used by the node, to determine whether the connection setup requests are

to be fulfilled based at least on information comprising available resources in the NAP serving the UE

that are not reserved for premium services, a determination being a positive determination if, at the

NAP serving the UE, there is sufficient unused resource capacity that is not reserved for the connection

setup requests for the one or more premium services: and
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passing, by the node, the connection setup request for further processing within

the telecommunications network only upon positive determination.

11. (Canceled)

Reasons for Allowance

The following is an examiner’s statement of reasons for allowance:

From NOA of 8/13/2021, the Instant Invention is directed towards supporting
premium services in a wireless telecommunication network by blocking non-premium
traffic and giving preference to premium traffic depending on available capacity. The
cited prior art discloses access class barring which is used to give priority to a particular

class of traffic, however, the instant claims distinguishes.

IDS of 9/02/2021 has been considered. The allowed claims of 8/13/2021

distinguishes from the references cited in the IDS.

Allowable Subject Matter
Claims 1-10 and 12-15 renumbered as claims 1-14 from the Notice of
Allowance of 8/13/2021 are allowed.
Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably
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accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Basil Ma whose telephone number is (408)918-7571.
The examiner can normally be reached on Monday-Thursday 8AM-6PM PST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jeffery Rutkowski can be reached on (571) 270-1215. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

If you would like assistance from a USPTO Customer Service Representative or access
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to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/B.M./
Examiner, Art Unit 2415

/JEFFREY M RUTKOWSKI/
Supervisory Patent Examiner, Art Unit 2415
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Resource reservation in multiple accesses

TECHNICAL FIELD

The present invention relates to a method for enabling resource allocation for a
service data flow between a User Equipment and a Gateway in a multiple access
environment. It also relates to a resource reservation device, a policy control node

and a system adapted for the same purpose.

BACKGROUND

It has become more and more common that a terminal (UE/MS) can get access via a
number of different access technologies. For example, mobile phones often come
equipped with both cellular and WLAN (Wireless LAN) access capabilities. Laptops
often have Ethernet, WLAN and sometimes also cellular access capabilities.
Typically these different interfaces are used one at a time. And more importantly, a

given service or a given IP session is only using one access at a time.

Currently, 3GPP EPS - Evolved Packet System (also known as 3GPP SAE -
System Architecture Evolution) defines solutions for how session continuity can be
achieved when a UE moves between different accesses. This can e.g. mean that a
service that is running over a cellular access is moved to run over a WLAN access
instead. But also with this solution, the UE is only using one access at a time and
during an access change, the whole IP session and all running services within that IP
session is moved from source access to target access. Simultaneous use of multiple
accesses (a.k.a. multihoming) is not supported, except for very short times during a

handover between two accesses.

There is work ongoing in IETF (Internet Engineering Task Force), and related work is
started up in 3GPP, for defining mobility solutions in multihoming scenarios. As part
of this work the concept of "flow mobility" is investigated, i.e. only a subset of the IP
flows for a given IP session is moved from one access to another. For example, it
could be that only the video component of a multimedia call is moved from a cellular
access to WLAN, while the IP flows related to the voice component of the same call

stays in the cellular access.

Policy and Charging Control (PCC) architecture was introduced in 3GPP Rel-7 and

has been further evolved in 3GPP Rel-8, see figure 1. It provides operators with
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advanced tools for service-aware QoS (Quality of Service) and charging control. A
PCEF (Policy and Charging Enforcement Function) is encompassed in a GW
(Gateway), i.e. GGSN (Gateway GPRS Support Node) for GPRS (General Packet
Radio Service) based core network and a PDN-GW (Packet Data Network Gateway)
for EPC (Evolved Packet Core) based core network. When GTP (GPRS Transfer
Protocol) is used to connect to the PCEF, the PCEF has bearer binding and QoS

reservation capabilities. This architecture variant is referred to as on-path PCC.

The amendments in Rel-8 include support for Mobile IP based protocols in the EPC.
When mobile IP is used between the GW and the Serving GW (for 3GPP based
access) or in the Access GW (for non-3GPP based access), the PCC architecture
must also rely on a BBERF (Bearer Binding and Event Reporting Function) for bearer
binding and event reporting. The BBERF is encompassed in the Serving GW for
3GPP based access and in the Access GW for non-3GPP based access. This
architecture variant is referred to as off-path PCC. In the off-path architecture the
PCEF do not have the capabilities to reserve resources or to do bearer binding. A
PCRF (Policy and Charging Rules Function) authorize the use of a service by
installing and removing PCC rules into the PCEF and QoS rules into the BBERF (if
applicable).

Figure 1 also shows a SGSN (Serving GPRS Support Node and an MME (Mobility
Management Entity). It also shows a number of reference points (Sp, Rx, Gxc, S5,
Gxa, S2a, Gz, Gy, Gx, SGi) for the communication between the nodes. These nodes
and reference points and part of 3GPP or non-3GPP and will not be described more

in detail in this patent application.

A PCC or QoS rule defines a set of filters used to classify packets to a service data
flow and an associated resource, i.e. a QoS class and a bitrate. For on-path PCC,
the installation or removal of a PCC rule in the PCEF may trigger a resource request
in the applicable access. For off-path PCC, the installation or removal of a QoS rule
in the BBERF may trigger a resource request in the applicable access. PCC rules are
installed and removed in the PCEF also in the case of off-path PCC however for this
case they can not trigger a resource request in the access but they are only used for

access control and charging.
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Some services e.g. telephony or audio/video streaming require resources to be
reserved in the target access in order to be able to provide a good enough quality of
service level to the end user(s). The functionality to admit or deny the addition of any
such service in the network is based on current network load. Admission control
takes place at various points in the network at session setup and during handovers.
For the case when dynamic PCC is deployed it is the installation of PCC or QoS
rules (if applicable) with a GBR-component in the PCEF or BBERF (if applicable) that
triggers this reservation of resources in the network. If the reservation of resources
fails (not enough capacity in the system at some level) then the PCEF or BBERF will
report this back to the PCRF and the associated service will not be admitted (for new

service requests) or discontinued (handover).

Many operators today already have parallel cellular access technologies deployed
such as GSM and UMTS. One lesson learned from the 1G to 2G and 2G to 3G
migration is that customers are often reluctant to using the new access since
coverage and capacity is not good enough in the new networks. As a consequence
operators are forced to rollout their networks in a very aggressively pace in order to
prevent an unacceptable call blocking rate in the new access. This is of course very
expensive to the operators and even worse it creates a threshold for when a new
access network may be commercially launched. A serious consequence of this is that

it delays the time before the network will start to generate revenue for the operator.

SUMMARY
The object of the present invention is therefore to reduce the call blocking rate in new

networks rolled out.

The object of the present invention is solved by means of a method for enabling
resource allocation for a service data flow between a User Equipment and a Gateway

in a multiple access environment. The method comprises the steps of:

- A resource reservation device receives reservation instructions from a policy
control node. The reservation instructions require dedicated access resources to

be reserved for the service data flow.

- The resource reservation device reports the result of the resource reservation

required by the reservation instructions to the policy control node.
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What particularly characterize the method are the steps of:

- The resource reservation device requests reservation of the resources required

by the reservation instructions in a plurality of accesses.

- The resource reservation device reports the selected single access that enables
the requested resources to the policy control node. This is reported when the

access is selected.

The object of the present invention is also solved by means of a resource reservation
device. The resource reservation device is adapted to enable resource allocation for
a service data flow between a User Equipment and a Gateway in a multiple access
environment. The resource reservation device is further adapted to receive
reservation instructions from a policy control node (see below). The reservation
instructions require dedicated access resources to be reserved for the service data
flow. The resource reservation device is moreover adapted to report the result of the
resource reservation required by the reservation instructions to the policy control

node.

What particularly characterize the resource reservation device is that it is further
adapted to request reservation of the resources required by the reservation
instructions in a plurality of accesses. It is also adapted to report the selected single
access that enables the requested resources to the policy control node. This is

reported when the access is selected.

The object of the present invention is also solved by means of a policy control node.
The policy control node is adapted to enable resource allocation for a service data
flow between a User Equipment and a Gateway in a multiple access environment.
The policy control node is further adapted to send reservation instructions to a
resource reservation device (see above)..The reservation instructions require
dedicated access resources to be reserved for the service data flow. The policy
control node is moreover adapted to receive a report from the resource reservation
device regarding the result of the resource reservation required by the reservation

instructions.
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What particularly characterize the policy control node is that it is further adapted to
receive a report from the resource reservation device. The report is received when
the access is selected and regards the selected single access that enables the

requested resources.

The object of the present invention is finally solved by means of a system. The
system is adapted to enable resource allocation for a service data flow between a
User Equipment and a Gateway in a multiple access environment. A resource
reservation device in the system is adapted to being adapted to receive reservation
instructions from a policy control node in the system. The reservation instructions
require dedicated access resources to be reserved for the service data flow. The
resource reservation device is moreover adapted to report the result of the resource

reservation required by the reservation instructions to the policy control node.

What particularly characterize the system is that the resource reservation device is
further adapted to request reservation of the resources required by the reservation
instructions in a plurality of accesses. The resource reservation device is also
adapted to report the selected single access that enables the requested resources to

the policy control node. This is reported when the access is selected.

The main advantage with the present invention is that, since resource reservation is
attempted in multiple accesses before a failure is reported back to the PCRF, no calls
will be lost during high load situations unless all available accesses are congested.
As a result call blocking probability will decrease and the aggregated utilization of all

access types of an operator will increase.

New networks with less capacity initially can be implemented without the risk of users
being blocked due to the initial limited capacity of the new access. If a call is not
admitted in the new access, then legacy access types will be used for the call. The
requirement is however that a more mature legacy networks exist in parallel that are

able to handle the excess voice and video traffic.

Additional advantages are achieved by implementing one or several of the features

of the dependent claims not mentioned above. This will be further explained below.

BRIEF DESCRIPTION OF THE DRAWINGS
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The invention will be described in greater detail in the following, with reference to the

embodiments that are shown in the attached drawings, in which:

Figure 1
Figure 2
Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

illustrates 3GPP Release 8 PCC non-roaming architecture for EPS.
illustrates the known solution for resource allocation.
illustrates the method according to the present invention.

illustrates a first alternative of sequential reservation of resources

according to the present invention.

illustrates a second alternative of sequential reservation of resources

according to the present invention.

illustrates a first alternative of parallel reservation of resources according

to the present invention.

illustrates a third alternative of sequential reservation of resources

according to the present invention.

illustrates a fourth alternative of sequential reservation of resources

according to the present invention.

illustrates a second alternative of parallel reservation of resources

according to the present invention.

DETAILED DESCRIPTION

The present invention relates to a method for enabling resource allocation for a

service data flow between a User Equipment and a Gateway in a multiple access

environment. It also relates to a resource reservation device, a policy control node

and a system adapted for the same purpose. A person skilled in the art would realize

that a resource reservation device, a policy control node and a system adapted to

perform said method described below are also disclosed in the following. The service

data flow relates to data traffic for a particular service in the User Equipment.
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Figure 2 illustrates an existing procedure for allocation of resources when only a
single access network at a time is considered. The resources are allocated in a

scenario when on-path PCC is used:

1. A policy control node provides new or updated reservation instructions to the
resource reservation device for a certain Service Data Flow. The reservation
instructions require dedicated resources to be reserved in the access network 11
(Access A). Although multiple allowed accesses 11,12 may exist in parallel
(illustrated by Access B in the figure) the UE/MS can only be active in one single

access system at a time.

2. The resource reservation device requests reservation of the required resources in

the access 11 where the UE/MS is currently active (access A).

3. In case resources are available then they are reserved in the access 11 (Access

A). A User Equipment 14 (UE/MS) is a part in the reservation.

4. The result of the reservation request is communicated back to the resource

reservation device 10.

5. The result of the resource reservation is reported back to the policy control node
13. In case the required resources could not be reserved then the associated service

may not be admitted.

In the following, the inventive method enabling resource allocation for a service data
flow between a User Equipment and a Gateway in a multiple access environment will
be described. The method is intended to solve the problem that calls are lost during
busy hour in a new network of low capacity since only a single access network is
used for resource allocation. This is for instance a problem in the example shown in

figure 2.

The accesses are in the following for instance (see figure 1) GERAN (GSM Radio
Access Network), UTRAN (UMTS Terrestial Radio Access Network), E-UTRAN
(Evolved UTRAN) or non-3GPP accesses, see figure 1. A person skilled in the art
would realize that other types of accesses are also embraced within the term

"access".
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In the present invention the following method steps are performed, see figure 3:

1. A resource reservation device 10 receives 15 reservation instructions from a policy
control node 13. The reservation instructions require dedicated access resources to

be reserved for the service data flow.

2. The resource reservation device 10 reports 16 the result of the resource

reservation required by the reservation instructions to the policy control node 13.

3. The resource reservation device requests 17 reservation of the resources required

by the reservation instructions in a plurality of accesses.

4. The resource reservation device 10 reports 18 the selected single access that
enables the requested resources to the policy control node 13 when the access is

selected.

The present invention does not require that the steps 1 - 4 are performed in
consecutive order. Steps 1 and 2 are part of commonly known and used procedures
(see figure 2) while steps 3 and 4 are further steps performed by the resource
reservation device 10 to reserve resources. These are performed when it has

received the reservation instructions.

The resource reservation device is in the following exemplified by a PCEF 10 or a
BBERF 19 (Bearer Binding and Event Reporting Function). The policy control node is
in the following exemplified by a PCRF 13 (Policy and Charging Rules Function). The
reservation instructions are in the following exemplified by PCC (Policy and Charging
Control) rules or QoS (Quality of Service) rules. The rules comprise a set of
information enabling the detection of a service data flow and providing parameters for
policy control and/or charging control. Further definition of PCC rules and QoS rules
can be found in 3GPP.

The PCEF (Policy and Charging Enforcement Function) is encompassed in a GW
(Gateway). For instance a GGSN (Gateway GPRS Support Node) for GPRS
(General Packet Radio Service) based core network or a PDN-GW (Packet Data
Network Gateway) for EPC (Evolved Packet Core) based core network. This

architecture variant is referred to as on-path PCC. The BBERF is encompassed in a
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Serving GW for 3GPP based access and in an Access GW for non-3GPP based

access. This architecture variant is referred to as off-path PCC. See figure 1.

The PCC or QoS rule received in the present invention comprises information from
which access or accesses the PCEF or BBERF should request reservation of
resources. With MAPIM (Multi Access PDN connectivity and IP flow Mobility) multiple
access types may be available that could potentially be used to carry services that
requires dedicated resources. If a certain service is allowed to be provided over
multiple access types, then the PCRF could e.g. indicate this in the rules as a list of

allowed access types.

Firstly, with reference to figures 4 - 6, examples of resource reservation in on-path
PCC will be illustrated. For on-path PCC, the PCEF reserves resources for the
service. Moreover, PCC rules are used in on-path. Secondly, with reference to
figures 7 - 9, examples of resource reservation in off-path PCC will be illustrated. For
off-path PCC, the BBERF reserves resources for the service. Moreover, QoS rules

are used in off-path.

As will be shown in the examples, resource reservation could both in on-path and off-
path be done in two different ways. In a sequential resource reservation, the PCEF
10 requests reservation of resources required in the plurality of accesses in
sequential order. In a parallel resource reservation, the PCEF requests reservation of

resources required in the plurality of accesses in parallel.

As will also be shown in the examples, , the PCG rule may both for sequential and
parallel reservation allow for requesting reservation of resources in a plurality of
accesses. For sequential reservation, the rule may as an alternative allow for
requesting reservation of resource in only one (a first) access. This will be described

further in the following.

As will be shown in the examples, when the PCC rule in sequential reservation
allows for requesting reservation of resources in a plurality of accesses, the request
of resource reservation may be performed in priority order. When the rule instead
allows for requesting reservation of resources in only one access, the PCEF may
requests reservation of resources required in a first access. It then continues to

request reservation of resources required in one following access after having
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received a new rule allowing access to said following access. The PCRF then may

select the following access in priority order.

When the PCC rule allows for reservation in a plurality of accesses, the PCEF 10 first
attempts to reserve recourses for the service in the access with the highest priority. If
this would fail then the access type with the second highest priority would be
attempted and so on. When a successful resource allocation has been done, the
PCEF reports the access type result for the PCC rule back to the PCRF 13.
Sequential reservation would e.g. be suitable at service setup when somewhat longer

delays are acceptable.

Parallel resource reservation may be used when e.g. service setup times do not
allow for sequential resource reservations. Then an attempt to reserve resources in
multiple accesses for the same service at the same time could be attempted. In
parallel resource reservation, when resources are available in a plurality of accesses,
the procedure may be that the single access is selected from the available resources
in priority order. This will be shown in the examples relating to parallel reservation.
The PCEF 10 will select one access, where the reservation was successful (based
e.g. on priority or some other criteria), release the resources in the other access that

were not selected and then report the selected access to the PCRF.

Figures 4 - 6 illustrates examples of sequential and parallel resource reservation in
an on-path PCC. For on-path PCC, the PCEF reserves resources for the service.
Moreover, PCGC rules are used in on-path. In the examples, the UE 14 is assumed to
have access to the same APN (Access Point Name) using two different access
types, Access A 11 and Access B 12. Both may be used to carry a certain service
that requires dedicated resources. A person skilled in the art would realize that the
present invention embraces also when the UE has access using more than 2

different access types.

Figure 4 illustrate an example of sequential reservation. In this example, a PCC rule
is installed in the PCEF 10 that is valid for more than one access. In this example,

the following steps are performed:

1. The PCRF 13 provides a new or updated PCC rule to the PCEF 10 for a certain

Service Data Flow. The PCC rule requires dedicated resources to be reserved in the
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access network. The service is further on allowed for both access type A 11 and

access type B 12, but access type A is preferred.
2. The PCEF requests reservation of the required resources in access A.
3. In case resources are available then they are reserved in the access.

4. The result of the reservation request is communicated back to the PCEF. [f this is
successful then step 5 to 7 are skipped and access type A is reported back to the
PCRF in step 8.

5. If the reservation in access A is not successful then the PCEF continues to request

resources in access B.
6. In case resources are available then they are reserved in the access.
7. The result of the reservation request is communicated back to the PCEF.

If this is successful then the access type B is reported back to the PCRF in step 8. If

this is not successful then the PCEF reports a failure to the PCRF in step 8.

8. The PCEF reports the outcome of the resource reservation for the PCC rule
installed in step 1. Based on this information the PCRF may initiate further action

(e.g. change the charging-key/Rating Group).

Figure 5 illustrate another example of sequential reservation. In this example, a PCC
rule is installed in the PCEF 10 that is valid only for one access. If the resource
reservation fails, the PCRF 13 installs the same PCC rule for another access. Thus
this alternative demands less from the PCEF (and more from the PCRF) compared to

the example according to figure 4. In this example, the following steps are performed:

1. The PCRF 13 provides a new or updated PCC rule to the PCEF 10 for a certain
Service Data Flow. The PCC rule requires dedicated resources to be reserved in the
access network. The service is further on allowed for both access type A 11 and

access type B 12, but access type A is preferred.
2. The PCEF initiated requests reservation of the required resources in access A.

3. In case resources are available then they are reserved in the access.
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4. The result of the reservation request is communicated back to the PCEF.

5. The result of the resource reservation is reported back to the PCRF. If the result

was successful then the use case terminates here.

6. If the reservation in access A was not successful then the PCRF provides new or
updated PCC rules for the same Service Data Flow as in step 1 but this time access

type B is allowed in the PCC rule.

7. The PCEF now requests resources in access B.

8. In case resources are available then they are reserved in the access.

9. The result of the reservation request is communicated back to the PCEF.

10. The PCEF reports the outcome of the resource reservation for the PCC rule

installed in step 6.

Figure 6 illustrate an example of parallel reservation. A PCC rule is installed in the

PCEF 10 that is valid for more than one access. The following steps are performed:

1. The PCRF 13 provides a new or updated PCC rule to the PCEF 10 for a certain
Service Data Flow. The PCC rule requires dedicated resources to be reserved in the
access network. The service is further on allowed for both access type A 11 and

access type B 12, but access type A is preferred.

2a and 2b. The PCEF requests reservation of the required resources in access A and
B at the same time. NOTE: The PCEF provides traffic mapping information for each
access type. The filters included may be the same for each access; however they are

separated by priority in order to avoid conflicting traffic mapping in the UE/MS.

3a and 3b. The resources in respective access are either allocated, pre-allocated or

investigated.
4a and 4b. The result of the reservation request is communicated back to the PCEF

5a and 5b. A decision is then taken in PCEF which access to use, A or B. The
resource request is finalized. This may include a) committing a pre-allocated

resource, b) allocating a resource in an access where an investigation gave a
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positive result, ¢) requesting a rollback/release of any pre-allocated or allocated
resources in the access decided not to be used. The PCEF may update the traffic
mapping information in the selected access (i.e. access A or access B) if this is

required.

6a and 6b. The different decisions provided by the PCEF are enforced by access A

and access B.
7a and 7b. The result of the reservation request is communicated back to the PCEF.

8. The PCEF reports the outcome of the resource reservation for the PCC rule
installed in step 1. If resources could be reserved the PCEF will report the selected
access type to the PCRF. If resources could not be installed in access A or in access
B then the PCEF reports a failure to the PCRF. Based on this information the PCRF

may initiate further action (e.g. change the charging-key/Rating Group).

Figures 7 - 9 illustrates examples of sequential and parallel resource reservation in
an off-path PCC. For off-path PCC, the BBERF reserves resources for the service.
Moreover, QoS rules are used in off-path. The examples in many ways are similar
with the examples according to figure 4 - 6. However, new final steps are introduced

since the BBERF can not install applicable PCC rules.

Also in these examples, the UE 14 is assumed to have access to the same APN
(Access Point Name) using two different access types, Access A 11 and Access B
12. Both may be used to carry a certain service that requires dedicated resources. A
person skilled in the art would realize that the present invention embraces also when

the UE has access using more than 2 different access types.

Figure 7 illustrate an example of sequential reservation. In this example, a QoS rule
is installed in the BBERF 10 that is valid for more than one access. In this example,

the following steps are performed:

1. The PCRF 13 provides a new or updated QoS rule to the BBERF 19 for a certain
Service Data Flow. The QoS rule requires dedicated resources to be reserved in the
access network. The service is further on allowed for both access type A 11 and

access type B 12, but access type A is preferred.
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2. The BBEREF initiated requests reservation of the required resources in access A.
3. In case resources are available then they are reserved in the access.

4. The result of the reservation request is communicated back to the BBERF. ff this is
successful then step 5 to 7 are skipped and access type A is reported back to the
PCRF in step 8.

5. If the reservation in access A is not successful then the BBERF continues to

request resources in access B.
6. In case resources are available then they are reserved in the access.

7. The result of the reservation request is communicated back to the BBERF. If this is
successful then the access type B is reported back to the PCRF in step 8. If this is

not successful then the BBERF reports a failure to the PCRF in step 8.

8. The BBERF reports the outcome of the resource reservation for the QoS rule

installed in step 1.

9. The PCRF installs an applicable PCC rule into the PCEF 10 according to the

standard.
10. The PCEF reports back the outcome of the installation procedure.

Figure 8 illustrate another example of sequential reservation. In this example, a QoS
rule is installed in the BBERF 19 that is valid only for one access. If the resource
reservation fails, the PCRF 13 installs the same QoS rule for another access. Note
that this QoS rule might be installed in different BBERFs for different accesses. Thus
this alternative demands less from the BBERF (and more from the PCRF) compared
to the example according to figure 7. In this example, the following steps are

performed:

1. The PCRF 13 provides a new or updated QoS rule to the BBERF 19 for a certain
Service Data Flow. The QoS rule requires dedicated resources to be reserved in the
access network. The service is further on allowed for both access type A 11 and

access type B 12, but access type A is preferred.
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2. The BBEREF initiated requests reservation of the required resources in access A.
3. In case resources are available then they are reserved in the access.
4. The result of the reservation request is communicated back to the BBERF.

5. The result of the resource reservation is reported back to the PCRF. If the result

was successful then the use continues in step 11

6. If the reservation in access A was not successful then the PCRF provides new or
updated QoS rules for the same Service Data Flow as in step 1 but this time access

type B is allowed in the QoS rule.

7. The BBERF now requests resources in access B. Note that it might be possible
that this is different BBERF than the one used to request resources in access A (this

is hot showed in the figure).
8. In case resources are available then they are reserved in the access.
9. The result of the reservation request is communicated back to the BBERF.

10. The BBERF reports the outcome of the resource reservation for the QoS rule

installed in step 6.

11. The PCRF installs an applicable PCC rule into the PCEF 10 according to the

standard.
12. The PCEF reports back the outcome of the installation procedure.

Figure 9 illustrate an example of parallel reservation. A QoS rule is installed in the

BBERF 19 that is valid for more than one access. The following steps are performed:

1. The PCRF 13 provides a new or updated QoS rule to the BBERF 19 for a certain
Service Data Flow. The QoS rule requires dedicated resources to be reserved in the
access network. The service is further on allowed for both access type A 11 and

access type B 12, but access type A is preferred.

2a and 2b. The BBERF requests reservation of the required resources in access A

and B at the same time. The BBERF provides traffic mapping information for each
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access type. The filters included may be the same for each access; however they are

separated by priority in order to avoid conflicting traffic mapping in the UE/MS.

3a and 3b. The resources in respective access are either allocated, pre-allocated or

investigated.

4a and 4b. The result of the reservation request is communicated back to the
BBERF.

5a and 5b. A decision is then taken in BBERF which access to use, A or B. The
resource request is finalized. This may include a) committing a pre-allocated
resource, b) allocating a resource in an access where an investigation gave a
positive result, ¢) requesting a rollback/release of any pre-allocated or allocated
resources in the access decided not to be used. The BBERF may update the traffic
mapping information in the selected access (i.e. access A or access B) if this is

required.

6a and 6b. The different decisions provided by the BBERF are enforced by access A

and access B.

7a and 7b. The result of the reservation request is communicated back to the
BBERF.

8. The BBERF reports the outcome of the resource reservation for the QoS rule
installed in step 1. If resources could be reserved the BBERF will report the selected
access type to the PCRF. If resources could not be installed in access A or in access
B then the BBERF reports a failure to the PCRF.

9. The PCRF installs an applicable PCC rule into the PCEF according to the

standard.
10. The PCRF reports back the outcome of the installation procedure.

The invention is not to be regarded as being limited to the examples shown in figures
4 - 9 and described above. A number of additional variants and modifications are
possible within the scope of the subsequent patent claims. For instance,

combinations of sequential and parallel resource requests could be considered. For
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instance, parallel reservations are performed for the 2 highest prioritized accesses
and if that fails then sequential reservation are performed of the next 2 etc. Moreover,
the presented invention is possible to use both at initial connection setup and in

mobility/handover situations.
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CLAIMS

1. A method for enabling resource allocation for a service data flow between a user
equipment (14) and a gateway in a muliiple access environment, the method

comprising the steps of:

a resource reservation device (10,1 9) receiving (15) reservation instructions from a
policy control node (13), the reservation instructions requiring dedicated access

resources to be reserved for the service data flow,

the resource reservation device (10,1 9) reporting (16) the result of the resource

reservation required by the reservation instructions to the policy control node (13),
characterized in the steps of:

the resource reservation device (10,19) requesting (17) reservation of the

resources required by the reservation instructions in a plurality of accesses (11,12),

the resource reservation device (10,1 9) reporting (18) the selected single access
(11,12) that enables the resources to the policy control node (13) when the access

(11,12) is selected.

2. A method according to claim 1 wherein the reservation instructions received
comprises information from which access or accesses (11,12) the resource

reservation device (10,1 9) should request reservation of resources.

3. A method according to any of the preceding claims wherein the reservation
instructions consist in a policy and charging control rule and where the resource

reservation device consists in a policy control and enforcement function (10).

4. A method according to any of the claim 1 - 2 wherein the reservation instructions
consist in a quality of service rule and where the resource reservation device consists

in a bearer binding and an event reporting function (19).

5. A method according to any of the preceding claims wherein the reservation

instructions allows for requesting reservation of resources in a plurality of accesses.
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6. A method according to claim 5 wherein the request of resource reservation is

performed in priority order.

7. A method according to any of the claims 5 - 6 wherein the resource reservation
device (10,1 9) requests reservation of resources required in the plurality of accesses

(11,12) in sequential order.

8. A method according to claim 5 wherein the resource reservation device (10,1 9)
requests reservation of resources required in the plurality of accesses (11,12) in

parallel.

9. A method according to claim 8 wherein if resources are available in a plurality of
accesses (11,12) the single access is selected from the available resources in priority
order.

10. A method according to any of the clams 1 - 4 wherein the reservation

instructions allow for requesting reservation of resource in only a first access (11,12).

11. A method according to claim 10 wherein the resource reservation device (10,1 9)
requests reservation of resources required in the first access (11,12) and continues
to request reservation of resources required in one following access (11,12) after
having received new reservation instructions allowing access to said following

access.

12. A method according to claim 11 wherein the following access (11,12) is selected

in priority order.

13. A resource reservation device (10,19) being adapted to enable resource
allocation for a service data flow between a user equipment (14) and a gateway in a
multiple access environment, the resource reservation device (10,19) further being

adapted to:

receive (15) reservation instructions from a policy control node (13), the
reservation instructions requiring dedicated access resources to be reserved for the

service data flow,
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report (16) the result of the resource reservation required by the reservation

instructions to the policy control node (13),
characterized in that the resource reservation device is further adapted to:

request (17) reservation of the resources required by the reservation instructions in

a plurality of accesses (11,12),

report (18) the selected single access (11,12) that enables the resources to the
policy control node (13) according to any of the claims 16 - 17 when the access

(11,12) is selected.

14. A resource reservation device (10,1 9) according to claim 13 wherein the resource

reservation device consists in a policy control and enforcement function (10).

15. A resource reservation device according to any of the claims 13 - 14 wherein the
resource reservation device consists in a bearer binding and an event reporting

function (19).

16. A policy control node (13) being adapted to enable resource allocation for a
service data flow between a user equipment (14) and a gateway in a multiple access

environment, the policy control node (13) further being adapted to:

send reservation instructions to a resource reservation device (10,19), the
reservation instructions requiring dedicated access resources to be reserved for the

service data flow,

receive a report from the resource reservation device regarding the result of the

resource reservation required by the reservation instructions,
characterized in that the policy control node (13) is further adapted to:

receive a report from the resource reservation device (10,1 9) according to any of
the claims 13 - 15 when the access (11,12) is selected regarding the selected single

access (11,12) that enables the resources.

17. A policy control node (13) according to claim 16 wherein the policy control node

consists in a policy and charging rules function (13).
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18. A system adapted to enable resource allocation for a service data flow between a
user equipment (14) and a gateway in a multiple access environment, a resource

reservation device (10,1 9) in the system being adapted to

receive (15) reservation instructions from a policy control node (13) according to
any of the claims 16 - 17, the reservation instructions requiring dedicated access

resources to be reserved for the service data flow,

report (16) the result of the resource reservation required by the reservation

instructions to the policy control node (13),

characterized in that the resource reservation device in the system further being

adapted to:

request (17) reservation of the resources required by the reservation instructions in
a plurality of accesses (11,12),

report (18) the selected single access (11,12) that enables the resources to the

policy control node (13) when the access (11,12) is selected.
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Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | | oca0180 Filing | bo1512.17 Docket Number | | o 1056 001 At 1 bas
Number Date (if applicable) Unit

First Named| o 1o strijkers Examiner Basil Ma

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design applicaticn. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the crder
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

Enclosed

[ ] Amendment/Reply
Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

[ ] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[ ] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No p80380

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

¥ Patent Practitioher Signature

Applicant Signature
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Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of inforrnation unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature | fTimothy J. Meagher, Reg. No. 39302/ Date (YYYY-MM-DD) E021—09—02 I
Name Timothy J. Meagher Registration Number F9302

This collection of information is required by 37 CFR 1.114. 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.8.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.

If you need assistance in completing the form, call 1-800-PT0O-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 353 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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to 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.S5.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.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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DOCKET NO.: 4965.1056-001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Rudolf Strijkers

Application No.: 15/538,182 Filed: December 17, 2015
Confirmation No.: 3145
For: Handling Of Connection Setup Requests

TRANSMITTAL LETTER FOR
INFORMATION DISCLOSURE STATEMENT

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This Information Disclosure Statement is submitted:

X under 37 CFR 1.97(b), or

(Within any one of the following time petiods: three months of filing national application (other than a CPA) or date of entry of the
national stage in an international application; or before the mailing date of a first office action on the merits; or before the mailing of a first
office action after the filing of a Request for Continued Examination)

O under 37 CFR 1.97(c) together with either:
] a Statement under 37 CFR 1.97(e), as checked below, or
O a $[260/130/65] fee under 37 CFR 1.17(p), or

(After the 37 CFR 1.97(b) time period, but before any of a final action, notice of allowance, or an action that closes
prosecution, whichever occurs first)

O under 37 CFR 1.97(d) together with:
] a Statement under 37 CFR 1.97(e), as checked below, and
O a $[260/130/65] fee under 37 CFR 1.17(p), or

(Filed after final action, notice of allowance, or an action that otherwise closes prosecution, but on or before
payment of the issue fee)

] under 37 CFR 1.97(i):
Applicant requests that the IDS and cited reference(s) be placed in the application file.
(Filed after payment of issue fee) [Consider QPIDS Pilot]

No aspect of this submission constitutes a disclaimer of claim scope.
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DOCKET NO.: 4965.1056-001

Certification Statement Under 37 CFR 1.97(e)

] Each item of information contained in this Information Disclosure Statement was first cited
in any communication from a foreign patent office in a counterpart foreign application not more than
three months prior to the filing of this Information Disclosure Statement; or

] No item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the
knowledge of the undersigned, after making reasonable inquiry, no item of information contained in
the information disclosure statement was known to any individual designated in 37 CFR 1.56(c)
more than three months prior to the filing of this Information Disclosure Statement.

Statement Under 37 CFR 1.704(d) (Patent Term Adjustment)
Applies to original applications (other than design) filed on or after May 29, 2000

] (1) A paper containing only an information disclosure statement in compliance with §§ 1.97
and 1.98 will not be considered a failure to engage in reasonable efforts to conclude
prosecution (processing or examination) of the application under paragraphs (c)(6), (c)(8),
(c)(9), or (c)(10) of this section if it is accompanied by a statement that each item of
information contained in the information disclosure statement:

] (1) Was first cited in any communication from a patent office in a counterpart foreign
or international application or from the Office, and this communication was not received by
any individual designated in §1.56(c) more than thirty days prior to the filing of the
information disclosure statement; or

] (i1) Is a communication that was issued by a patent office in a counterpart foreign or
international application or by the Office, and this communication was not received by any
individual designated in §1.56(c) more than thirty days prior to the filing of the information
disclosure statement.

X Enclosed herewith is a Listing of References. Copies of the cited references are enclosed
except as indicated below or in the attached Listing of References.

O Copies of the cited references submitted with an Information Disclosure Statement in prior
application, U.S. Application No. [ ], to which priority under 35 U.S.C. 120 is claimed, are
not required under 37 CFR 1.98(d)(1) and (2) and are thus not provided.

O The listed references were cited in the enclosed Search Report in counterpart foreign
application [add application number], which is listed in the attached Listing of References.
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DOCKET NO.: 4965.1056-001

The “concise explanation” requirement (non-English references) for reference(s) [ ] under
37 CFR 1.98(a)(3) is satistied by:

O

[
[
[

L

the explanation provided on the attached sheet.
the explanation provided in the Specification.
submission of the enclosed International Search Report.

submission of the enclosed English-language version of a foreign Search Report
and/or foreign Office Action.

the enclosed English language abstract.

Respectfully submitted,
HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

By_ /Timothy J. Meagher, Reg. No. 39302/
Timothy J. Meagher

Registration No. 39,302

Telephone: (978) 341-0036

Facsimile: (978)341-0136

Concord, MA 01742-9133
Dated: 9/2/2021

3422271v1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
21005 7590 08/13/2021
HAMILTON, BROOK, SMITH & REYNOLDS, P.C. MA, BASIL
530 VIRGINIA ROAD
P.O. BOX 9133 | ART UNIT PAPER NUMBER |
CONCORD, MA (01742-9133 2415
DATE MAILED: 08/13/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/538,182 06/20/2017 Rudolf Strijkers 4965.1056-001 3145

TITLE OF INVENTION: HANDLING OF CONNECTION SETUP REQUESTS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/15/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

21005 7590 08/13/2021 Certificate of Mailing or Transmission
HAMILTON. BROOK. SMITH & REYNOLDS. P.C I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ ’ A States Postal Service with sufficient postage for first class mail in an envelope
530 VIRGINIA ROAD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
P.O. BOX 9133 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
CONCORD, MA 01742-9133 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/538,182 06/20/2017 Rudolf Strijkers 4965.1056-001 3145
TITLE OF INVENTION: HANDLING OF CONNECTION SETUP REQUESTS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 11/15/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MA, BASIL 2415 370-328000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/538,182 06/20/2017 Rudolf Strijkers 4965.1056-001 3145
21005 7590 08/13/2021 | EXAMINER |
HAMILTON, BROOK, SMITH & REYNOLDS, P.C. MA, BASIL
530 VIRGINIA ROAD
PO BOX 9133 | ART UNIT PAPER NUMBER |
CONCORD, MA 01742-9133 2415

DATE MAILED: 08/13/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. 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.

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.

2. 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.

3. 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.

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

5. 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.

6. 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)).

7. Arecord 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.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspgcti an atent
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Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
Basil Ma 2415 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to 7/12/21.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-10 12-15 renumbered as 1-14 . As a result of the allowed claim(s), you may be eligible to benefit from
the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4 M Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MIAIl by (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.[] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [0 Other .

of Biological Material
4. Interview Summary (PTO-413),
Paper No./Mail Date.

/BASIL MA/ /[JEFFREY M RUTKOWSKI/
Examiner, Art Unit 2415 Supervisory Patent Examiner, Art Unit 2415

U.S. Patent and Trademark Office i
PTOL-37 {Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210714
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Application/Control Number: 15/538,182 Page 2
Art Unit: 2415

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION
This communication is in response to Applicant’'s Remarks filed on 7/12/2021.
An interview held on 7/19/2021 resulted in amendments to claims 1, 9 and 10 and

cancellation of claim 11.

Priority
This application is a national stage of International Application No.
PCT/EP2015/080174 filed on 12/17/2015.
Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.
119 (a)-(d). The certified copy has been filed in parent Application No. EP 14199719,

filed on 12/22/2014.

EXAMINER’S AMENDMENT
An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.
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Application/Control Number: 15/538,182 Page 3
Art Unit: 2415

Authorization for this examiner’'s amendment was given in an interview with

attorney Tim Meagher on 7/21/2021.

The application has been amended as follows:

1. (Currently Amended) A method for assisting in handling of connection setup requests in
a telecommunications network, the method comprising:

intercepting, by a node, a connection setup request from a user equipment (UE) to
a control node of a radio access network (RAN) part of the telecommunications network;

identifying, by the node, from the connection setup request, a service for which
the connection setup is requested;

determining, by the node, that the identified service is not an emergency service;

determining, by the node, whether the connection setup request is to be fulfilled
based at least on information comprising available resources in the a network access point
(NAP) serving the UE that are not reserved for premium services, a determination being a
positive determination if, at the NAP serving the UE, there is sufficient unused resource
capacity that is not reserved for the connection setup requests for the one or more
premium services; and

passing, by the node, the connection setup request for further processing within

the telecommunications network only upon positive determination.

9. (Currently Amended) A computer program product, stored on a computer-readable non-transitory

storage medium, comprising software code portions configured for, when
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Application/Control Number: 15/538,182 Page 4
Art Unit: 2415

executed in a computer, carrying out a method stepsaccordingto-claim-1 comprising:

intercepting, by a node, a connection setup request from a user equipment (UE) to

a control node of a radio access network (RAN) part of the telecommunications network;

identifving, by the node, from the connection setup request, a service for which

the connection setup is requested:

determining, by the node, that the identified service is not an emergency service;

determining, by the node, whether the connection setup request is to be fulfilled

based at least on information comprising available resources in a network access point

(NAP) serving the UE that are not reserved for premium services, a determination being a

positive determination if, at the NAP serving the UE, there is sufficient unused resource

capacity that is not reserved for the connection setup requests for the one or more

premium services: and

passing, by the node, the connection setup request for further processing within

the telecommunications network only upon positive determination.

10. (Currently Amended) A data structure_stored in a non-transitory computer-readable storage medium

of a node, the data structure comprising at least:

an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more premium services;

an indication of an amount of resources currently used by the NAP for the one or
more premium services; and

an indication of an amount of resources currently used by the NAP for services
that do not belong to the one or more premium services;

the data structure, used by the node, to determine whether the connection setup requests are

to be fulfilled based at least on information comprising available resources in the NAP serving the UE
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that are not reserved for premium services, a determination being a positive determination if, at the

NAP serving the UE, there is sufficient unused resource capacity that is not reserved for the connection

setup requests for the one or more premium services: and

passing, by the node, the connection setup request for further processing within

the telecommunications network only upon positive determination.

11. (Canceled)

Reasons for Allowance

The following is an examiner’s statement of reasons for allowance:

The Instant Invention is directed towards supporting premium services in a
wireless telecommunication network by blocking non-premium traffic and giving
preference to premium traffic depending on available capacity. The cited prior art
discloses access class barring which is used to give priority to a particular class of

traffic, however, the instant claims distinguishes.

Allowable Subject Matter

Claims 1-10, and 12-15 renumbered as claims 1-14 are allowed.
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Application/Control Number: 15/538,182 Page 6
Art Unit: 2415

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Basil Ma whose telephone number is (408)918-7571.
The examiner can normally be reached on Monday-Thursday 8AM-6PM PST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jeffery Rutkowski can be reached on (571) 270-1215. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/B.M./
Examiner, Art Unit 2415

/JEFFREY M RUTKOWSKI/
Supervisory Patent Examiner, Art Unit 2415
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Application No. Applicant(s)

15/538,182 Strijkers et al.
. s . i A AlA (First Inventor P
Examiner-Initiated Inferview Summary E::I'ln ,\',,naer Urntit to Fi(le) Status e
2415 | Yes 1of1

Basil Ma Examiner Telephonic
Tim Meagher Attorney

Date of Interview: 19 July 2021

Issues Discussed:

Proposed Amendment(s)
Amendments proposed.

Notes on proposal:

Claim 1: tweak for antecedent

Claim 9: avoid mixing statutory categories, re-statement of claim 1
Claim 10,11: combine and adding more specifics.

/BASIL MA/ /[JEFFREY M RUTKOWSKI/
Examiner, Art Unit 2415 Supervisory Patent Examiner, Art Unit 2415

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:lIt is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary ERICSSON EXHIBFF%@IQ' %9&6%7%
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Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | | oca0180 Filing | bo1512.17 Docket Number | | o 1056 001 At 1 bas
Number Date (if applicable) Unit

First Named| o 1o strijkers Examiner Basil Ma

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design applicaticn. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the crder
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

Enclosed

Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

Other

Petition for Extenson of Time

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

Other

Applicant requests non-entry of Amendment After Final as filed on June 11, 2021

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No p80380

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

¥ Patent Practitioher Signature

Applicant Signature
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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 inforrnation unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature | fTimothy J. Meagher, Reg. No. 39302/ Date (YYYY-MM-DD) E021—07—12 I
Name Timothy J. Meagher Registration Number F9302

This collection of information is required by 37 CFR 1.114. 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.8.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.

If you need assistance in completing the form, call 1-800-PT0O-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 353 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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to 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.S5.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.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Docket No.: 4965.1056-001
Application No.: 15/538,182

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Rudolf Strijkers

Application No.: 15/538,182 Filed: December 17, 2015
Confirmation No.: 3145
For: Handling Of Connection Setup Requests

AMENDMENT

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This Amendment is being filed in response to the Final Office Action mailed from the
U.S. Patent and Trademark Office on March 11, 2021 in the above-identified application.
Reconsideration and further examination are requested.

In lieu of filing a Notice of Appeal, a Request for Continued Examination (RCE) is being
filed concurrently herewith.

An extension of time to respond to the Office Action is respectfully requested. A Petition
for Extension of Time and the appropriate fee are being filed concurrently with this document.

Please amend the application as follows:
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Amendments to the Claims

Please amend claims 1, 3, 7, 10, 12, 14, and 15.

The Claim Listing below will replace all prior versions of the claims in the application:

Claim Listing

1. (Currently Amended) A method for assisting in handling of connection setup requests in
a telecommunications network, the method comprising:
intercepting, by a node, a connection setup request from a user equipment (UE) to
a control node of a radio access network (RAN) part of the telecommunications network;
identifying, by the node, from the connection setup request, a service for which
the connection setup is requested,;
determining, by the node, that the identified service is not an emergency service;
determining, by the node, whether the connection setup request is to be fulfilled

based at least on information comprising available resources in the network access point

(NAP) serving the UE that are not reserved for premium services, a determination being a

positive determination if. at the NAP serving the UE. there is sufficient unused resource

capacity that is not reserved for the connection setup requests for the one or more

premium services-resa

the UE; and

passing, by the node, the connection setup request for further processing within

the telecommunications network only upon positive determination.

2. (Original) The method according to claim 1, wherein the determination of whether the
connection setup request is to be fulfilled is further based on one or more agreements
with one or more service providers regarding resource capacity in an access network part

of the telecommunications network.

3. (Currently Amended) The method according to claim 2, wherein the one or more
agreements comprise reservation, at the NAP serving the UE, of a predefined resource

capacity for connection setup requests for one or more predefinedpremium services.
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4. (Original) The method according to claim 3, wherein the predefined resource capacity is

set as a percentage of the total resource capacity of the NAP.

5. (Original) The method according to claim 3, wherein the predefined resource capacity is
set as a predefined amount of the total resource capacity of the NAP, the predefined

amount being less than the total resource capacity of the NAP.

6. (Previously Presented) The method according to claim 3, wherein the predefined resource

capacity is dynamically adjusted.

7. (Currently Amended) The method according to claim 3, further comprising:
determining that the identified service is not one of the one or more
predefinedpremium services and, optionally, determining that the identified service is not
one of one or more additional predefinedpremium services:-and

8. (Previously Presented) The method according to claim 1, further comprising providing an
indication to the UE of whether the connection setup request was determined to be

fulfilled.

9. (Previously Presented) A computer program product, stored on a computer-readable non-
transitory storage medium, comprising software code portions configured for, when

executed in a computer, carrying out method steps according to claim 1.

10. (Currently Amended) A data structure comprising at least:
an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefinedpremium services;
an indication of an amount of resources currently used by the NAP for the one or
more premium services, and
an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefinedpremium services.
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11.

12.

13.

14.

(Previously Presented) A non-transitory computer-readable storage medium storing the

data structure according to claim 10.

(Currently Amended) A node comprising:

a computer readable storage medium having computer readable program code
embodied therewith, and

a processor coupled to the computer readable storage medium, wherein
responsive to executing the computer readable program code, the processor is configured
to perform executable operations comprising:

intercepting a connection setup request from a user equipment (UE) to a control
node of a radio access network (RAN) part of a telecommunications network;

identifying, from the connection setup request, a service for which the connection
setup is requested,

determining that the identified service is not an emergency service;

determining whether the connection setup request is to be fulfilled based at least

on information comprising available resources in the network access point (NAP) serving

the UE that are not reserved for premium services, a determination being a positive

determination if, at the NAP serving the UE. there is sufficient unused resource capacity

that is not reserved for the connection setup requests for the one or more premium

services-rega E: and

passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

(Original) The node according to claim 12, wherein the node is a mobile management

entity (MME) of the telecommunications network.

(Currently Amended) The node according to claim 12, wherein:

the node is communicatively connected to a computer-readable storage medium
storing a data structure comprising at least:

an indication of a resource capacity of a network access point (NAP) reserved for

connection setup requests for one or more predefinedpremium services;
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an indication of an amount of resources currently used by the NAP for the one or
more premium services;

an indication of an amount of resources currently used by the NAP for services
that do not belong to the one or more predefiredpremium services; and

the information regarding resource use within the NAP serving the UE comprises

at least a portion of information stored on the computer-readable storage medium.

15. (Currently Amended) A system comprising:
I | i laim12_and

a node comprising:

a computer readable storage medium having computer readable program

code embodied therewith. and

a processor coupled to the computer readable storage medium, wherein

responsive to executing the computer readable program code, the processor

configured to perform executable operations comprising:

intercepting a connection setup request from a user equipment

(UE) to a control node of a radio access network (RAN) part of a

telecommunications network;

identifying, from the connection setup request, a service for which

the connection setup is requested:

determining that the identified service is not an emergency service:

determining whether the connection setup request is to be fulfilled

based at least on information comprising available resources in the network

access point (NAP) serving the UE that are not reserved for premium services, a

determination being a positive determination if, at the NAP serving the UE. there is

sufficient unused resource capacity that is not reserved for the connection setup requests

for the one or more premium services; and

passing the connection setup request for further processing within

the telecommunications network only upon positive determination; and

a computer-readable storage medium storing a data structure comprising at least:
an indication of a resource capacity of a network access point (NAP) reserved for

connection setup requests for one or more predefinedpremium services;

-5-
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an indication of an amount of resources currently used by the NAP for the one or
more premium services, and
an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefinedpremium services.
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REMARKS

Amendments to the Claims

Claims 1, 3,7, 10, 12, 14, and 15 are being amended.

Claims 1 and 12 have been amended to include “wherein the information regarding
resource use comprises used resources for predefined services and for non-predefined services.”
Claim 15 has been amended to independent form by including the text of amended claim 12.
Support for the amendment may be found on page 12, lines 8-14 of the application as filed.

The amendments are made to expedite prosecution of this application. Applicant is not
conceding that the claims prior to amendment are not patentable. No inference should be made
that Applicant is disclaiming any subject matter of the present application, and Applicant
reserves the right to pursue the unamended claims or any other broader or narrower claims
supported by the disclosure at a later date, including in one or more continuing applications.
Cancellation of any claim herein is without prejudice to reinstatement in this or continuing
application.

Entry of the amendment to the claims is respectfully requested.

Rejection Under 35 U.S.C. § 103
Claims 1-9 and 12-15

Claims 1-9 and 12-15 were rejected under 35 U.S.C. § 103 as being unpatentable over
Gupta (US2013/0201870) in view of Fong et al. (US 2014/0128029; hereafter Fong) and further
in view of Kim et al. (US2015/0304937; hereafter Kim) and further in view of Budka et al.
(US6577871; hereafter Budka). Applicant respectfully disagrees.

Amended claim 1 further details the information regarding resource use within a network
access point (NAP) serving the UE to comprise “available resources in the network access point
(NAP) serving the UE that are not reserved for premium services, a determination being a
positive determination if, at the NAP serving the UE, there is sufficient unused resource capacity
that is not reserved for the connection setup requests for the one or more premium services.”
This detailed information allows the node to determine whether to pass a connection setup
request for further processing within the telecommunications network based on available
resources in the NAP that are not reserved for connection setup requests for an emergency

service and for connection setup requests for premium services.

-7-
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Although the combination of Gupta, Fong, Kim and Budka may teach to reject some
requests in case there is an overload situation in the network while always allowing requests
from emergency services, it does not teach to differentiate based on used resources for premium
and non-premium services. In case of an overload situation, and if the requested service is not an
emergency service, Gupta teaches to reject all Radio Resource Control (RRC) connection
requests (Gupta, para. [0033]), Fong teaches to restrict access from mobile devices configured
for extended access barring (EAB) while permitting access from other mobile devices (Fong,
para. [0030]), Kim teaches to allow access in case an establishment cause field in the request
comprises a cause value indicating signaling or indicating that it is caused by IP multimedia
subsystem (IMS)-based service (Kim, Abstract), and Budka teaches to bar mobile units of one or
more access classes (Budka, col. 5, lines 18-21). None of these references applies the fine-
grained method to determine whether to fulfill the request based on used resources for premium
and for non-premium services in the NAP. The combination of references teaches that in case of
overload (if too many resources are used), all requests are barred except some having a specific
indication in the request or coming from some devices having a certain access class.

Even if the references could be combined, which Applicant does not concede, the cited
hypothetical combination is missing at least one element, namely, “comprising available
resources in the network access point (NAP) serving the UE that are not reserved for premium
services, a determination being a positive determination if, at the NAP serving the UE, there is
sufficient unused resource capacity that is not reserved for the connection setup requests for the
one or more premium services,” as recited, in part, in Applicant’s amended claim 1.

In light of the above, Applicant respectfully submits that amended claim 1 is novel and
non-obvious over the cited hypothetical combination of art.

Independent claims 12 and 15 recite similar features as claim 1, and are patentable for at
least the same reasons given for claim 1.

Applicant respectfully submits that claims 2-9 and 13-15 which depend from claims 1
and 12, respectively, include the same elements as the claim(s) from which they depend, and are

novel and non-obvious for at least the same reasons set forth above in regard to claims 1 and 12.
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Claims 10 and 11

Claims 10 and 11 were rejected under 35 U.S.C. 103 as being unpatentable over Gupta in
view of Fong and further in view of Budka. Applicant respectfully disagrees.

Independent claim 10 recites a data structure that requires three indications in relation to
a network access point (NAP).

Claim 10 recites “an indication of a resource capacity of a network access point (NAP)

reserved for connection setup requests for one or more premium services.”

The Office noted at page 9 that Budka identifies premium “access priority classes.”
However, such classes are not premium services.

At best, Budka teaches to further process connection requests for all services requested by
a device having access class 11.

In light of the above, Applicant respectfully submits that the Office fails to establish a
prima facie case of obviousness with regard to Applicant’s claim 10. As such, Applicant
respectfully submits that claim 10 is novel and non-obvious over the cited hypothetical
combination of art.

Applicant respectfully submits that claim 11, which depends from claim 10, is novel and
non-obvious for at least the same reasons set forth above in regard to claim 10.

Accordingly, Applicant respectfully requests withdrawal of the rejections of claims 1-15

under 35 U.S.C. § 103 and requests the claims be accepted for allowance.

Payment of Fees

Authorization is hereby granted to charge the fees due with this submission, including

any extension of time fee, to Deposit Account No. 08-0380.
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CONCLUSION

In view of the above amendments and remarks, it is believed that all claims are in
condition for allowance, and it is respectfully requested that the application be passed to issue. If

the Examiner feels that a telephone conference would expedite prosecution of this case, the

Examiner is invited to call the undersigned.

Respectfully submitted,

HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

By_ /Timothy J. Meagher, Reg. No. 39302/
Timothy J. Meagher

Registration No. 39,302

Telephone: (978) 341-0036

Facsimile: (978)341-0136

Concord, MA 01742-9133

Date: 7/12/2021
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*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

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

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

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Application No. Applicant(s)
Advisory Action 15/538,182 Strijkers et al.
Before the Filing of an Appeal Brief |Examiner Art Unit AlA (FITF) Status
Basil Ma 2415 Yes

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 11 June 2021 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) C] The period for reply expires months from the mailing date of the final rejection.
b) The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of
the prior Advisory Action or SIXMONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or {c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX {c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate

extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The

appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally

set in the final Office action; or (2) as set forth in (b) or (¢) above, if checked. Any reply received by the Office later than three months after the

mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NOTICE OF APPEAL

2. ] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice

of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a).
AMENDMENTS
3. The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) They raise new issues that would require further consideration and/or search (see NOTE below);
b) d They raise the issue of new matter (see NOTE below);
c) dJ They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) O They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See 12 (See 37CFR 1.116 and 41.33(a)).

4. [] The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. ] Applicants reply has overcome the following rejection(s):

6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable

claim(s).
7. For purposes of appeal, the proposed amendment(s):(a)will not be entered, or (b)[:]will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.

AFFIDAVIT OR OTHER EVIDENCE

8.[JA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37
CFR 1.116(e).

10. (J The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/QOTHER

12. The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

Discussion started to bring claims in condition for allowance See interview summary..

13. [(J Note the attached Information Disclosure Statermenis). (PTO/SB/08) Paper No(s).

14. (] Other: PT0O-2323 attached.

STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:

Claim(s) objected to:
Claim(s) rejected:1-12.
Claim(s) withdrawn from consideration:
/BASIL MA/ /JEFFREY M RUTKOWSKI/
Examiner, Art Unit 2415 Supervisory Patent Examiner, Art Unit 2415

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20210701
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Application No. Applicant(s)

15/538,182 Strijkers et al.
. s . i A AlA (First Inventor P
Applicant-Initiated Interview Summary E::I'ln ,\',,naer Urntit to Fi(le) Status e
2415 | Yes 1of1

Basil Ma Examiner Telephonic
Tim Meagher Attorney

Date of Interview: 24 June 2021

Issues Discussed:

Proposed Amendment(s)
It appears the Invention is directed to giving preference to "premium” services at a node (eNB).

Some suggestions were proposed e.g. replacing predefined with premium.

Progress made but no agreement was reached.

/BASIL MA/ /[JEFFREY M RUTKOWSKI/
Examiner, Art Unit 2415 Supervisory Patent Examiner, Art Unit 2415

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
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Application No. Applicant(s)

15/538,182 . .
AFCP 2.0 Strijkers et al

DeCiSion Examiner Art Unit AlA (FITF) Status

Basil Ma 2415 Yes

This is in response to the After Final Consideration Pilot request filed 11 June 2021.

1. Improper Request — The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with
the request will be treated under pre-pilot procedure.
(J An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted.
(J A non-broadening amendment to at least one independent claim was not submitted.

(J The request is not the first proper AFCP 2.0 request submitted in response to the most recent final
rejection.

O Other:
2. Proper Request

A. After final amendment submitted with the request will not be treated under AFCP 2.0.
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program.

(J The after final amendment will be treated under pre-pilot procedure.

B. Updated search and/or completed additional consideration.
The examiner performed an updated search and/or completed additional consideration of the after final amendment
within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional
consideration are:

UJ 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is
issued herewith.

2. The after final amendment would not overcome all of the rejections in the most recent final Office action
. See attached interview summary for further details.

(J 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary
for further details.

(J 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent
final Office action. A decision on determining allowability could not be made within the guidelines of the
pilot. See attached interview summary for further details, including any newly discovered prior art.

(Js. Other:

Examiner Note: Please attach an interview summary when necessary as described above.

U.S.Patent and Trademark Office
PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20210701
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Docket No.: 4965.1056-001 DO NOT ENTER: /B.M./ Expedited Procedure under 37 CFR § 1.116

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Rudolf Strijkers

Application No.: 15/538,182 Filed: December 17, 2015
Confirmation No.: 3145
For: Handling Of Connection Setup Requests

AMENDMENT AFTER FINAL REJECTION UNDER 37 CFR § 1.116

Mail Stop AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This Amendment After Final Rejection is being filed in response to the Final Office
Action mailed from the U.S. Patent and Trademark Office on March 11, 2021 in the above-
identified application. Reconsideration and further examination are requested.

A Certification and Request for Consideration under the After Final Consideration Pilot
2.0 (AFCP 2.0) is being filed concurrently herewith.

Please amend the application as follows:
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Rudolf Strijkers

Application No.: 15/538,182 Filed: December 17, 2015
Confirmation No.: 3145
For: Handling Of Connection Setup Requests

AMENDMENT AFTER FINAL REJECTION UNDER 37 CFR § 1.116

Mail Stop AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This Amendment After Final Rejection is being filed in response to the Final Office
Action mailed from the U.S. Patent and Trademark Office on March 11, 2021 in the above-
identified application. Reconsideration and further examination are requested.

A Certification and Request for Consideration under the After Final Consideration Pilot
2.0 (AFCP 2.0) is being filed concurrently herewith.

Please amend the application as follows:
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Amendments to the Claims

Please amend Claims 1, 12, and 15.

The Claim Listing below will replace all prior versions of the claims in the application:

Claim Listing

1. (Currently Amended) A method for assisting in handling of connection setup requests in
a telecommunications network, the method comprising:
intercepting, by a node, a connection setup request from a user equipment (UE) to
a control node of a radio access network (RAN) part of the telecommunications network;
identifying, by the node, from the connection setup request, a service for which
the connection setup is requested;
determining, by the node, that the identified service is not an emergency service;
determining, by the node, whether the connection setup request is to be fulfilled
based at least on information regarding resource use within a network access point (NAP)

serving the UE, wherein the information regarding resource use comprises used resources

for predefined services and for non-predefined services; and

passing, by the node, the connection setup request for further processing within

the telecommunications network only upon positive determination.

2. (Original) The method according to claim 1, wherein the determination of whether the
connection setup request is to be fulfilled is further based on one or more agreements
with one or more service providers regarding resource capacity in an access network part

of the telecommunications network.

3. (Original) The method according to claim 2, wherein the one or more agreements
comprise reservation, at the NAP serving the UE, of a predefined resource capacity for

connection setup requests for one or more predefined services.

4. (Original) The method according to claim 3, wherein the predefined resource capacity is

set as a percentage of the total resource capacity of the NAP.
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5. (Original) The method according to claim 3, wherein the predefined resource capacity is
set as a predefined amount of the total resource capacity of the NAP, the predefined

amount being less than the total resource capacity of the NAP.

6. (Previously Presented) The method according to claim 3, wherein the predefined resource

capacity is dynamically adjusted.

7. (Previously Presented) The method according to claim 3, further comprising:
determining that the identified service is not one of the one or more predefined
services and, optionally, determining that the identified service is not one of one or more
additional predefined services; and
determining that the connection setup request is to be fulfilled if, at the NAP
serving the UE, there is sufficient unused resource capacity that is not reserved for the

connection setup requests for the one or more predefined services.

8. (Previously Presented) The method according to claim 1, further comprising providing an
indication to the UE of whether the connection setup request was determined to be

fulfilled.

9. (Previously Presented) A computer program product, stored on a computer-readable non-
transitory storage medium, comprising software code portions configured for, when

executed in a computer, carrying out method steps according to claim 1.

10.  (Original) A data structure comprising at least:
an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;
an indication of an amount of resources currently used by the NAP for the one or
more predefined services; and
an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefined services.

11. (Previously Presented) A non-transitory computer-readable storage medium storing the

data structure according to claim 10.
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12. (Currently Amended) A node comprising:

a computer readable storage medium having computer readable program code
embodied therewith, and

a processor coupled to the computer readable storage medium, wherein
responsive to executing the computer readable program code, the processor is configured
to perform executable operations comprising:

intercepting a connection setup request from a user equipment (UE) to a control
node of a radio access network (RAN) part of a telecommunications network;

identifying, from the connection setup request, a service for which the connection
setup is requested,

determining that the identified service is not an emergency service;

determining whether the connection setup request is to be fulfilled based at least
on information regarding resource use within a network access point (NAP) serving the

UE, wherein the information regarding resource use comprises used resources for

predefined services and for non-predefined services; and

passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

13.  (Original) The node according to claim 12, wherein the node is a mobile management

entity (MME) of the telecommunications network.

14. (Previously Presented) The node according to claim 12, wherein:

the node is communicatively connected to a computer-readable storage medium
storing a data structure comprising at least:

an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;

an indication of an amount of resources currently used by the NAP for the one or
more predefined services;

an indication of an amount of resources currently used by the NAP for services
that do not belong to the one or more predefined services; and

the information regarding resource use within the NAP serving the UE comprises

at least a portion of information stored on the computer-readable storage medium.
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15. (Currently Amended) A system comprising:
I | i laim 12 and

a node comprising:

a computer readable storage medium having computer readable program

code embodied therewith, and

a processor coupled to the computer readable storage medium, wherein

responsive to executing the computer readable program code. the processor

configured to perform executable operations comprising:

intercepting a connection setup request from a user equipment

(UE) to a control node of a radio access network (RAN) part of a

telecommunications network:

identifying, from the connection setup request. a service for which

the connection setup is requested:

determining that the identified service is not an emergency service;

determining whether the connection setup request is to be fulfilled

based at least on information regarding resource use within a network access point

(NAP) serving the UE. wherein the information regarding resource use comprises

used resources for predefined services and for non-predefined services:; and

passing the connection setup request for further processing within

the telecommunications network only upon positive determination; and

a computer-readable storage medium storing a data structure comprising at least:

an indication of a resource capacity of a network access point (NAP)
reserved for connection setup requests for one or more predefined services;

an indication of an amount of resources currently used by the NAP for the
one or more predefined services; and

an indication of an amount of resources currently used by the NAP for

services that do not belong to the one or more predefined services.
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REMARKS

Amendments to the Claims

Claims 1-15 are pending.

Claims 1 and 12 have been amended to include “wherein the information regarding
resource use comprises used resources for predefined services and for non-predefined services.”
Claim 15 has been amended to independent form by including the text of amended claim 12.
Support for the amendment may be found on page 12, lines 8-14 of the application as filed.

The amendments are made to expedite prosecution of this application. Applicant is not
conceding that the claims prior to amendment are not patentable. No inference should be made
that Applicant is disclaiming any subject matter of the present application, and Applicant
reserves the right to pursue the unamended claims or any other broader or narrower claims
supported by the disclosure at a later date, including in one or more continuing applications.
Cancellation of any claim herein is without prejudice to reinstatement in this or continuing
application.

Entry of the amendment to the claims is respectfully requested.

Rejection Under 35 U.S.C. § 103
Claims 1-9 and 12-15

Claims 1-9 and 12-15 were rejected under 35 U.S.C. § 103 as being unpatentable over
Gupta (US2013/0201870) in view of Fong et al. (US 2014/0128029; hereafter Fong) and further
in view of Kim et al. (US2015/0304937; hereafter Kim) and further in view of Budka et al.
(US6577871; hereafter Budka). Applicant respectfully disagrees.

Amended claim 1 further details the information regarding resource use within a network
access point (NAP) serving the UE to comprise “used resources for predefined services and for
non-predefined services.” This detailed information allows the node to determine whether to
pass a connection setup request for further processing within the telecommunications network
based on available resources in the NAP that are not reserved for connection setup requests for
an emergency service and for connection setup requests for predefined services.

Although the combination of Gupta, Fong, Kim and Budka may teach to reject some
requests in case there is an overload situation in the network while always allowing requests

from emergency services, it does not teach to differentiate based on used resources for

-6-
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predefined and non-predefined services. In case of an overload situation, and if the requested
service 1s not an emergency service, Gupta teaches to reject all Radio Resource Control (RRC)
connection requests (Gupta, para. [0033]), Fong teaches to restrict access from mobile devices
configured for extended access barring (EAB) while permitting access from other mobile devices
(Fong, para. [0030]), Kim teaches to allow access in case an establishment cause field in the
request comprises a cause value indicating signaling or indicating that it is caused by IP
multimedia subsystem (IMS)-based service (Kim, Abstract), and Budka teaches to bar mobile
units of one or more access classes (Budka, col. 5, lines 18-21). None of these references applies
the fine-grained method to determine whether to fulfill the request based on used resources for
predefined and for non-predefined services in the NAP. The combination of references teaches
that in case of overload (if too many resources are used), all requests are barred except some
having a specific indication in the request or coming from some devices having a certain access
class.

Even if the references could be combined, which Applicant does not concede, the cited
hypothetical combination is missing at least one element, namely, “determining, by the node,
whether the connection setup request is to be fulfilled based at least on information regarding
resource use within a network access point (NAP) serving the UE, wherein the information
regarding resource use comprises used resources for predefined services and for non-predefined
services,” as recited, in part, in Applicant’s amended claim 1.

In light of the above, Applicant respectfully submits that amended claim 1 is novel and
non-obvious over the cited hypothetical combination of art.

Independent claims 12 and 15 recite similar features as claim 1, and are patentable for at
least the same reasons given for claim 1.

Applicant respectfully submits that claims 2-9 and 13-15 which depend from claims 1
and 12, respectively, include the same elements as the claim(s) from which they depend, and are

novel and non-obvious for at least the same reasons set forth above in regard to claims 1 and 12.

Claims 10 and 11
Claims 10 and 11 were rejected under 35 U.S.C. 103 as being unpatentable over Gupta in

view of Fong and further in view of Budka. Applicant respectfully disagrees.
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Independent claim 10 recites a data structure that requires three indications in relation to
a network access point (NAP).
Claim 10 recites “an indication of a resource capacity of a network access point (NAP)

reserved for connection setup requests for one or more predefined services.”

The Office noted at page 9 that Budka identifies premium “access priority classes.”
However, such classes are not predefined services.

At best, Budka teaches to further process connection requests for all services requested by
a device having access class 11.

In light of the above, Applicant respectfully submits that the Office fails to establish a
prima facie case of obviousness with regard to Applicant’s claim 10. As such, Applicant
respectfully submits that claim 10 is novel and non-obvious over the cited hypothetical
combination of art.

Applicant respectfully submits that claim 11, which depends from claim 10, is novel and
non-obvious for at least the same reasons set forth above in regard to claim 10.

Accordingly, Applicant respectfully requests withdrawal of the rejections of claims 1-15

under 35 U.S.C. § 103 and requests the claims be accepted for allowance.

Payment of Fees

Authorization is hereby granted to charge the fees due with this submission, including

any extension of time fee, to Deposit Account No. 08-0380.
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CONCLUSION

In view of the above amendments and remarks, it is believed that all claims are in
condition for allowance, and it is respectfully requested that the application be passed to issue. If

the Examiner feels that a telephone conference would expedite prosecution of this case, the

Examiner is invited to call the undersigned.

Respectfully submitted,

HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

By_ /Timothy J. Meagher, Reg. No. 39302/
Timothy J. Meagher

Registration No. 39,302

Telephone: (978) 341-0036

Facsimile: (978)341-0136

Concord, MA 01742-9133

Date: 6/11/2021
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Doc Code: ANEAFCP
Document Description: After Final Consideration Pilot Program Request

PTG/58/434 {05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PH.OT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:
4965 .1056-001 15/538,182 Dec 17, 2015
First Named Inventor Title:

Rudolf Strifkers Handling Of Connectlion Setup Requests

APPLICANT HERERY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 {AFCP 2.0} OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1116,

1. The above-identified application is {1} an original utility, plant, or design nonprovisional application filed under

35 U.S.C. 11 1{a} {a continuing spplication {e.g., 3 continuation or divisional application} is filed under 35 U.S.C. 111{a} and is
eligible under (i)}, or {il) an international application that has entered the national stage in compliance with 35 U.S.C. 371{c}.

2. The ahove-identified appiication contains an outstanding final rejection.

3. Submitted herewith is 3 response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment {o at least one independent clalim, and the amendment does not broaden the scope of the independent claim in
any aspect.

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

5. Applicant is willing and avatlable to participate In any interview requested by the examiner concerning the present response.

6. This certification and request is being filed electronically using the Office’s electronic filing systern (EF5-Web).

7. Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR
1.116, 2., extension of time fees, are being concurrently filed herewith, [There is ng additional fee reguired to request
consideration under AFCP 2.0.]

2. By filing this certification and request, applicant acknowledges the following:

2 Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0,
1) The examiner will verify that the AFCP 2.0 submission is compliant, Le., that the reguirements of the program have been met
{see items 1 to 7 above). For compliant submissions:

¢ The examiner will review the response under 37 CFR 1,116 to determine if additional search and/or consideration
{1} is necessitated by the amendment and {ii} could be completed within the time allotted under AFCP 2.0, if
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current gpractice concerning responses after final rejection under
37 CFR 1.116, e.g., by maiiing an advisory action.

c If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is reguired and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance {after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an intenview,

® The interview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

= if the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar
days from the date that the examiner first contacts the appiicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.
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fTimothy J. Meagher, Reg. No. 38302/ | 6/11/2021
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Timothy J. Meagher 39,302
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Privacy Act Statement

The Privacy Act of 1874 {P.L. 83-879) requires that vou be given certain information in connection with your
submission of the atlached form relaled {0 a patent application or palenl. Accordingly, pursuant {o the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.B.C. 2(b)(2); (2) furnishing of the informalion solicited is voluntary; and (3} the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is {0 process and/or examine your submission
related 1o a patent application or patent. I you do not furnish the requested information, the UL.S. Patent and
Trademark Office may not be able {o process and/or examine your submission, which may result in termination
of proceedings or abandonment of the apphlication 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 trealed confidentially 1o the extent allowed under the Freedom of
information Act (& U.8.C. 552) and the Privacy Act (8 U.S.C 552a;. Records from this system of
records may be disclosed io the Depariment of Justice o determine whether disclosure of these
records is required by the Freedom of information Act.

2. A rescord from this system of records may be disclosed, as a routine use, in the course of presenting
avidence {0 a court, magistrate, or adminisirative tribunal, including disclosures o opposing counsel in
the course of seitiement negoliations.

3. A record in this system of records may be disclosed, as a routine use, o a Member of Congress
submitling a request involving an individual, o whom the record periains, when the individual has
requesied assistance from the Member with respeci to the subject matler of the record.

4. A record in this system of records may be disclosed, as a routing use, {o a contracior of the Agency
having need for the information in order to perform a contract. Recipienis of information shall be
required to comply with the requirements of the Privacy Act of 1874, as amended, pursuantto 5 U.S.C.
582a{my.

5. A record related to an international Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a rouling use, 1o the Intermational Bureau of the World
infellectual Property Organizatlion, pursuant {o the Patent Cooperation Treaty.

8. A record in this syslem of records may be disclosed, as a routine use, 1o another federal agency for
purposes of MNational Security review (35 U.S.C. 181} and for review pursuant {o the Atomic Energy Act
(42 U.8.C. 218()).

7. A record from this system of records may be disclosed, as a routine use, {0 the Administrator, General
Services, or his/her designee, during an inspection of records conducied by GSA as part of that
agency’s responsibility 1o recommend improvemenis in records management practices and programs,
under authorily of 44 U.S.C. 2904 and 2208, Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant {ie., GSA or
Commerce) directive. Such disclosure shall nol be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routineg use, 1o the public afier either
publication of the application pursuant io 35 U.B.C. 122(b) or issuance of a patent pursuant o 35
U.S.C. 151, Further, a record may be disclosed, subject {o the limitations of 37 CFR 1.14, as a rouling
use, i the public if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open 1o public inspection or an issued patent.

9. A record from this sysiem of records may be disciosed, as a routine use, {0 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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Application/Control Number: 15/538,182 Page 2
Art Unit: 2415

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION
This communication is in response to Applicant’s Remarks filed under 37 C.F.R.

§1.111 in response to a non-final office action. Claims 1-15 are pending.

Claim Rejections - 35 USC § 103
The text of those sections of Title 35, U.S. Code not included in this action can

be found in a prior Office action.

1. Claims 1-9, 12-15 are rejected under 35 U.S.C. 103 as being unpatentable over
Gupta (US 2013/0201870) in view of Fong et al. (US 2014/0128029 hereafter Fong) and
further in view of Kim et al. (US 2015/0304937 hereafter Kim) and further in view of

Budka et al. (US Patent 6,577,871 hereafter Budka).

2. For claims 1 and 12, Gupta discloses handling of connection setup requests
(Figure 2 , Figure 3) in a telecommunications network (Figure 1), comprising:
intercepting a connection setup request ([0032] 206 network controller, e.g. eNB,
may control establishment of RRC connections) from a user equipment (UE) (15 Figure
1) to a control node (e.g. 45 Figure 1 e.g. MME [0029]) of a radio access network (RAN)

part (20 Figure 1) of the telecommunications network (Figure 1);
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identifying, by the node (eNB), from the connection setup request (304 Figure 3),
a service (e.g. low or normal priority for meter reading [0041]) for which the connection
setup is requested
determining (based on network congestion [0025]) whether the connection setup
request is to be fulfilled (connection setup message 308 Figure 3 [0035] or connection
reject message 208 Figure 2 [0033]) based at least on information regarding resource
use (congestion or overload [0025]) within a network access point (NAP) (e.g. eNB
[0032]) serving the UE ([0039] UE attached to the eNB); and passing the connection
setup request (eNB responds with connection setup message 308 Figure 3) for further
processing (further handshaking with an adapted protocol [0035]) within the
telecommunications network only upon positive determination (e.g. RAN 20 can support
an RRC connection [0035]).
3. Gupta teaches the eNB rejecting (Figure 2) or accepting (Figure 3) a connection
request based on an overload/congestion status mechanism (EAB [0025]) but does not
disclosed communication between MME and eNB regarding overloaded conditions.
4. Fong in the same field of connecting UEs to a 3GPP network, further elaborates
on the EAB mechanism by teaching information regarding resource use ([0033] prevent
overloading the access network) sent (362 Figure 9 overload start) by a control node
(MME 350 Figure 9) to a network access point (NAP) (310 Figure 9 e.g. eNB [0044]) for
determining whether the connection setup request is to be fulfilled (overloaded [0101]
Figure 9 or normal operation Figure 11 [0098]).
5. It would have been obvious for one of ordinary skill when the invention was filed

to incorporate Fong’s further elaboration on the communication between the MME and
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the eNB for restricting access at the eNB to avoid overloading the access/core network
[0030].
6. Fong tegches rejecting non-emergency calis (0086} during overload but dosas not
teach delermining the ideniified service is not an emergency service,
7. However, Kim, in the same fleld of establishing an REBO conneclion using EAB
procedures [0211] discloses

infercepting, by g node, (eNodeB 200 Figure 88} a connecilion setup reguest
{e.g. 2a Figure 8a) from a user equipment (UE) to a conirof node (e.q. eNB) of & radio
access network (HAN) part of the lelecommunications nelwork;

identitving, by a node, (eNB) from the connection setup request (23 Figure 83), &
service (2a Figure 8a MO-IMS service new cause [02227) for which the conneciion
sefup is requested (2a Figure 8a);

determining, by & node, {eNB) that the identified service {e.g. table 4 ACB
irformation [0222] differentiale ACB for connecling an sewvice) is naf an emergency
service; ( {02241 ACE identifies exceptions based on ACE)

determining, by a node, (eNB) whelher the connection sefup request {(complele
seiup Figure 8b or reject Figure 88) /s fo be fuffiled based at least on information
regarding resource use {congestion control) Figure 8a, 8b [0141] within a network
access point (NAP} (eNB Figure 8a, 8b) serving the UL, and

passing. by a node, (eNB) the conneclion selup request for further processing
tiowards MME e.g. 510 Figure 8b) within the fslecommunications network only upon

positive determination {7a Figure 8b radio bearer establishiment).

ERICSSON EXHIBIT 1002, Page 146



Application/Control Number: 15/538,182 Page 5
Art Unit: 2415

8. i would have been ohwious 1o one of ordinary skill in the art when the invention
was fited o classify different type of services (g.¢. table 4 Kim) including those that are
not classitied as an emergency service, where the classification allows traffic
managemant to improve daia transmission capability [B004].

9. Fong does not explicitly disclose access classes can be predefined services.
10.  However, Budka, in the same field of processing loads using access class
barring (Figures 5A, 5B, 5C [col2:28]) discloses an indication of a resource capacity
(tables for idle/busy [col4:7]) of a network access point (NAP) (e.g. 113-1 Figure 1)
reserved for connection setup requests ([0015 Fong][0025 Gupta]) for one or more
predefined services (premium service assigned to access class 11 at discretion of GSM
provider [col5:15]).

11. It would have been obvious to one of ordinary skill in the art to adopt Budka’s
teaching that access class can be both permanently assigned to a device or can be

assigned at the discretion of the GSM service provider [col 5:15].

12. For claim 2, Fong discloses wherein the determination of whether the
connection setup request (Figure 9 and Figure 11) is fo be fulfilled (restrict access
based on congestion [0033]) is further based on one or more agreements ([0050]
barring factor) with one or more service providers (MME of the core network [0045])
regarding resource capacity (allow network operator to prevent overload [0030]) in an
access network (radio access network [0030]) part of the telecommunications network

(Figure 1).
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13.  For claim 3, Fong discloses wherein the one or more agreements comprise
reservation (barring factor [0050]), at the NAP (e.g. eNB) serving the UE, of a
predefined resource capacity (e.9. 50% of UEs barred [0054]) for connection setup
requests (e.g. 50% connections are allowed through [0054]) for one or more predefined
services (e.g. category A,B,C [0054]).

14.  For claim 4, Fong discloses wherein the predefined resource capacity (e.9. 50%
[0054)) is set as a percentage of the total resource capacity of the NAP (barring factor
can be a percentage that is barred from accessing the eNB [0054]).

15.  For claim 5, Fong discloses wherein the predefined resource capacity (e.g.
barring factor) is set as a predefined amount (a percentage [0054]) of the total resource
capacity of the NAP, the predefined amount being less than the total resource capacity
of the NAP (percentage [0054]).

16.  For claim 6, Fong discloses wherein the predefined resource capacity (EAB
configuration [0043]) is dynamically adjusted (dynamically modified [0043]).

17.  For claim 7, Fong and Gupta discloses identifying from the connection setup
request (e.g. 304 Figure 3 Gupta), a service (e.g. alarm with normal priority [0019
Gupta)) for which a connection setup is requested (504 Figure 5 Gupta), determining
that the identified service (e.g. alarm) is not one of the one or more predefined services
(not low priority 506 Figure 5 Gupta Yes path) and, optionally, determining that the
identified service is not one of one or more additional predefined services; and
determining that the connection setup request is to be fulfilled (Figure 3 Gupta) if, at the
NAP serving the UE, there is sufficient unused resource capacity ([0035] able to

support RRC connection [0035] not congested [0024]) that is not reserved (override low
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priority 512 Figure 5 Gupta) for the connection setup requests for the one or more
predefined services (514 Figure 5 Gupta initiate communication with higher priority).

18.  For claim 8, Gupta discloses providing an indication (Connection Setup Message
308 Figure 3 [0035]) to the UE of whether the connection setup request was determined
to be fulfilled.

19.  For claim 9, Gupta discloses a computer program product ([0014] software
program executed on Figure 1), preferably stored on a computer- readable non-
transitory storage medium, comprising software code portions configured for, when
executed in a computer, carrying out method steps according to claim 1.

20. For claim 13, Fong discloses wherein the node is a mobile management entity

(MME) of the telecommunications network (350 Figure 9 MME).

21.  Claims 10, 11 are rejected under 35 U.S.C. 103 as being unpatentable by Gupta
in view of Fong and further in view of Budka.

22.  For claim 10, Fong discloses an indication (EAB parameters Figure 3 ) of a
resource capacity (barring factor value [0054]) of a network access point (NAP) (eNB)
reserved for connection setup requests (Figure 8 connection request message) for one
or more predefined services ([0031] e.g. access class); an indication of an amount of
resources ([0061] category B devices given a barring factor of 50%) currently used by
the NAP for the one or more predefined services (50% of category B devices allowed to
transmit [0061]); and an indication ([0062] e.g. barring factor of category A devices) of

an amount of resources (e.g. 100% or 50%) currently used by the NAP for services that
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do not belong to the one or more predefined services (category A devices and category
B devices are mutually exclusive [0058]).

23. Fong does not explicitly disclose access classes can be predefined services.

24. However, Budka, in the same field of processing loads using access class
barring (Figures 5A, 5B, 5C [col2:28]) discloses an indication of a resource capacity
(tables for idle/busy [col4:7]) of a network access point (NAP) (e.g. 113-1 Figure 1)
reserved for connection setup requests ([0015 Fong][0025 Gupta]) for one or more
predefined services (premium service assigned to access class 11 at discretion of GSM
provider [col5:15]);

25. It would have been obvious to one of ordinary skill in the art to adopt Budka’s
teaching that access class can be both permanently assigned to a device or can be
assigned at the discretion of the GSM service provider [col 5:15].

26. Forclaim 11, Fong discloses a computer-readable storage medium, preferably

non-transitory, storing the data structure according to claim 10 ([0129] e.qg. flash drive).

27. For claims 14, 15, the rationale of the rejections is similar to claim 10.

Response to Arguments

28. On page 2 of the Remarks, Applicant notes that “predefined services” does not

appear in claims 1 and 12.

29. Inreply, it appears the Instant Application discloses mechanism for reserving

bandwidth for premium predefined services. Applicant may wish to make this clear in
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claims 1 and 12. Budka teaches a mechanism for assigning priority to premium class

of traffic.

30. On page 2 of the Remarks, Applicant argues that none of the cited art teaches
“identifying, by the node, from the connection setup request, a service for which the

connection setup is requested”.

31. Inreply, Gupta identifies an low and high priority electric meter reading service
[0041] from an UE connection request. Kim teaches (e.g. in table 4) an low priority
indicator which is used by the eNB to identify a Voice/Video/MMTEL call in an mobile

originated call.

32. On page 3 of the Remarks, Applicant appears to argue that Budka does not

teach one or more predefined services.

33. Inreply, Budka [col5:15] identifies premium “access priority classes” which can

be combined with Gupta’s higher priority electric meter reading service.

An interview may be helpful to expedite prosecution.

Conclusion
THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Basil Ma whose telephone number is (408)918-7571.
The examiner can normally be reached on Monday-Thursday 8AM-6PM PST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jeffery Rutkowski can be reached on (571) 270-1215. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.
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For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/B.M./
Examiner, Art Unit 2415

/JEFFREY M RUTKOWSKI/
Supervisory Patent Examiner, Art Unit 2415
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Docket No.: 4965.1056-001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Rudolf Strijkers

Application No.: 15/538,182 Filed: December 17, 2015
Confirmation No.: 3145
For: Handling of Connection Setup Requests

REPLY

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This submission is being filed in response to the Office Action mailed from the U.S.
Patent and Trademark Office on August 14, 2020 in the above-identified application.
Reconsideration and further examination are requested.

An extension of time to respond to the Office Action is respectfully requested. A Petition

for Extension of Time and the appropriate fee are being filed concurrently with this document.
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REMARKS

Claims 1-15 are pending.

Rejection Under 35 U.S.C. § 103

Claims 1-9 and 12-15 have been rejected under 35 U.S.C. § 103 as being unpatentable
over Gupta (US2013/0201870, hereinafter “Gupta”) in view of Fong et al. (US2014/0128029,
hereinafter “Fong”), in view of Kim ez al. (US2015/0304937, hereinafter “Kim”) and further in
view of Budka ef al. (US6577871, hereinafter “Budka™). Applicant respectfully disagrees.

The Office added the Budka reference, allegedly teaching that an access class can be both
permanently assigned to a device or can be assigned at the discretion of the GSM provider and
allegedly teaching that an indication of a resource capacity of a network access point may be
reserved “for one or more predefined services.” The Office appears to interpret “premium
service” in Budka as one or more predefined services.

First, Applicant notes that “predefined services” does not appear in claims 1 and 12.

Second, Budka teaches, in case of overload, deactivating mobile units which are assigned
certain access classes. Budka also mentions that access class 11 can be assigned at the discretion
of the GSM service provider to perhaps offer a premium service. However, also access class 11
is assigned to a mobile device, meaning that ALL services requested by the device will be
handled the same way.

In case of an overload situation, mobile devices having assigned this access class 11 will
maintain service while other classes are already barred. So, also the combination of Fong,
Gupta, Kim and Budka does not teach to further process connection requests for services which
are not an emergency service based on resource use within a NAP. Af best, Budka teaches to
further process connection requests for all services requested by a device having access class 11.

Moreover, the feature “identifying, by the node, from the connection setup request, a
service for which the connection setup is requested” is not disclosed in any of the applied
references. The Office points to Kim (2a Figure 8a; MO-IMS service new cause; [0222]) for this
feature. The RRC connection request 2a sent from UE1 to eNodeB may indicate MO-signaling
or MO-IMS service in the establishment cause field instead of MO-data, but this is not
“identifying a service for which the connection setup is requested.” At best, Kim teaches

identifying a service cause or a service fype, but not a service.

-2
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To establish a prima facie case of obviousness, the Manual of Patent Examining
Procedure (“MPEP”) requires a factual finding “that the prior art include each element claimed.”
MPEP 2143(A)(1). “All words in a claim must be considered in judging the patentability of that
against the prior art.” MPEP 2143.03.

Even if the references could be combined, which Applicant does not concede, the cited
hypothetical combination is missing at least one element, namely, “identifying, by the node,
from the connection setup request, a service for which the connection setup is requested,” as
recited, in part, in Applicant’s claim 1.

In light of the above, Applicant respectfully submits that the Office fails to establish a
prima facie case of obviousness with regard to Applicant’s claim 1. As such, Applicant
respectfully submits that claim 1 is novel and non-obvious over the cited hypothetical
combination of art.

Independent claim 12 recites similar features as claim 1, and is patentable for at least the
same reasons given for claim 1.

Applicant respectfully submits that claims 2-9 and 13-15 which depend from claims 1
and 12, respectively, include the same elements as the claim(s) from which they depend, and are
novel and non-obvious for at least the same reasons set forth above in regard to claims 1 and 12.

Claims 10 and 11 were rejected under 35 U.S.C. 103 as being unpatentable over Gupta in
view of Fong and further in view of Budka. Applicant respectfully disagrees.

Independent claim 10 recites a data structure that requires three indications in relation to
a network access point (NAP).

Claim 10 recites “an indication of a resource capacity of a network access point (NAP)

reserved for connection setup requests for one or more predefined services.”

At best, Budka teaches to further process connection requests for all services requested by
a device having access class 11.

In light of the above, Applicant respectfully submits that the Office fails to establish a
prima facie case of obviousness with regard to Applicant’s claim 10. As such, Applicant
respectfully submits that claim 10 is novel and non-obvious over the cited hypothetical
combination of art.

Applicant respectfully submits that claim 11, which depends from claim 10, is novel and

non-obvious for at least the same reasons set forth above in regard to claim 10.
-3-
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Accordingly, Applicant respectfully requests withdrawal of the rejections of claims 1-15

under 35 U.S.C. § 103 and requests the claims be accepted for allowance.

Payment of Fees

Authorization is hereby granted to charge the fees due with this submission, including

any extension of time fee, to Deposit Account No. 08-0380.

CONCLUSION

In view of the above remarks, it is believed that all claims are in condition for allowance,
and it is respectfully requested that the application be passed to issue. If the Examiner feels that

a telephone conference would expedite prosecution of this case, the Examiner is invited to call

the undersigned.

Respectfully submitted,

HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

By_/Timothy J. Meagher, Reg. No. 39302/
Timothy J. Meagher

Registration No. 39,302

Telephone: (978) 341-0036

Facsimile: (978)341-0136

Concord, MA 01742-9133
Date: 12/14/2020

32331711 ERICSSON EXHIBIT 1002, Page 161



PTO/AIA/22 (10-20)
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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.

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) |496°-:1056-001

Application Number Filed
15/538,182 2015-12-17

F
OIrHandling Of Connection Setup Requests

Art Unit Examiner

2415 Basil Ma

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
One month (37 CFR 1.17(@)(1)) $220 $110 $55 $ 220
[] Two months (37 CFR 1.17(a)(2)) $640 $320 $160 $
[] Three months (37 CFR 1.17(a)(3)) $1,480 $740 $370 $
[ ] Fourmonths (37 CFR 1.17(a)(4)) $2,320 $1,160 $580 $
[] Five months (37 CFR 1.17(a)(5)) $3,160 $1,580 $790 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

RO O O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 08-0380

Payment made via EFS-Web.

N

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 39,302

|:| attorney or agent acting under 37 CFR 1.34. Registration number
[Timothy J. Meagher, Reg. No. 39302/ 12/14/2020

Signature Date
Timothy J. Meagher 978-341-0036
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below™.

* Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 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 PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

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

2. Arecord 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.

3. 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 to the subject matter of the record.

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

5. Avrecord 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.

6. Arecord 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)).

7. Arecord 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.

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

9. Arecord 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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Status
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3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
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http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
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1.[J Certified copies of the priority documents have been received.
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3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.
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Application/Control Number: 15/538,182 Page 2
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Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION

Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set
forthin 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forthin 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on

7/28/2020 has been entered.

Claim 1 has been amended.

Claims 1-15 are pending.

Claim Rejections - 35 USC § 103
The text of those sections of Title 35, U.S. Code not included in this action

can be found in a prior Office action.

1. Claims 1-9, 12-15 are rejected under 35 U.S.C. 103 as being unpatentable over

Gupta (US 2013/0201870) in view of Fong et al. (US 2014/0128029 hereafter Fong) and
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further in view of Kim et al. (US 2015/0304937 hereafter Kim) and further in view of
Budka et al. (US Patent 6,577,871 hereafter Budka).
2. For claims 1 and 12, Gupta discloses handling of connection setup requests
(Figure 2, Figure 3) in a telecommunications network (Figure 1), comprising:
intercepting a connection setup request ([0032] 206 network controller, e.g. eNB,
may control establishment of RRC connections) from a user equipment (UE) (15 Figure
1) to a control node (e.g. 45 Figure 1 e.g. MME [0029]) of a radio access network (RAN)
part (20 Figure 1) of the telecommunications network (Figure 1); determining (based on
network congestion [0025]) whether the connection setup request is to be fulfilled
(connection setup message 308 Figure 3 [0035] or connection reject message 208
Figure 2 [0033]) based at least on information regarding resource use (congestion or
overload [0025]) within a network access point (NAP) (e.g. eNB [0032]) serving the UE
([0039] UE attached to the eNB); and passing the connection setup request (eNB
responds with connection setup message 308 Figure 3) for further processing (further
handshaking with an adapted protocol [0035]) within the telecommunications network
only upon positive determination (e.g. RAN 20 can support an RRC connection [0035]).
3. Gupta teaches the eNB rejecting (Figure 2) or accepting (Figure 3) a connection
request based on an overload/congestion status mechanism (EAB [0025]) but does not
disclosed communication between MME and eNB regarding overloaded conditions.
4. Fong in the same field of connecting UEs to a 3GPP network, further elaborates
on the EAB mechanism by teaching information regarding resource use ([0033] prevent
overloading the access network) sent (362 Figure 9 overload start) by a control node

(MME 350 Figure 9) to a network access point (NAP) (310 Figure 9 e.g. eNB [0044]) for
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determining whether the connection setup request is to be fulfilled (overloaded [0101]
Figure 9 or normal operation Figure 11 [0098]).
5. It would have been obvious for one of ordinary skill when the invention was filed
to incorporate Fong’s further elaboration on the communication between the MME and
the eNB for restricting access at the eNB to avoid overloading the access/core network
[0030].
6. Fong teaches rejecting non-emergency calls [0086] during overload but does not
teach determining the dentified service is nol an emergency senvice.
7. However, Kim, in the same fisld of establishing an RRC connaction using EAB
procedurss [0211] discloses

intercepting, by a nede, (elodeB 200 Figure 8a) a connection sefup request
{e.q. 2a Figure 88} from a user equipment (UE)} (o a control node (2.4, &NB) of a radio
access nelwork {RAN) part of the felecommunications network;

identitving, by a node, (eNB) from the connection setup request (2a Figure Ba), a
service (23 Figure 8a MO-IMS service naw cause [D2221) for which the connection
selup is requesied (Za Figure 8a);

delermining, by a node, (eNB) that the identified service {e.g. lable 4 ACE
information [0222] differentiate ACE for connecting an service) is nof an emergency
service; { {02241 ACE identifies excaptions based on ACB)

delermining, by 4 node, (eNB) whether the connection selup request (complate
setup Figure 8b or relect Figure 8a) &8 o be ulfifled based af least on information
regarding resource use (congestion control) Figure 8a, 8h [0141] within a network

aceess point (NAFH (eNB Figure 8s, 8 sewving the UE, and
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passing, by g node, {(eNB) the connection sefup request for further processing
Gowards MME e.g. 510 Figure 8b) within the lelecommunications network only upon
positive determination {7a Figure 8b radio bearer establishment).
8. b would have been chvious 1o one of ordinary skill in the art when the invention
was filed o classify differant type of services (2.9, table 4 Kim) including those thal are
not classified as an emergency service, where the classification allows traffic
management o improve daia ransmission capability [0004],
9. Fong does not explicitly disclose access classes can be predefined services.
10.  However, Budka, in the same field of processing loads using access class
barring (Figures 5A, 5B, 5C [col2:28]) discloses an indication of a resource capacity
(tables for idle/busy [col4:7]) of a network access point (NAP) (e.g. 113-1 Figure 1)
reserved for connection setup requests ([0015 Fong][0025 Gupta]) for one or more
predefined services (premium service assigned to access class 11 at discretion of GSM
provider [col5:15]).
11. It would have been obvious to one of ordinary skill in the art to adopt Budka’s
teaching that access class can be both permanently assigned to a device or can be

assigned at the discretion of the GSM service provider [col 5:15].

12. For claim 2, Fong discloses wherein the determination of whether the
connection setup request (Figure 9 and Figure 11) is fo be fulfilled (restrict access
based on congestion [0033]) is further based on one or more agreements ([0050]
barring factor) with one or more service providers (MME of the core network [0045])

regarding resource capacity (allow network operator to prevent overload [0030]) in an
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access network (radio access network [0030]) part of the telecommunications network
(Figure 1).

13.  For claim 3, Fong discloses wherein the one or more agreements comprise
reservation (barring factor [0050]), at the NAP (e.g. eNB) serving the UE, of a
predefined resource capacity (e.9. 50% of UEs barred [0054]) for connection setup
requests (e.g. 50% connections are allowed through [0054]) for one or more predefined
services (e.g. category A,B,C [0054]).

14.  For claim 4, Fong discloses wherein the predefined resource capacity (e.9. 50%
[0054)) is set as a percentage of the total resource capacity of the NAP (barring factor
can be a percentage that is barred from accessing the eNB [0054]).

15.  For claim 5, Fong discloses wherein the predefined resource capacity (e.g.
barring factor) is set as a predefined amount (a percentage [0054]) of the total resource
capacity of the NAP, the predefined amount being less than the total resource capacity
of the NAP (percentage [0054]).

16.  For claim 6, Fong discloses wherein the predefined resource capacity (EAB
configuration [0043]) is dynamically adjusted (dynamically modified [0043]).

17.  For claim 7, Fong and Gupta discloses identifying from the connection setup
request (e.g. 304 Figure 3 Gupta), a service (e.g. alarm with normal priority [0019
Gupta)) for which a connection setup is requested (504 Figure 5 Gupta), determining
that the identified service (e.g. alarm) is not one of the one or more predefined services
(not low priority 506 Figure 5 Gupta Yes path) and, optionally, determining that the
identified service is not one of one or more additional predefined services; and

determining that the connection setup request is to be fulfilled (Figure 3 Gupta) if, at the
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NAP serving the UE, there is sufficient unused resource capacity ([0035] able to
support RRC connection [0035] not congested [0024]) that is not reserved (override low
priority 512 Figure 5 Gupta) for the connection setup requests for the one or more
predefined services (514 Figure 5 Gupta initiate communication with higher priority).

18.  For claim 8, Gupta discloses providing an indication (Connection Setup Message
308 Figure 3 [0035]) to the UE of whether the connection setup request was determined
to be fulfilled.

19.  For claim 9, Gupta discloses a computer program product ([0014] software
program executed on Figure 1), preferably stored on a computer- readable non-
transitory storage medium, comprising software code portions configured for, when
executed in a computer, carrying out method steps according to claim 1.

20. For claim 13, Fong discloses wherein the node is a mobile management entity

(MME) of the telecommunications network (350 Figure 9 MME).

21.  Claims 10, 11 are rejected under 35 U.S.C. 103 as being unpatentable by Gupta
in view of Fong and further in view of Budka.

22.  For claim 10, Fong discloses an indication (EAB parameters Figure 3 ) of a
resource capacity (barring factor value [0054]) of a network access point (NAP) (eNB)
reserved for connection setup requests (Figure 8 connection request message) for one
or more predefined services ([0031] e.g. access class); an indication of an amount of
resources ([0061] category B devices given a barring factor of 50%) currently used by
the NAP for the one or more predefined services (50% of category B devices allowed to

transmit [0061]); and an indication ([0062] e.g. barring factor of category A devices) of
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an amount of resources (e.g. 100% or 50%) currently used by the NAP for services that
do not belong to the one or more predefined services (category A devices and category
B devices are mutually exclusive [0058]).

23. Fong does not explicitly disclose access classes can be predefined services.

24. However, Budka, in the same field of processing loads using access class
barring (Figures 5A, 5B, 5C [col2:28]) discloses an indication of a resource capacity
(tables for idle/busy [col4:7]) of a network access point (NAP) (e.g. 113-1 Figure 1)
reserved for connection setup requests ([0015 Fong][0025 Gupta]) for one or more
predefined services (premium service assigned to access class 11 at discretion of GSM
provider [col5:15]);

25. It would have been obvious to one of ordinary skill in the art to adopt Budka’s
teaching that access class can be both permanently assigned to a device or can be
assigned at the discretion of the GSM service provider [col 5:15].

26. Forclaim 11, Fong discloses a computer-readable storage medium, preferably

non-transitory, storing the data structure according to claim 10 ([0129] e.qg. flash drive).

27. For claims 14, 15, the rationale of the rejections is similar to claim 10.

Response to Arguments

28. On page 6 and 7 of the Remarks, Applicant points to [0211 Kim] and table 3

(attach procedure) to argue that the determination that a service is not an emergency

service is performed at the UE not at the node.
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29. Inreply. Kim [0211] and table 3 attach procedure shows UE originating an call
with establishment cause set to either EPS emergency attach or not. The eNodeB reads
the EPS attach type to determine whether the attachment is an emergency call or not.
Depending on the attachment type, the eNB sets the RRC establishment to be either
MO-signaling or emergency call; therefore the eNB(node) is performing the determining
based on the EPS attach type.

30. On page 7, Applicant argues access class in Fong [0031] does not identify a
service class but the class of a device.

31. Inreply, Applicant’s arguments have been considered but are moot because the
arguments do not apply to the references being used in the current rejection, in
particular Budka.

32. On page 8, Applicant argues in regards to claim 10, that Fong reserves capacity
for devices not predefined services.

33. Inreply, Applicant’s arguments have been considered but are moot because the
arguments do not apply to the references being used in the current rejection, in

particular Budka.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Basil Ma whose telephone number is (408)918-7571.

The examiner can normally be reached on Monday-Thursday 8AM-6PM PST.
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Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jeffery Rutkowski can be reached on (571) 270-1215. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/B.M./
Examiner, Art Unit 2415

/JEFFREY M RUTKOWSKI/
Supervisory Patent Examiner, Art Unit 2415
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determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Rudolf Strijkers

Application No.: 15/538,182 Filed: December 17, 2015
Confirmation No.: 3145
For: Handling of Connection Setup Requests

AMENDMENT

Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This Amendment is being filed in response to the Final Office Action mailed from the
U.S. Patent and Trademark Office on February 6, 2020 in the above-identified application.
Reconsideration and further examination are requested.

In lieu of filing a Notice of Appeal, a Request for Continued Examination (RCE) is being
filed concurrently herewith.

An extension of time to respond to the Office Action is respectfully requested. A Petition
for Extension of Time and the appropriate fee are being filed concurrently with this document.

Please amend the application as follows:
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Amendments to the Claims

Please amend claim 1.

The Claim Listing below will replace all prior versions of the claims in the application:

Claim Listing

1. (Currently Amended) A method for assisting in handling of connection setup requests in

a telecommunications network, the method comprising:

intercepting, by a node, a connection setup request from a user equipment (UE) to
a control node of a radio access network (RAN) part of the telecommunications network;

identifying, by the node, from the connection setup request, a service for which
the connection setup is requested;

determining, by the node, that the identified service is not an emergency service;

determining, by the node, whether the connection setup request is to be fulfilled
based at least on information regarding resource use within a network access point (NAP)
serving the UE; and

passing, by the node, the connection setup request for further processing within

the telecommunications network only upon positive determination.

2. (Original) The method according to claim 1, wherein the determination of whether the
connection setup request is to be fulfilled is further based on one or more agreements
with one or more service providers regarding resource capacity in an access network part

of the telecommunications network.

3. (Original) The method according to claim 2, wherein the one or more agreements
comprise reservation, at the NAP serving the UE, of a predefined resource capacity for

connection setup requests for one or more predefined services.

4. (Original) The method according to claim 3, wherein the predefined resource capacity is

set as a percentage of the total resource capacity of the NAP.

5. (Original) The method according to claim 3, wherein the predefined resource capacity is
set as a predefined amount of the total resource capacity of the NAP, the predefined

amount being less than the total resource capacity of the NAP.
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(Previously Presented) The method according to claim 3, wherein the predefined resource

capacity is dynamically adjusted.

(Previously Presented) The method according to claim 3, further comprising:
determining that the identified service is not one of the one or more predefined
services and, optionally, determining that the identified service is not one of one or more
additional predefined services; and
determining that the connection setup request is to be fulfilled if, at the NAP
serving the UE, there is sufficient unused resource capacity that is not reserved for the

connection setup requests for the one or more predefined services.

(Previously Presented) The method according to claim 1, further comprising providing an
indication to the UE of whether the connection setup request was determined to be

fulfilled.

(Previously Presented) A computer program product, stored on a computer-readable non-
transitory storage medium, comprising software code portions configured for, when

executed in a computer, carrying out method steps according to claim 1.

(Original) A data structure comprising at least:

an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;

an indication of an amount of resources currently used by the NAP for the one or
more predefined services; and

an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefined services.

(Previously Presented) A non-transitory computer-readable storage medium storing the

data structure according to claim 10.

(Previously Presented) A node comprising:
a computer readable storage medium having computer readable program code

embodied therewith, and
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a processor coupled to the computer readable storage medium, wherein
responsive to executing the computer readable program code, the processor is configured
to perform executable operations comprising:

intercepting a connection setup request from a user equipment (UE) to a control
node of a radio access network (RAN) part of a telecommunications network;

identifying, from the connection setup request, a service for which the connection
setup is requested,

determining that the identified service is not an emergency service;

determining whether the connection setup request is to be fulfilled based at least
on information regarding resource use within a network access point (NAP) serving the
UE; and

passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

13.  (Original) The node according to claim 12, wherein the node is a mobile management

entity (MME) of the telecommunications network.

14. (Previously Presented) The node according to claim 12, wherein:

the node is communicatively connected to a computer-readable storage medium
storing a data structure comprising at least:

an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;

an indication of an amount of resources currently used by the NAP for the one or
more predefined services;

an indication of an amount of resources currently used by the NAP for services
that do not belong to the one or more predefined services; and

the information regarding resource use within the NAP serving the UE comprises

at least a portion of information stored on the computer-readable storage medium.

15. (Previously Presented) A system comprising:
the node according to claim 12, and

a computer-readable storage medium storing a data structure comprising at least:
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an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;

an indication of an amount of resources currently used by the NAP for the one or
more predefined services; and

an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefined services.
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REMARKS

Amendments to the Claims

Claim 1 is amended to recite “a node.” Support for the amendment is found at least at
FIG. 2; page 4, lines 19-23; page 8, lines 29-31; and page 9, lines 28-34.

The amendments are made to expedite prosecution of this application. Applicant is not
conceding that the claims prior to amendment are not patentable. No inference should be made
that Applicant is disclaiming any subject matter of the present application, and Applicant
reserves the right to pursue the unamended claims or any other broader or narrower claims
supported by the disclosure at a later date, including in one or more continuing applications.
Cancellation of any claim herein is without prejudice to reinstatement in this or continuing
application.

Entry of the amendment to the claims is respectfully requested.

Rejections Under 35 U.S.C. § 103

Claims 1-15 were rejected under 35 U.S.C. 103 as being unpatentable based on Gupta
(US2013/0201870) in view of Fong et al. (US2014/0128029 hereinafter Fong) and further in
view of Kim et al. (US2015/0304937 hereinafter Kim). Applicant respectfully disagrees.

In the rejection, the Office acknowledged that Fong does not teach “determining the
identified service is not an emergency service” and looked to Kim.

In Kim, the UE is disclosed as being capable of “determining that the service is not an
emergency service.” See Kim, paragraph [0211]:

When a NAS connection establishment is requested, the
establishment cause used by a UE's higher layer and NAS layer
may be selected according to each procedure shown in the

following table.

and Table 3:
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TABLES

MNAS procedure  Establsshotest cage Type

Attach If an attach requsest message has an Sigmaling

proceduses EPE attach type which 3 not set to initiated
an FPS emespency atach, an RRC v a UE

establ ishrvent cause 15 set o fonginating

Mﬂﬁignalél‘lg.. sigmaling)
If an attach rc\qlms I ynessage has an Emergency
EPE aftach S\]a; which 8 set to an EPS cal}
emergency attach, an RRC establishment

CINBRE 18 Ltm an emergency el

This contrasts with the feature being performed by a node as recited in claim 1 (amended)
and claim 12. Thus, Kim does not teach or suggest “determining that the identified service is not
an emergency service” being performed by the node.

The Office also indicated the view that Fong identifies services associated with the
connection setup request, and referred to paragraph [0031]. However, paragraph [0031]
discloses that devices can be members of access class 0-9, and in addition, that the mobile
devices may be members of special categories (access classes 11-15). So, if a mobile device is
class 12, this means that ALL calls from this mobile device will be treated in a special way. This
does not identify the class of a service, but the class of a device.

The Office also referred to paragraph [0086] as allegedly disclosing “rejecting non-
emergency data transfers,” but this is not what the paragraph discloses. Rather, it mentions

“reject RRC connection establishments for non-emergency mobile originated data transfer”

(emphasis added). So again, such disclosure in Fong is not related to the service but to the
device.

To establish a prima facie case of obviousness, the Manual of Patent Examining
Procedure (“MPEP”) requires a factual finding “that the prior art include each element claimed.”
MPEP 2143(A)(1). “All words in a claim must be considered in judging the patentability of that
against the prior art.” MPEP 2143.03.

Even if the references could be combined, which Applicant does not concede, the cited
hypothetical combination is missing at least one element, namely, “identifying, by the node,

from the connection setup request, a service for which the connection setup is requested,

-7 -
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determining, by the node, that the identified service is not an emergency service,” as recited, in
part, in Applicant’s claim 1, as currently amended.

In light of the above, Applicant respectfully submits that the Office fails to establish a
prima facie case of obviousness with regard to Applicant’s claim 1, as currently amended. As
such, Applicant respectfully submits that claim 1, as currently amended, is novel and non-
obvious over the cited hypothetical combination of art.

Independent claim 12 recites similar features as claim 1, and is patentable for at least the
same reasons given for claim 1.

Applicant respectfully submits that claims 2-9 and 13-15 which depend from claims 1
and 12, respectively, include the same elements as the claim(s) from which they depend, and are
novel and non-obvious for at least the same reasons set forth above in regard to amended claims
1 and 12.

Independent claim 10 recites a data structure that requires three indications in relation to
a network access point (NAP).

Fong’s barring factor is not related to “an indication of a resource capacity of a network
access point (NAP) reserved for connection setup requests for one or more predefined services;
an indication of an amount of resources currently used by the NAP for the one or more
predefined services; and an indication of an amount of resources currently used by the NAP for
services that do not belong to the one or more predefined services,” as required by independent
claim 10.

Claim 10 recites an indication of a resource capacity of a network access point (NAP)

reserved for connection setup requests for one or more predefined services, whereas Fong

discloses a reserved capacity for devices. Thus, Fong teaches reserving capacity for all services
requested by a device and not one or more predefined services.

In light of the above, Applicant respectfully submits that the Office fails to establish a
prima facie case of obviousness with regard to Applicant’s claim 10. As such, Applicant
respectfully submits that claim 10 is novel and non-obvious over the cited hypothetical
combination of art.

Applicant respectfully submits that claim 11, which depends from claim 10, is novel and

non-obvious for at least the same reasons set forth above in regard to claim 10.
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Accordingly, Applicant respectfully requests withdrawal of the rejections of claims 1-15

under 35 U.S.C. § 103 and requests the claims be accepted for allowance.

Payvment of Fees

Authorization is hereby granted to charge the fees due with this submission, including

any extension of time fee, to Deposit Account No. 08-0380.

CONCLUSION

In view of the above amendments and remarks, it is believed that all claims are in
condition for allowance, and it is respectfully requested that the application be passed to issue. If
the Examiner feels that a telephone conference would expedite prosecution of this case, the

Examiner is invited to call the undersigned.

Respectfully submitted,

HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

By/Timothy J. Meagher, Reg. No. 39302/
Timothy J. Meagher

Registration No. 39,302

Telephone: (978) 341-0036

Facsimile: (978)341-0136

Concord, MA 01742-9133

Date: 7/28/2020
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PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) |496°1056-001

Application Number Filed
15/538,182 2015-12-17

FOIrHandling Of Connection Setup Requests

Art Unit Examiner .
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This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
I:I One month (37 CFR 1.17(a)(1)) $200 $100 $50 $
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A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

RO O O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 080380

Payment made via EFS-Web.

N

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 39,302

|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Timothy J. Meagher, Reg. No. 39302/ 7/28/2020

Signature Date
Timothy J. Meagher 978-341-0036
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below™.
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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 6 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 PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Disposition of Claims*
5) Claim(s) 1-15 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
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Application/Control Number: 15/538,182 Page 2
Art Unit: 2415

Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION
This communication is in response to Applicant’'s Remarks filed under 37 C.F.R.
§1.111 in response to a non-final office action. Claims 1,7, 9, 11, 12 and 14 have been
amended. The previous 112(b) rejection has been obviated by amendment. Claims 1-

15 are pending.

Claim Rejections - 35 USC § 103
The text of those sections of Title 35, U.S. Code not included in this action

can be found in a prior Office action.

1. Claims 1-15 are rejected under 35 U.S.C. 103 as being unpatentable by Gupta
(US 2013/0201870) in view of Fong et al. (US 2014/0128029 hereafter Fong) and
further in view of Kim et al. (US 2015/0304937 hereafter Kim).

2. For claims 1 and 12, Gupta discloses handling of connection setup requests
(Figure 2, Figure 3) in a telecommunications network (Figure 1), comprising:
intercepting a connection setup request ([0032] 206 network controller, e.g. eNB, may
control establishment of RRC connections) from a user equipment (UE) (15 Figure 1) to
a control node (e.g. 45 Figure 1 e.g. MME [0029]) of a radio access network (RAN) part
(20 Figure 1) of the telecommunications network (Figure 1); determining (based on

network congestion [0025]) whether the connection setup request is to be fulfilled
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(connection setup message 308 Figure 3 [0035] or connection reject message 208
Figure 2 [0033]) based at least on information regarding resource use (congestion or
overload [0025]) within a network access point (NAP) (e.g. eNB [0032]) serving the UE
([0039] UE attached to the eNB); and passing the connection setup request (eNB
responds with connection setup message 308 Figure 3) for further processing (further
handshaking with an adapted protocol [0035]) within the telecommunications network
only upon positive determination (e.g. RAN 20 can support an RRC connection [0035]).
3. Gupta teaches the eNB rejecting (Figure 2) or accepting (Figure 3) a connection
request based on an overload/congestion status mechanism (EAB [0025]) but does not
disclosed communication between MME and eNB regarding overloaded conditions.

4. Fong in the same field of connecting UEs to a 3GPP network, further elaborates
on the EAB mechanism by teaching information regarding resource use ([0033] prevent
overloading the access network) sent (362 Figure 9 overload start) by a control node
(MME 350 Figure 9) to a network access point (NAP) (310 Figure 9 e.g. eNB [0044]) for
determining whether the connection setup request is to be fulfilled (overloaded [0101]
Figure 9 or normal operation Figure 11 [0098]).

5. It would have been obvious for one of ordinary skill when the invention was filed
to incorporate Fong's further elaboration on the communication between the MME and
the eNB for restricting access at the eNB to avoid overloading the access/core network
[0030].

6. Fong ideniifies services { [0031] access classes e.g. public ulifiies) associated

with the gonnection selup request. {fabstract]) and “rejecting non-emergency data
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transfers” [0088] but does not teach defermining ihe ideniified service 18 nol an

SIMSrgency service,

7. Howaver, Kim, in the same feld of establishing an RREC connection using EAB
procedures [(1211] discloses infercepiing a connection setup requestie.q. 4a Figurs 8a)
from a user eguipment (UE] to a control node {e.g. eNB) of a radic aceess nelwork

{HAN) part of the telecommunications network; identifving, from the conneclion setup

reguest (23 Figure 8a), a servige {2a Figure Ba MO-IMS service new causs [02221) for

which the conneclion setup is requesied (Za Figure 8a8); determining that the ideniified

service (2.9 lable 4 ACE information [02221) s 1ol an emergency senvice; (6.9, ac-

BarringForMO-Signalling table 4 [0224] ) determining whether the connection selup
request {complete setup Figure 8b or reject Figure 8a) is fo be fulfifled based at least on
information regarding resource use {congestion controb) Figure 8g, 8b {B141] within a
network aecess point (NAF) (eNB Fugure 8a, 8oy serving the UE, and passing the
connection setup request for further processing (towards MME e.g. 510 Figure 8b)
within the felecommunications netyork only upon positive determination {7a Figure 8b
radic bearer establishmeant).

8. i would have been obwious (o one of ordinary skill in the art when the invention
was filed {0 classity different type of services {g.g. {able 4 Kim) including those that are
not classitied as an emergency service, wherg the clgssification allows traffic
managemant to improve data transmission capability (00041,

9. For claim 2, Fong discloses wherein the determination of whether the
connection setup request (Figure 9 and Figure 11) is to be fulfilled (restrict access

based on congestion [0033]) is further based on one or more agreements ([0050]
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barring factor) with one or more service providers (MME of the core network [0045])
regarding resource capacity (allow network operator to prevent overload [0030]) in an
access network (radio access network [0030]) part of the telecommunications network
(Figure 1).

10.  For claim 3, Fong discloses wherein the one or more agreements comprise
reservation (barring factor [0050]), at the NAP (e.g. eNB) serving the UE, of a
predefined resource capacity (e.g. 50% of UEs barred [0054]) for connection setup
requests (e.g. 50% connections are allowed through [0054]) for one or more predefined
services (e.g. category A,B,C [0054]).

11.  For claim 4, Fong discloses wherein the predefined resource capacity (e.9. 50%
[0054)) is set as a percentage of the total resource capacity of the NAP (barring factor
can be a percentage that is barred from accessing the eNB [0054]).

12.  For claim 5, Fong discloses wherein the predefined resource capacity (e.g.
barring factor) is set as a predefined amount (a percentage [0054]) of the total resource
capacity of the NAP, the predefined amount being less than the total resource capacity
of the NAP (percentage [0054]).

13.  For claim 6, Fong discloses wherein the predefined resource capacity (EAB
configuration [0043]) is dynamically adjusted (dynamically modified [0043]).

14.  For claim 7, Fong and Gupta discloses identifying from the connection setup
request (e.g. 304 Figure 3 Gupta), a service (e.g. alarm with normal priority [0019
Gupta)) for which a connection setup is requested (504 Figure 5 Gupta); determining
that the identified service (e.g. alarm) is not one of the one or more predefined services

(not low priority 506 Figure 5 Gupta Yes path) and, optionally, determining that the
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identified service is not one of one or more additional predefined services; and
determining that the connection setup request is to be fulfilled (Figure 3 Gupta) i, at the
NAP serving the UE, there is sufficient unused resource capacity ([0035] able to
support RRC connection [0035] not congested [0024]) that is not reserved (override low
priority 512 Figure 5 Gupta) for the connection setup requests for the one or more
predefined services (514 Figure 5 Gupta initiate communication with higher priority).

15.  For claim 8, Gupta discloses providing an indication (Connection Setup Message
308 Figure 3 [0035]) fo the UE of whether the connection setup request was determined
to be fulfilled.

16.  For claim 9, Gupta discloses a computer program product ([0014] software
program executed on Figure 1), preferably stored on a computer- readable non-
transitory storage medium, comprising software code portions configured for, when
executed in a computer, carrying out method steps according to claim 1.

17.  For claim 10, 14, and 15, Fong discloses an indication (EAB parameters Figure
3) of a resource capacity (barring factor value [0054]) of a network access point (NAP)
reserved for connection setup requests for one or more predefined services ([0060]
Figure 5 category A mobile devices given lowest priority); an indication of an amount of
resources ([0061] category B devices given a barring factor of 50%) currently used by
the NAP for the one or more predefined services (50% of category B devices allowed to
transmit [0061]); and an indication ([0062] e.g. barring factor of category A devices) of
an amount of resources (e.g. 100% or 50%) currently used by the NAP for services that
do not belong to the one or more predefined services (category A devices and category

B devices are mutually exclusive [0058]).
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18.  For claim 11, Fong discloses a computer-readable storage medium, preferably
non-transitory, storing the data structure according to claim 10 ([0129] e.g. flash drive).
19.  For claim 13, Fong discloses wherein the node is a mobile management entity

(MME) of the telecommunications network (350 Figure 9 MME).

Response to Arguments

Applicant’s arguments have been considered but are moot because the
arguments do not apply to any of the references, particularly Kim, being used in the
current rejection.

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.
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/B.M./
Examiner, Art Unit 2415

/JEFFREY M RUTKOWSKI/
Supervisory Patent Examiner, Art Unit 2415
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Docket No.: 4965.1056-001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Rudolf Strijkers

Application No.: 15/538,182 Filed: December 17, 2015
Confirmation No.: 3145
For: Handling Of Connection Setup Requests

AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This document is being filed in response to the Office Action mailed from the U.S. Patent
and Trademark Office on May 16, 2019 in the above-identified application. Reconsideration and
further examination are requested.

An extension of time to respond to the Office Action is respectfully requested. A Petition
for Extension of Time and the appropriate fee are being filed concurrently with this document.

Please amend the application as follows:
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PTO/AIA/22 (03-13)

Approved for use through 7/31/2016. OMB 0651-0031

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

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

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) |496°1056-001

Application Number Filed
15/538,182 2015-12-17

FOIrHandling Of Connection Setup Requests

Art Unit Examiner

2415

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee
|:| One month (37 CFR 1.17(@)(1)) $200 $100 $50 $
Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 600
I:' Three months (37 CFR 1.17(a)(3)) $1.,400 $700 $350 $
D Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
I:l Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

RO O O O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 080380

Payment made via EFS-Web.

N

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 39,302

|:| attorney or agent acting under 37 CFR 1.34. Registration number
/Timothy J. Meagher, Reg. No. 39302/ 10/15/2019

Signature Date
Timothy J. Meagher 978-341-0036
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below™.

* Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.136(a). 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 6 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 PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

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

2. Arecord 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.

3. Avrecord 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.

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

5. Avrrecord 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.

6. Arecord 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)).

7. Arecord 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.

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

9. Arecord 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
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Filing Date: 20-Jun-2017

Title of Invention: Handling of Connection Setup Requests
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Filed as Large Entity
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Electronic Acknowledgement Receipt
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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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REMARKS

Amendments to the Claims

Claims 1-15 are pending in the application. Claims 1, 7,9, 11, 12, and 14 are being
amended.

In particular, “preferably” has been removed from claims 9, 11, and 12. Claims 1 and 12
have been amended to include:

identifying, from the connection setup request, a service for which
the connection setup is requested;
determining that the identified service is not an emergency service;

Support may be found on page 3, lines 28-33 in combination with page 12, lines 19-21,
and original claim 7.

The amendments are made to expedite prosecution of this application. Applicant is not
conceding that the claims prior to amendment are not patentable. No inference should be made
that Applicant is disclaiming any subject matter of the present application, and Applicant
reserves the right to pursue the unamended claims or any other broader or narrower claims
supported by the disclosure at a later date, including in one or more continuing applications.
Cancellation of any claim herein is without prejudice to reinstatement in this or continuing

application.

Claim Rejections — 35 U.S.C. § 112
Claims 9, 11, and 12 were rejected under 35 U.S.C. 112(b) or 35 U.S.C. § 112 (pre-AlA),

second paragraph, as being indefinite.
The rejection has been addressed by amendment of claims 9, 11, and 12 to remove

“preferably.” Reconsideration of the rejection is respectfully requested.

Claim Rejections — 35 U.S.C. § 103

Claims 1-15 were rejected under 35 U.S.C. § 103 as being unpatentable over
US2013/0201870 to Gupta (hereinafter “Gupta”) in view of US2014/0128029 to Fong et al.
(hereinafter “Fong”). Applicant respectfully disagrees.

Gupta does not disclose the added features of amended claim 1:
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identifying, from the connection setup request, a service for which
the connection setup is requested;
determining that the identified service is not an emergency service;

In Gupta the requests indicate a priority and the network is configured to treat requests according
to the indicated priority in the request.

Fong also does not disclose these added features. Fong discloses a mobile device barring
the mobile device from accessing the transmission station (e.g. para. [0074]) or the radio access
network (RAN) may reject a radio resource control (RRC) connection request from a mobile
device based on the extended access barring (EAB) configuration information and/or roaming
category of the mobile device in an overload condition (see e.g. para. [0075]). Fong teaches
several options for the transmission station related to emergency services in an overload action:
rejecting RRC connection establishments for non-emergency mobile originated data transfer, or
permitting RRC connection establishments for emergency sessions. In case of a mobile device’s
EAB configuration, the RRC connection establishment request comprises an establishmentCause
IE which may indicate emergency. This may be used in the overload condition for determining
whether the RRC connection establishments are related to emergency sessions. This is not the
same as “identifying, from the connection setup request, a service for which the connection setup
is requested,” since Fong only teaches how to determine whether a service is related to an
emergency session, but not how to identify the service if it is not related to an emergency
session.

Moreover, Fong also does not teach the last two features of claim 1 when it is determined
that the identified service is not an emergency service. In the case where Fong determines the
RRC connection establishment request is related to an emergency session, it will process the
request immediately. If it determined it is not related to an emergency session, it will simply
reject the request.

To establish a prima facie case of obviousness, the Manual of Patent Examining
Procedure (“MPEP”) requires a factual finding “that the prior art include each element claimed.”
MPEP 2143(A)(1). “All words in a claim must be considered in judging the patentability of that
against the prior art.” MPEP 2143.03.

Even if the references could be combined, which Applicant does not concede, the cited
hypothetical combination is missing at least one element, namely, “identifying, from the

connection setup request, a service for which the connection setup is requested; determining that
-7 -

3010571.v1 ERICSSON EXHIBIT 1002, Page 232



Docket No.: 4965.1056-001

the identified service is not an emergency service,” as recited, in part, in Applicant’s claim 1, as
currently amended.

In light of the above, Applicant respectfully submits that the Office fails to establish a
prima facie case of obviousness with regard to Applicant’s claim 1, as currently amended. As
such, Applicant respectfully submits that claim 1, as currently amended, is novel and non-
obvious over the cited hypothetical combination of art.

Independent claim 12, as amended, recites similar features as claim 1, and is patentable
for at least the same reasons given for claim 1.

Applicant respectfully submits that claims 2-9 and 13-15 which depend from claims 1
and 12, respectively, include the same elements as the claim(s) from which they depend, and are
novel and non-obvious for at least the same reasons set forth above in regard to amended claims
1 and 12.

Independent claim 10 recites a data structure that requires three indications in relation to
a network access point (NAP). Fong discloses a barring factor, which can be configured to
control the percentage of mobile devices within a barring category that can be barred. The
barring factor can include a percentage of mobile devices in a barring category or a maximum
number of access attempts of mobile devices in the barring category.

Fong’s barring factor is not related to “an indication of a resource capacity of a network
access point (NAP) reserved for connection setup requests for one or more predefined services;
an indication of an amount of resources currently used by the NAP for the one or more
predefined services; and an indication of an amount of resources currently used by the NAP for
services that do not belong to the one or more predefined services,” as required by independent
claim 10.

In light of the above, Applicant respectfully submits that the Office fails to establish a
prima facie case of obviousness with regard to Applicant’s claim 10. As such, Applicant
respectfully submits that claim 10 is novel and non-obvious over the cited hypothetical
combination of art.

Applicant respectfully submits that claim 11, which depends from claim 10, is novel and
non-obvious for at least the same reasons set forth above in regard to claim 10.

Accordingly, Applicant respectfully requests withdrawal of the rejections of claims 1-15

under 35 U.S.C. § 103 and requests the claims be accepted for allowance.
-8-
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Pavment of Fees

Authorization is hereby granted to charge the fees due with this submission, including

any extension of time fee, to Deposit Account No. 08-0380.

CONCLUSION

In view of the above amendments and remarks, it is believed that all claims are in
condition for allowance, and it is respectfully requested that the application be passed to issue. If
the Examiner feels that a telephone conference would expedite prosecution of this case, the

Examiner is invited to call the undersigned.

Respectfully submitted,

HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

By_/Timothy J. Meagher, Reg. No. 39302/
Timothy J. Meagher

Registration No. 39,302

Telephone: (978) 341-0036

Facsimile: (978)341-0136

Concord, MA 01742-9133
Date: 10/15/2019
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Amendments to the Claims

Please amend claims 1, 7,9, 11, 12, and 14.

The Claim Listing below will replace all prior versions of the claims in the application:

Claim Listing

1. (Currently Amended) A method for assisting in handling of connection setup requests in
a telecommunications network, the method comprising:
intercepting a connection setup request from a user equipment (UE) to a control
node of a radio access network (RAN) part of the telecommunications network;

identifying, from the connection setup request, a service for which the connection

setup is requested:

determining that the identified service is not an emergency service:

determining whether the connection setup request is to be fulfilled based at least
on information regarding resource use within a network access point (NAP) serving the
UE; and

passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

2. (Original) The method according to claim 1, wherein the determination of whether the
connection setup request is to be fulfilled is further based on one or more agreements
with one or more service providers regarding resource capacity in an access network part

of the telecommunications network.

3. (Original) The method according to claim 2, wherein the one or more agreements
comprise reservation, at the NAP serving the UE, of a predefined resource capacity for

connection setup requests for one or more predefined services.

4. (Original) The method according to claim 3, wherein the predefined resource capacity is

set as a percentage of the total resource capacity of the NAP.
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5. (Original) The method according to claim 3, wherein the predefined resource capacity is
set as a predefined amount of the total resource capacity of the NAP, the predefined

amount being less than the total resource capacity of the NAP.

6. (Previously Presented) The method according to claim 3, wherein the predefined resource

capacity is dynamically adjusted.

7. (Currently Amended) The method according to claim 3, further comprising:

determining that the identified service is not one of the one or more predefined

services and, optionally, determining that the identified service is not one of one or more
additional predefined services; and

determining that the connection setup request is to be fulfilled if, at the NAP
serving the UE, there is sufficient unused resource capacity that is not reserved for the

connection setup requests for the one or more predefined services.

8. (Previously Presented) The method according to claim 1, further comprising providing an
indication to the UE of whether the connection setup request was determined to be

fulfilled.

9. (Currently Amended) A computer program product, preferably stored on a computer-
readable non-transitory storage medium, comprising software code portions configured

for, when executed in a computer, carrying out method steps according to claim 1.

10. (Original) A data structure comprising at least:
an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;
an indication of an amount of resources currently used by the NAP for the one or
more predefined services; and
an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefined services.

3010571.v1 ERICSSON EXHIBIT 1002, Page 236



Docket No.: 4965.1056-001

1. (Currently Amended) A non-transitory computer-readable storage mediumspreferably
nen-transttery; storing the data structure according to claim 10.

12. (Currently Amended) A node comprising:

a computer readable storage medium having computer readable program code
embodied therewith, and

a processor-preferably-a-mieroproeessor; coupled to the computer readable
storage medium, wherein responsive to executing the computer readable program code,
the processor is configured to perform executable operations comprising:

intercepting a connection setup request from a user equipment (UE) to a control
node of a radio access network (RAN) part of a telecommunications network;

identifying, from the connection setup request, a service for which the connection

setup is requested:

determining that the identified service is not an emergency service;

determining whether the connection setup request is to be fulfilled based at least
on information regarding resource use within a network access point (NAP) serving the
UE; and

passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

13.  (Original) The node according to claim 12, wherein the node is a mobile management

entity (MME) of the telecommunications network.

14. (Currently Amended) The node according to claim 12, wherein:

the node is communicatively connected to a computer-readable storage medium
storing a data structure comprising at least:[[,]]

an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;

an indication of an amount of resources currently used by the NAP for the one or
more predefined services;

an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefined services; and

-4 -
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the information regarding resource use within the NAP serving the UE comprises

at least a portion of information stored on the computer-readable storage medium.

15. (Previously Presented) A system comprising:
the node according to claim 12, and
a computer-readable storage medium storing a data structure comprising at least:
an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;
an indication of an amount of resources currently used by the NAP for the one or
more predefined services; and
an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefined services.
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Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 9, 11 and 12 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AlA), second paragraph, as being indefinite for failing to particularly point out and
distinctly claim the subject matter which the inventor or a joint inventor, or for pre-AlA
the applicant regards as the invention.

For claims 9, 11 and 12, the phrase "preferably' renders the claim(s) indefinite
because the claim(s) include(s) elements not actually disclosed (those encompassed by
"preferably"), thereby rendering the scope of the claim(s) unascertainable. See MPEP
§ 2173.05(d). “Preferably’ fails to point out what is included or excluded by the claim

language. This claim is an omnibus type claim.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:
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A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the claimed
invention and the prior art are such that the claimed invention as a whole would have been obvious
before the effective filing date of the claimed invention to a person having ordinary skill in the art to
which the claimed invention pertains. Patentability shall not be negated by the manner in which the
invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating

obviousness or nonobviousness.

1. Claims 1-15 are rejected under 35 U.S.C. 103 as being unpatentable by Gupta
(US 2013/0201870) in view of Fong et al. (US 2014/0128029 hereafter Fong).

2. For claims 1 and 12, Gupta discloses handling of connection setup requests
(Figure 2 , Figure 3) in a telecommunications network (Figure 1), comprising:
intercepting a connection setup request ([0032] 206 network controller, e.g. eNB, may
control establishment of RRC connections) from a user equipment (UE) (15 Figure 1) to
a control node (e.g. 45 Figure 1 e.g. MME [0029]) of a radio access network (RAN) part
(20 Figure 1) of the telecommunications network (Figure 1); determining (based on
network congestion [0025]) whether the connection setup request is to be fulfilled

(connection setup message 308 Figure 3 [0035] or connection reject message 208
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Figure 2 [0033]) based at least on information regarding resource use (congestion or
overload [0025]) within a network access point (NAP) (e.g. eNB [0032]) serving the UE
([0039] UE attached to the eNB); and passing the connection setup request (eNB
responds with connection setup message 308 Figure 3) for further processing (further
handshaking with an adapted protocol [0035]) within the telecommunications network
only upon positive determination (e.g. RAN 20 can support an RRC connection [0035]).
3. Gupta teaches the eNB rejecting (Figure 2) or accepting (Figure 3) a connection
request based on an overload/congestion status mechanism (EAB [0025]) but does not
disclosed communication between MME and eNB regarding overloaded conditions.

4. Fong in the same field of connecting UEs to a 3GPP network, further elaborates
on the EAB mechanism by teaching information regarding resource use ([0033] prevent
overloading the access network) sent (362 Figure 9 overload start) by a control node
(MME 350 Figure 9) to a network access point (NAP) (310 Figure 9 e.g. eNB [0044]) for
determining whether the connection setup request is to be fulfilled (overloaded [0101]
Figure 9 or normal operation Figure 11 [0098]).

5. It would have been obvious for one of ordinary skill when the invention was filed
to incorporate Fong’s further elaboration on the communication between the MME and
the eNB for restricting access at the eNB to avoid overloading the access/core network
[0030].

6. For claim 2, Fong discloses wherein the determination of whether the
connection setup request (Figure 9 and Figure 11) is fo be fulfilled (restrict access
based on congestion [0033]) is further based on one or more agreements ([0050]

barring factor) with one or more service providers (MME of the core network [0045])
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regarding resource capacity (allow network operator to prevent overload [0030]) in an
access network (radio access network [0030]) part of the telecommunications network
(Figure 1).

7. For claim 3, Fong discloses wherein the one or more agreements comprise
reservation (barring factor [0050]), at the NAP (e.g. eNB) serving the UE, of a
predefined resource capacity (e.g9. 50% of UEs barred [0054]) for connection setup
requests (e.g. 50% connections are allowed through [0054]) for one or more predefined
services (e.g. category A,B,C [0054]).

8. For claim 4, Fong discloses wherein the predefined resource capacity (e.g. 50%
[0054)) is set as a percentage of the total resource capacity of the NAP (barring factor
can be a percentage that is barred from accessing the eNB [0054]).

9. For claim 5, Fong discloses wherein the predefined resource capacity (e.g.
barring factor) is set as a predefined amount (a percentage [0054]) of the total resource
capacity of the NAP, the predefined amount being less than the total resource capacity
of the NAP (percentage [0054]).

10.  For claim 6, Fong discloses wherein the predefined resource capacity (EAB
configuration [0043]) is dynamically adjusted (dynamically modified [0043]).

11.  For claim 7, Fong and Gupta discloses identifying from the connection setup
request (e.g. 304 Figure 3 Gupta), a service (e.g. alarm with normal priority [0019
Gupta)) for which a connection setup is requested (504 Figure 5 Gupta), determining
that the identified service (e.g. alarm) is not one of the one or more predefined services
(not low priority 506 Figure 5 Gupta Yes path) and, optionally, determining that the

identified service is not one of one or more additional predefined services; and
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determining that the connection setup request is to be fulfilled (Figure 3 Gupta) if, at the
NAP serving the UE, there is sufficient unused resource capacity ([0035] able to
support RRC connection [0035] not congested [0024]) that is not reserved (override low
priority 512 Figure 5 Gupta) for the connection setup requests for the one or more
predefined services (514 Figure 5 Gupta initiate communication with higher priority).

12.  For claim 8, Gupta discloses providing an indication (Connection Setup Message
308 Figure 3 [0035]) fo the UE of whether the connection setup request was determined
to be fulfilled.

13.  For claim 9, Gupta discloses a computer program product ([0014] software
program executed on Figure 1), preferably stored on a computer- readable non-
transitory storage medium, comprising software code portions configured for, when
executed in a computer, carrying out method steps according to claim 1.

14.  For claim 10, 14, and 15, Fong discloses an indication (EAB parameters Figure
3) of a resource capacity (barring factor value [0054]) of a network access point (NAP)
reserved for connection setup requests for one or more predefined services ([0060]
Figure 5 category A mobile devices given lowest priority); an indication of an amount of
resources ([0061] category B devices given a barring factor of 50%) currently used by
the NAP for the one or more predefined services (50% of category B devices allowed to
transmit [0061]); and an indication ([0062] e.g. barring factor of category A devices) of
an amount of resources (e.g. 100% or 50%) currently used by the NAP for services that
do not belong to the one or more predefined services (category A devices and category

B devices are mutually exclusive [0058]).
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15.  For claim 11, Fong discloses a computer-readable storage medium, preferably
non-transitory, storing the data structure according to claim 10 ([0129] e.qg. flash drive).
16.  For claim 13, Fong discloses wherein the node is a mobile management entity

(MME) of the telecommunications network (350 Figure 9 MME).

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BASIL MA whose telephone number is (408)918-7571.
The examiner can normally be reached on Monday-Thursday 8AM-6PM PST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jeffery Rutkowski can be reached on (571) 270-1215. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.
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Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/B.M./
Examiner, Art Unit 2415

/JEFFREY M RUTKOWSKI/
Supervisory Patent Examiner, Art Unit 2415
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S4 i ("20120130312").PN. us- OR OFF 2019/04/15
PGPUB; 15:25
USPAT;
USOCR

S5 40 ("w02012130312").PN. us- OR OFF 2019/04/15
PGPUB; 15:26
USPAT;
USOCR

S6 0 ("14008759").PN. uUs- OR OFF 2019/04/15
PGPUB; 15:27
USPAT;
USOCR

YA ("20140016616").PN. us- OR OFF 2019/04/15
PGPUB; 15:27
USPAT;
USOCR

S8 0 ("2013201870").PN. uUs- OR OFF 2019/04/15
PGPUB; 15:28
USPAT;
USOCR

S9 it ("20130201870").PN. us- OR OFF 2019/04/15
PGPUB; 15:28
USPAT;
USOCR

S10 it ("6192248").PN. us- OR OFF 2019/04/15
PGPUB; 15:29
USPAT;
USOCR

S11 4 "23361117".FMID. us- OR OFF 2019/04/15
PGPUB; 15:29
USPAT;
FPRS

S12 i1 ("20120039168").PN. us- OR OFF 2019/04/15
PGPUB; 15:37
USPAT;
USOCR

P i | i ) i
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S13 {10 ("10504803").PN. us- OR OFF 2019/05/06
PGPUB; 15:10
USPAT;
USOCR

S14 {0 ("100504803").PN. us- OR OFF 2019/05/06
PGPUB; 15:10
USPAT;
USOCR

S15 {2053 hollis.in. us- OR OFF 2019/05/06
PGPUB; 15:10
USPAT

S16 {14 S15 and ericsson.as. us- OR OFF 2019/05/06
PGPUB; 15:10
USPAT

S17 {12 "11004206".FMID. us- OR OFF 2019/05/06
PGPUB; 15:11
USPAT;
FPRS

S$18 {0 ("14008759").PN. us- OR OFF 2019/05/06
PGPUB; 15:13
USPAT;
USOCR

S$19 {0 ("140008759").PN. us- OR OFF 2019/05/06
PGPUB; 15:13
USPAT;
USOCR

S20 {1 ("20140016616").PN. us- OR OFF 2019/05/06
PGPUB; 15:14
USPAT;
USOCR

S21 4103 h04w76/10.cpc. and "extended service us- OR OFF 2019/05/06

request” PGPUB; 21:35

USPAT

S22 {35 S21 and "connection setup” us- OR OFF 2019/05/06
PGPUB; 21:35
USPAT

S$23 {35 S22 and resource us- OR OFF 2019/05/06
PGPUB; 21:36
USPAT

S24 §2 S23 and percentage us- OR OFF 2019/05/06
PGPUB; 21:36
USPAT

S25 {474 h04w76/10.cpc. and h04w76/20.cpc. us- OR OFF 2019/05/06
PGPUB; 21:40
USPAT

S26 {14 S25 and percentage us- OR OFF 2019/05/06
PGPUB; 21:40
USPAT

S27 {12 $26 and resource us- OR OFF 2019/05/06
PGPUB; 21:41
USPAT

528 {5 S25 and "extended service request” us- OR OFF 2019/05/06
PGPUB; 21:43
USPAT

S29 {2 S25 and "extended service request" and us- OR OFF 2019/05/06

percentage PGPUB; 21:44

USPAT

1S30 {53 11S25 and (percentage partial) qus-  JOR JOFF  12019/05/064
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PGPUB; 21:45
USPAT
S31 40 S25 and (percentage partial) near us- OR OFF 2019/05/06
(capacity resource load) PGPUB; 21:45
USPAT
S32 1153 S25 and (percentage partial) us- OR OFF 2019/05/06
PGPUB; 21:45
USPAT
S33 {27 S25 and (percentage partial) and setup us- OR OFF 2019/05/06
PGPUB; 21:46
USPAT
S34 {31 S25 and (percentage partial) and (setup us- OR OFF 2019/05/06
rec) PGPUB; 21:47
USPAT
S35 {{1461057 {{S34 nor S33 us- OR OFF 2019/05/06
PGPUB; 21:48
USPAT
S36 14 S34 not S33 us- OR OFF 2019/05/06
PGPUB; 21:48
USPAT
S37 {474 h04w76/10.cpc. and h04w76/20.cpc. us- OR OFF 2019/05/06
PGPUB; 22:22
USPAT
S38 i S37 and "extended access barring” us- OR OFF 2019/05/06
PGPUB; 22:22
USPAT
S39 {10 ("2018/0317202").URPN. USPAT {{OR OFF 2019/05/06
22:22
$40 149 h04w76/$.cpc. and "extended access USPAT iOR OFF 2019/05/06
barring” 22:23
S41 4474 S37 us- OR OFF 2019/05/06
PGPUB; 22:24
USPAT
S42 {1 S38 us- OR OFF 2019/05/06
PGPUB; 22:24
USPAT
$43 i1 S37 and "extended access barring” us- OR OFF 2019/05/06
PGPUB; 22:24
USPAT
S44 {145 h04w76/$.cpc. and "extended access us- OR OFF 2019/05/06
barring” PGPUB; 22:25
USPAT
$45 {131 $44 and percentage us- OR OFF 2019/05/06
PGPUB; 22:27
USPAT
$46 {25 $44 and percentage and overload us- OR OFF 2019/05/06
PGPUB; 22:28
USPAT
S47 48 (US-20170353980-$% or US-20140016616-$ {{US- OR OFF 2019/05/07
or US-20130201870-% or US- PGPUB; 14:05
20120039168-% or US-20110216761-$ or {USPAT
US-20150373733-$ or US-20140128029-
$).did. or (US-6192248-$).did.
S48 i1 $47 and unused us- OR OFF 2019/05/07
PGPUB; 14:05
USPAT
549 |8 1(US-20170353980-$ or US-20140016616-${jUS-  OR |OFF  112019/05/07,
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or US-20130201870-$ or US- PGPUB; 15:48
20120039168-$ or US-20110216761-$ or {{USPAT
US-20150373733-$% or US-20140128029-
$).did. or (US-6192248-$).did.
S50 {5 $49 and connection us- OR OFF 2019/05/07
PGPUB; 15:48
USPAT
S51 {14 S50 and "base station” us- OR OFF 2019/05/07
PGPUB; 15:50
USPAT
S52 15 S50 and ("base station” enb) us- OR OFF 2019/05/07
PGPUB; 15:50
USPAT
S53 i S50 and ("base station" enb) near us- OR OFF 2019/05/07
between PGPUB; 15:51
USPAT
S54 1474 h04w76/10.cpc. and h04w76/20.cpc. us- OR OFF 2019/05/07
PGPUB; 15:52
USPAT
S55 {197 S54 and ("base station" enb) near us- OR OFF 2019/05/07
between PGPUB; 15:52
USPAT
S56 i3 S55 and percentage us- OR OFF 2019/05/07
PGPUB; 15:53
USPAT
S57 146 S55 and capacity us- OR OFF 2019/05/07
PGPUB; 15:53
USPAT
S58 {18 S54 and ("base station" enb) near us- OR OFF 2019/05/07
between near MME PGPUB; 15:57
USPAT
S59 {6 $49 and mme us- OR OFF 2019/05/07
PGPUB; 16:06
USPAT
S60 {10 $49 and "ts 36" us- OR OFF 2019/05/07
PGPUB; 16:10
USPAT
S61 {2 $49 and "ts" us- OR OFF 2019/05/07
PGPUB; 16:10
USPAT
S62 {14 $49 and percentage us- OR OFF 2019/05/07
PGPUB; 16:11
USPAT
S63 {i2 $49 and EAB us- OR OFF 2019/05/07
PGPUB; 16:23
USPAT

5/7/2019 7:49:25 PM
C:\ Users\ bma\ Documents\ EAST\ Workspaces\ 15538182-Dutch-connection-setup.wsp

ERICSSON EXHIBIT 1002, Page 255

file:///C/Users/bma/Documents/e-Red%20Folder/15538182/EASTSearchHistory. 15538182 _AccessibleVersion.htm[5/7/2019 7:49:28 PM]



Raeceipt date: 06/20/2017 CONSIDERED: /B.M./ 15/5838,182 ~ GAU: 2418
Sheet 1 of 3
Substitute for form 1449B/PTO ATTORNEY DOCKET NO. APPLICATION NO.
INFORMATION DISCLOSURE STATEMENT | 496:1056-001
IN AN APPLICATION FIRST NAMED INVENTOR FILING DATE
Rudolf Strijkers
LISTING OF REFERENCES " !
EXAMINER CONFIRMATION NO. GROUP
June 20, 2017
(Use several sheets if necessary)
U.S. PATENT DOCUMENTS
. ISSUE DATE /
Examiner’s| Cite DOCUMENT NUMBER NAME OF PATENTEE OR APPLICANT
Initials No. Number-Kind Code (if known) PU?E&;SE{?? ? ? TE OF CITED DOCUMENT
1. 6,192,248 B1 02-20-2001 Solondz
2. 2012/0039168 A1l 02-16-2012 He et al.
3. 2013/0201870 A1l 08-08-2013 Gupta
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
Copies of issued U.S. Patents and Published U.S. Applications are not required and are not being provided. We are
not listing separately prior U.S. Patent Office communications regarding the cited documents because the Examiner
has access to any such actions through PAIR.
ERICSSON EXHIBIT 1002, Page 256
2576802y 1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /B.M./



Raeceipt date: 06/20/2017 15/538,182 ~ GAU: 24158
CONSIDERED: /B.M./

Sheet 2 of 3
Substitute for form 1449B/PTO ATTORNEY DOCKET NO. APPLICATION NO.
INFORMATION DISCLOSURE STATEMENT | 4963-1056-001
IN AN APPLICATION FIRST NAMED INVENTOR FILING DATE
Rudolf Strijk
LISTING OF REFERENCES HAOT SIJETs
EXAMINER CONFIRMATION NO. GROUP
June 20, 2017
(Use several sheets if necessary)
FOREIGN PATENT DOCUMENTS
4 DOCUMENT NUMBER

aminer’s| C : DATE NAME OF PATENTEE OR APPLICANT
}:ni?ials o Nlctf Country Co‘sz'lljr‘;‘g‘s’g'mnd Code MM-DD-YYYY OF CITED DOCUMENT

1. WO 03/077580 Al 09-18-2003 Telefonaktiecbolaget LM Ericsson

2. WO 2012/130312 A1l 10-04-2012 Telefonaktiebolaget LM Ericsson

3.

4.

5.

6.

7.

8.

9.

10.
EXAMINER DATE CONSIDERED

/BASIL MA/ N4/15/2019
7576802 1 ERICSSON EARIB]T 1002, Fax e 257

ATLIL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /B.M./



Raeceipt date: 06/20/2017

CONSIDERED: /B.M./

15/538,182 — GAU:

2415

Sheet 3 of 3
Substitute for form 1449B/PTO ATTORNEY DOCKET NO. APPLICATION NO.
INFORMATION DISCLOSURE STATEMENT | #963-1036-001
IN AN APPLICATION FIRST NAMED INVENTOR FILING DATE
Rudolf Strijk
LISTING OF REFERENCES naoT Ren
EXAMINER CONFIRMATION NO. GROUP
June 20, 2017
(Use several sheets if necessary)
ﬁi‘;‘;ﬂi““’s %:,e OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Litc.)
1. International Search Report and Written Opinion of International Searching Authority issued in

International Application No. PCT/EP2015/080174, entitled “Handling of Connection Setup
Requests,” Date of Completion of Search: March 3, 2016.

2. Extended Search Report issued in European Application No. 14199719.7 entitled ““‘Handling of
Connection Setup Requests,” Date of Mailing: July 6, 2015.

9.

10.

*Copies of any non-published U.S. Patent Applications are not being provided because the examiner has access to
such documents through PAIR. We are not listing separately prior U.S. Patent Office communications regarding the
cited documents beeause the Examiner has access to any such actions through PAIR.

EXAMINER
/BASIL MA/

DATE CONSIDERED

04/15/2018

2576802.v1




PTOAIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0851-0032

U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required o respond to a collection of information uniess it contains a3 valid OMB control number.

Attorney Docket Number | 4985.1056-001

Application Data Sheet 37 CFR 1.76

Application Number 15/538,182

Title of Invention Handling of Connection Setup Requests

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

This document may be completed electionically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a8 paper filed application.

Secrecy Order 37 CFR 5.2:

; Portions or alf of the appiication associated with this Application Data Sheet may fall under a Secrecy Order pursuant o
' 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

inventor information:

Inventor 1

Legal Name

Prefix| Given Name Middie Name Family Name Suffix
Rudolf Strijkers

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

City | Zurich Country of Residence ! CH

Mailing Addrass of Inventor:

Address 1 imfeldstrasse 103

Address 2

City Zurich State/Province

Postal Code 8037 | Countryi CH

Inventor 2

Legal Name

Prefix| Given Name Middie Name Family Name Suffix
Shuang Zhang

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

City Delft Country of Residence i NL

Mailing Address of Inventor:

Address 1 Hendrik Tollensstraat 400

Address 2

City Delft State/Provingce
Postal Code | 2624 BX | Country| NL

Al Inventors Must Be Listed - Additional Inventor Information blocks may be
generaied within this form by selecling the Add button.

Correspondence Information: ERICSSON EXHIBIT 1002, Page 259
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U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 4965.1056-001

Application Number 15/538 182

Title of Invention Handling of Connection Setup Requests

Enter either Customer Number or compilete 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

(521005

Email Addrass

Application Information:

Title of the invention

Handiing of Connection Setup Requests

Attorney Docket Number| 4865.1058-001

Small Entity Status Claimed [ |

Application Type

Nonprovisional

Subject Matter

Uititity

Total Number of Drawing Sheets {if any) 5

Suggested Figure for Publication {ifany} | 2

Filing By Reference:

Only complete this secion when filing an application by reference under 35 US.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 Friority 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(3).

Application number of the previously Filing date (YYYY-MM-DD)

filed application

Intellectual Property Authority or Country -

Publication Information:

[ 1 Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | nereby request that the attached application not be published under

35 U.8.C. 122( and certify that the invention disclosed in the atlached application has not and will not be the
subject of an application filed in ancther country, or under a multilateral international agreement, that requives
publication at eighieen months after filing.

Representative Information:

Represeniative information shouid be provided for all practitioners having a power of altorney 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.

Flease Select One:

Customer Number (O uUs Patent Praciitioner (O Limited Recognition (37 CFR 11.9)

Customer Numbear

021003

ERICSSON EXHIBIT 1002, Page 260

EFS Web 2212




PTOAIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0851-0032

U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

. i Attorney Docket Number | 4965.1056-001
Application Data Sheet 37 CFR 1.76

Application Number 15/538.182

Title of Invention Handling of Connection Setup Requests

Domestic Benefit/National Stage information:

This section allows for the applicant (o either claim benefit under 35 U.8.C. 118{(e}, 120, 121, 365(c), or 388(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constifutes
the specific reference required by 35 U.S.C. 118(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the "Application Number” field blank,

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number YYYY-MM-DD)
a 371 of international RPCT/EP2015/080174 2015-12-17

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

Foreign Priority Information:

This section allows for the applicant to claim priority to a forelgn application. Providing this information in the application data sheet
constitutes the claim for priorily as required by 35 U.S.C. 118(bj and 37 CFR 1.55. When priorily is claimed to a foreign application
that is eligibie for retrieval under the priority document exchange program :(.SZ’DX)x the information will be used by the Gffice ¢
autormnatically attempt retrieval pursuant to 37 CFR 1.535(1)(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 &’I‘;e{)um;"yi Filing Date (YYYY-MM-DD) Access Codei {if applicable)
14198719.7 EP 2014-12-22

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

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

This application (1) claims priorily 1o 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 effeclive filing date on or after March
[} 18, 2013,

NOTE: By providing this siatement 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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Approved for use through 04/30/2017. OMB 0851-0032

U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

. i Attorney Docket Number | 4965.1056-001
Application Data Sheet 37 CFR 1.76

Application Number 15/538,182

Title of Invention Handling of Connection Setup Requests

Authorization or Opt-Out of Authorization to Permit Access:

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

Should applicant choose not {0 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.

application. Afier the initial filing of an application, an Application Data Sheet cannot be used 1o provide or rescind
authorization for access by a foreign 1P office(s). Instead, Form PTO/SRB/38 or PTO/SB/MBS must be used as appropriate.

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

A. Pricrity Document Exchange (PDX) - Unless box A in subsection 2 (opt-cut of authorization) is checked, the
undersigned hereby grants the USPTO authority io provide the European Patent Office (EPQ), the Japan Patent Office
(JPO), the Korean Intellsctual Property Office (KIPO}, the Stale Intellectual Property Office of the People’s Republic of
China (SIPQ), the World Intelleciual 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 {o: {1) the instant patent application-as-filed
and iis 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)

().

the undersigned hereby grants the USPTO authority o provide the EPO access io 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()(2).

The applicant is reminded that the EPC’s Rule 141(1) EPC (European Palent 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 USPTC 1o permit a participating foreign 1P office access 1o the instant
[ application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign 1P office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO 1o transmit to the EPC any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search resuls from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access o the
application in accordance with 37 CFR 1.14.
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Approved for use through 04/30/2017. OMB 0851-0032

U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
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Attorney Docket Number | 4965.1056-001

Application Data Sheet 37 CFR 1.76 —
Application Number 15/638.182

Title of Invention Handling of Connection Setup Requests

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 1o be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; orthe name and address of the assignee, person to whomthe inventor is under an obligation 1o assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.48. {f 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.

® Assignes () Legal Representative under 35 U.S.C. 117 (O Joint Inventor

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

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

Name of the Deceased or Legally Incapacitated inventor:

if the Applicant is an Organization check here. <

Organization Name | oy NKLIJKE KPN NV,

Mailing Address Information For Applicant:

Address 1 Maanplein 5§ Wilhelminakade 123

Address 2

City Tha-Hague Rotterdam State/Province

Country | NL Postal Code 2548.GK 3072 AP
Phone Number Fape Number

Email Address

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

ERICSSON EXHIBIT 1002, Page 263

EFS Web 2212



PTOAIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0851-0032

U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE
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. i Attorney Docket Number | 4965.1056-001
Application Data Sheet 37 CFR 1.76

Application Number 15/538.182

Title of Invention Handling of Connection Setup Requests

Applicant 2
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 1o whomthe inventor is under an gbligation 1o assign the invention, or person
who otherwise shows sufiicient proprietary interest in the matter who is the applicant under 37 CFR 1.48. if the applicant is an
applicant under 37 CFR 1.48 (assignee, person to whom the invernior 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.

(8) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint inventor
(" Person to whom the inventor is obligated to assign. {3 Person who shows sufficient proprietary interest

if applicant is the legal representative, indicale the authority 1o file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here, N

Organization Name Nederlandse Crganisatie Voor Toegepast-Natuurwetenschappelijk Onderzoek TNO

Mailing Addrass Information For Applicant:

Address 1 Anna van Buerenplein 1

Address 2

City ‘s-Gravenhage State/Province

Country’ | NL Pastal Code 2595 DA
Phone Number Fax Number

Email Address

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

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 Tille
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 1o 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 assignes-applicant, complate this section only if identification as an assignee is also desired on the
patent application publication.

if the Assignee or Non-Applicant Assignee is an Organization check here. ]
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PTOAIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0851-0032

U.8. Patent and Trademark Gifice; U.8. DEPARTWMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it contains a valid OMB control number.

Attorney Docket Number | 4965.1056-001

Application Data Sheet 37 CFR 1.76 —
Application Number 15/538.182

—ie M e

Title of Invention Handling of Connection Setup Requests

Prefix Given Name Middlie Name Family Name Suffix

Mailing Address Information For Assignse including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

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

Signature:
NOTE: This Application Data Sheel must be signed in accordance with 37 CFR 1.33(h). However, if this Application

subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
aiso be signed in accordance with 37 CFR 1.14{c}.

This Application Data Sheet must be signed by a patent practiioner if one or more of the applicanis is g 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, alf joint inventors who are the applicant, or one or more joint inventor-applicants who have been given

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

Signature | /Timothy J. Meagher, Reg. No. 39302/ Date YYYY-MM-DD)Y| 2018-07-11

First Name | Timothy J. Last Name Meagher Registration Number | 39302

Additional Signature may be generated within this form by selecting the Add bution.

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a denefit by the public which
is to file {and by the USPTO to process) an appilication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed appiication data
sheet form to the USPTO. Time will vary depending upon the individual case. Any commenis 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 Cfficer, U.S. Patent and
Tradernark Office, U.8. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 14580, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent

application or patent. Accordingly, pursuant to the reguirements of the Act, please be advised that: {1} the general authority for the collection of this information

is 35 US.C. 2{b)}2) (2) furmsh..tg of the information solicited is voluntary; and (3} the prindipal purpose for which the information is used by the U.5. Patent and

Trademark Office is to process and/or examine your submission related to a patent appiication 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 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act {5 14.5.C. 552} and the Privacy
Act {5 U.S.C 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

2. Arecord 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 settlernent negotiations.

3 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 indivi iua! nas requested assistance from the Member with respect to the subject matter of the record.

4, Arecord 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 shali be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C
552a(m).

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

6. Arecord in this system of records may b Le 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 Atoms nergy Act {42 U, S C.218(0).

-~

A record from this system of records m v Le disciosed, as a routine use, to the Administrator, General Services, or hisfher 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 discdlosure 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.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 US.C.
122(b) or issuance of a patent pua‘suant 10 35 1.5.C. 151, Further, a record may be disciosed, subject to t‘1e limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and w‘nch application is

referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if t
aware of a violation or potential violation of law or regulation.

e USPTO becomes
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Electronic Acknowledgement Receipt

EFS ID: 33151197
Application Number: 15538182
International Application Number:
Confirmation Number: 3145

Title of Invention:

Handling of Connection Setup Requests

First Named Inventor/Applicant Name:

Rudolf Strijkers

Customer Number:

21005

Filer:

Timothy J. Meagher/Claudia Fagan

Filer Authorized By:

Timothy J. Meagher

Attorney Docket Number:

4965.1056-001

Receipt Date: 11-JUL-2018
Filing Date: 20-JUN-2017
Time Stamp: 18:25:57

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
476851
Application Data Sheet 49651056001_Corrected_ADS. o 3

PDF

1036a

4e04dc605626a87614f013b218801834963

Warnings:
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Information:

This is not an USPTO supplied ADS fillable form

Total Files Size (in bytes): 476851

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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/538,182 06/20/2017 Rudolf Strijkers 4965.1056-001
CONFIRMATION NO. 3145
21005 PUBLICATION NOTICE

HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

530 VIRGINIA ROAD IR L LRI
P.0.BOX 9133

CONCORD, MA 01742-9133

Title:Handling of Connection Setup Requests

Publication No.US-2017-0353980-A1
Publication Date:12/07/2017

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁaﬁsd;‘iz,g;i;\rgima 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/538,182 06/20/2017 Rudolf Strijkers 4965.1056-001
CONFIRMATION NO. 3145
21005 POA ACCEPTANCE LETTER
HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

530 VIRGINIA ROAD

AR
P.O. BOX 9133

0000
CONCORD, MA 01742-9133

Date Mailed: 09/28/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/25/2017.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dtdinh/

page 1 of 1
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HAMILTON, BROOK, SMITH & REYNOGLDS, P.C.

GENERAL POWER OF ATTORNEY BY APPLICANT

! hergby revolis alf previous powers of attomey given in the application identified in the attached transmitial letter,

@ { hereby appoint Practitioners associsted with the following Customer Number as my/our stiorney(s) or ageni{s},
and (o transact all business in the Unbled States Patent and Trademark Office connected therewith for the
application referenced in the attached wansmittal letter {form PTOJATAS2A or equivalent):

$21005

OR

7 1 hereby sppoint Practitioner(s) named below as my/our attomey{s) or agent(s), and to transact afl business in the
United States Patent and Trademark Office connected therewith for the applisation referenced in the attached
transmitial letter {form PTOAATA/RZ A or equivalent):

KName Registration Number MNarme Regisiration Number

Please recognize or change the correspondence address for the above-identified patent 1o

&3 The address associated with the above-mentioned Customer Number.
R
1 The address associated with Customer Number:
L~ OR R
7 Flemor
ndividusl |
Mame:
Address
City Siate Zip
Country
Telephone Email

i am the Applicant and Assignes or Person o Whom the Invertor is Uinder an Obligation to Assign

A copy of this form, tegether with » iransmitial letter (Form PTO/ATAMBZA or equivalent) is reguired (o be fled i vach
appiicstion in which this form s used. The trensmitsal letter may be completed by one of the practitioness appointed in this
form, and must ideniily the application in which this Power of Atterney is to be filed.

SIGHNATLURE of Applicant for Patent
e

Signaturs *“"0‘%’ Dais :1 @ oy = et
P ~ S
Name e Telephone . ey, T
Sy ; 3 < Ry SRR S &
. i’.\ i{ ‘Bq i&:& {42 H % 4 :{L L{ o
Title o, - — oY Y o
{_z"&j‘w\r\& Sedumiipe PRI Q 'ff-\{m;\r‘%‘“;:} i.\fé e

Compuny Koninklijke KPN NV,

HNOTE See 37 UFR 1.4 for signpwuns requiremienis and costificutions.

1594247 vi
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HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

GENERAL POWER OF ATTORNEY BY APPLICANT

{ hereby revoke all previons potvers of attorney

b

given in the applicaticn identified in the attached transmittal letter,

5

OR

[

i frereby appoint Practiioners associsted with the following Customer Mianber as my/our sgiormey
and to transact ol business in the Unitad States Patent and Trademark Offics cormecied therewith §
applicatice relirenced do the aftached transminal lettor Form PTO/AIA/SZA or squivalent):

T bereby appolnt Praciifionsi{s) oamed bolow as aiy/our atforasy(s) or agenfs), and totransact alf businessin the
United States Patent and Trademark Office connected therewith for'the application referenced in the attached
transmintal leer (oo PTOYAIAMZ A or equivalenty

s} 01 ageni{s),
orthe

GILOGE

Mame

Registration Number Name Registration Number

2

B4

OR.

QR

fense renognize or change the correspondeénce addvess for the ghove-identified patent ta;
H

The addriss associated with the above-mentioned Customer Mumber,

The address associated with Custoaner Nusnber:

i | viewor
Individual
Mamer

Address

City

State Zip

Country

Telephone

Fryail

Vai the Applicant and Assignee or Person to Whom the Inventor is Under an Obligation to Assizgn

A capy of this form, tegether with o transmittal lptter (Form PTOVALAB2A or sguivalent) is reguired to be filed in each
applivation by which this form is used. The transmittel letter may be completed by pas of the praptitioness appointed in this
foray, and must identify the application in which thiz Power of Atteraey {y to be filed.

Signature

T SIGNATUREof Applicant Tor Patent

LR
I N ot X K
Wame Hendsi Telephone +31 &% 3668264
Title Deputy Director Patents and Livensing THNO
Company Nederlandse Organizatie voor Tocgepast-Natonrwetenschappelijk Onderzoek

TNG

NEXEE: Bee 37 OFR 14 for signature requivemends and cedtificatinas

§391248.x1
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Docket No.: 4965.1056-001

HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR
MORE REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent)

to identify the application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power
of Attorney by Applicant form is not accompanied by this transmittal form or an equivalent, the Power of Attorney
will not be recognized in the application.

Application Number 15/538,182

Filing Date December 17, 2015

First Named Inventor Rudolf Strijkers

Title Handling Of Connection Setup Requests
Art Unit

Examiner Name

Attorney Docket Number | 4965.1056-001

SIGNATURE of Applicant or Patent Practitioner

Signature /Timothy J. Meagher, Reg. No. 39,302/ [Date 9/25/2017

Name Timothy J. Meagher Telephone (978) 341-0036

Registration Number [39,302

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

X *Totalof _2  forms are submitted.

2664046.v1
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Electronic Acknowledgement Receipt

EFS ID: 30462938
Application Number: 15538182
International Application Number:
Confirmation Number: 3145

Title of Invention:

Handling of Connection Setup Requests

First Named Inventor/Applicant Name:

Rudolf Strijkers

Customer Number:

21005

Filer:

Timothy J. Meagher/Meredith Eschauzier

Filer Authorized By:

Timothy J. Meagher

Attorney Docket Number:

4965.1056-001

Receipt Date: 25-SEP-2017
Filing Date: 20-JUN-2017
Time Stamp: 16:52:07

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
61241
Oath or Declaration filed 49651056001_Declaration_Strij o 1

kers.pdf

dcd8

1be071f798dcd990e81e2a061ca254289cfQ)

Warnings:

ERICSSON EXHIBIT 1002, Page 274




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:

40911

2 QOath or Declaration filed 49651056001_Dedcflarat|on_2ha no 1
ngp 9c5294c451002f0d cc86cffa56611ac9c1e8f|
5c0

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:

57631

3 Power of Attorney 49651056001_POA_KON.pdf no 1

fd89d163a015c9c820bc536043b0bf2fb053)
613a

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:
362931
4 Power of Attorney 49651056001_POA_TNO.pdf no 1
4d810a740cfd5d9aa3bc65b860f9c548cSh
6fcod
Warnings:
Information:
93354
5 Transmittal Letter 49651056001_Tdrfansm|ttaIPOA. o 1
p 6694daf7e8340f46e966101244f6aeaabb13)
6e48
Warnings:
Information:
Total Files Size (in bytes): 616068

ERICSSON EXHIBIT 1002, Page 275




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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/538,182
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (0}, o (<)) N/A N/A N/A N/A 280
SEARCH FEE
o o o N/A N/A N/A N/A 480
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 720
TOTAL CLAIMS . *
(37 CFR 1.16(i)) 15 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1480
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
L Total . i “ =
s (37 CF% ?.16(i)) Minus = OR |« =
= Independent * Minus | *** =
E (37 oiR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = _ OR M _
w (37 CFR 1.16(h) = -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| U.S. APPLICATION NUMBER NO. FIRST NAMED INVENTOR ATTY. DOCKET NO. |
15/538,182 Rudolf Strijkers 4965.1056-001

21005 | INTERNATIONAL APPLICATION NO. |

HAMILTON, BROOK, SMITH & REYNOLDS, P.C. PCT/EP2015/080174

530 VIRGINIA ROAD LA. FILING DATE PRIORITY DATE

P.0. BOX 9133 12/17/2015 12/22/2014

CONCORD, MA 01742-9133
CONFIRMATION NO. 3145

371 ACCEPTANCE LETTER

T

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for
national patentability examination in the United States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above. A Filing Receipt will be
issued for the present application in due course. THE DATE APPEARING ON THE FILING RECEIPT AS THE
"FILING DATE or 371(c) DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 371 (c)(1) and (c)(2)
REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN BELOW. The filing date of
the above identified application is the international filing date of the international application (Article 11(3) and 35
U.S.C. 363)

06/20/2017
DATE OF RECEIPT OF 35 U.S.C.
371(c)(1) and (c)(2) REQUIREMENTS

The following items have been received:

+ Copy of the International Application filed on 06/20/2017

+ Copy of the International Search Report filed on 06/20/2017
* Preliminary Amendments filed on 06/20/2017

+ Information Disclosure Statements filed on 06/20/2017

+ U.S. Basic National Fees filed on 06/20/2017

+ Authorize Access to Search Results filed on 06/20/2017

+ Priority Documents filed on 06/20/2017

+ Authorization to Permit Access filed on 06/20/2017

+ Application Data Sheet (37 CFR 1.76) filed on 06/20/2017

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.495(c).

+ Properly executed inventor's oath or declaration for the following inventor(s) has not been submitted: Rudolf
Strijkers and Shuang Zhang

page 1 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

CHERRIE M HAYWOOD

Telephone: (703) 756-1144

page 2 of 2

FORM PCT/DO/EO/903 (371 Acceptance Notice)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/538,182 06/20/2017 1620 4965.1056-001 15 3
CONFIRMATION NO. 3145
21005 FILING RECEIPT
HAMILTON, BROOK, SMITH & REYNOLDS, P.C.
530 VIRGINIA ROAD RO OO 0 LR
P.O. BOX 9133

CONCORD, MA 01742-9133
Date Mailed: 08/31/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Rudolf Strijkers, Zurich, SWITZERLAND;
Shuang Zhang, Delft, NETHERLANDS;
Applicant(s)
KONINKLIJKE KPN N.V., The Hague, NETHERLANDS;
Nederlandse Organisatie Voor Toegepast-Natuurwetenschappelijk Onderzoek TNO,
s-Gravenhage, NETHERLANDS;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a 371 of PCT/EP2015/080174 12/17/2015

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
EUROPEAN PATENT OFFICE (EPO) 14199719.7 12/22/2014

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 08/28/2017

page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/538,182

Projected Publication Date: 12/07/2017
Non-Publication Request: No

Early Publication Request: No
Title

Handling of Connection Setup Requests

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

15538182

Filing Date

Applicant(s) Rudolf St“]ke rs

* May be used for additional claims or amendments

CLAIMS AS FILED AFTER FIRST AFTER SECOND * * *
AMENDMENT AMENDMENT
Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend
1 1 1 51
2 1 1 52
3 1 1 53
4 1 1 54
5 1 1 55
6 3 1 56
7 (1) 1 57
8 (1) 1 58
9 (1) 1 59
10 1 1 60
11 1 1 61
12 1 1 62
13 1 1 63
14 (1) 1 64
15 (1) 1 65
16 66
17 67
18 68
19 69
20 70
21 71
22 72
23 73
24 74
25 75
26 76
27 77
28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100
Total Indep 3 3 0
- 2 ‘J = ‘J o ‘J
Depend
N N N
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HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

ATTORNEY 'S DOCKET NUMBER
TRANSMITTAL LETTER TO THE UNITED STATES 4965.1056-001
DE SIGNATED/ELECTED OFFICE (DO/EO/US) U.S. APPLICATION NO. (If known, see 37 CFR 1.5)
CONCERNING A SUBMISSION UNDER 35 U.S.C. 371
INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED
PCT/EP2015/080174 December 17, 2015 December 22, 2014
TITLE OF INVENTION

Handling Of Connection Setup Requests
FIRST NAMED INVENTOR

Rudolf Strijkers

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other
information:

1. [] This is an express request to begin national examination procedures (35 U.S.C. 371(f)). NOTE: The express
request under 35 U.S.C. 371(f) will not be effective unless the requirements under 35 U.S.C. 371(c)(1), (2), and (4)
for payment of the basic national fee, copy of the International Application and English translation thereof (if
required).

2. [0 A copy of the International Application (35 U.S.C. 371(c)(2), is attached hereto (not required if the International

Application was previously communicated by the International Bureau or was filed in the United States Receiving
Office (RO/US)).

3. [0 An English language translation of the International Application (35 U.S.C. 371(c)(2))
a. [ isattached hereto.
b. [ hasbeen previously submitted under 35 U.S.C. 154(d)(4).
4 [0 Anoath or declaration of the inventor(s) (35 U.S.C. 371(c)(4))
a. [] isattached hereto.
b. [ was previously filed in the international phase under PCT Rule 4.17(iv).
Items 5 to 8 below concern amendments made in the international phase.
PCT Article 19 and 34 amendments

5. [0 Amendments to the claims under PCT Article 19 are attached (not required if communicated by the International
Bureau) (35 U.S.C. 371(c)(3)).

6. [0 English translation of the PCT Article 19 amendment is attached (35 U.S.C. 371(c)(3)).

7. [0 English translation of annexes (Article 19 and/or 34 amendments only) of the International Preliminary
Examination Report is attached (35 U.S.C. 371(c)(5)).

Cancellation of amendments made in the international phase
8a. [] Do not enter the amendment made in the international phase under PCT Article 19.
8b. [ Do not enter the amendment made in the international phase under PCT Article 34.

NOTE: A proper amendment made in English under Article 19 or 34 will be entered in the U.S. national phase application
absent a clear instruction from applicant not to enter the amendment(s).

The following items 9 to 17 concern a document(s) or information included.

9. XI AnInformation Disclosure Statement under 37 CFR 1.97 and 1.98.
10. [X A preliminary amendment.
11. [XI An Application Data Sheet under 37 CFR 1.76.
12. [ A substitute specification. NOTE: A substitute specification cannot include claims. See 37 CFR 1.125(b).
13. [ A power of attorney and/or change of address letter.
14. [ A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.3 and 37 CFR 1.821-1.825.
15. [ Assignment papers (cover sheet and document(s)). Name of Assignee: [ ]
16. [ 37 CFR 3.73(c) Statement (when there is an Assignee).
Page 1 of 3 — Rev Fee Schedule Jamuary 1, 2014 ERICSSON EXHIBIT 1002, Page 286
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U.S. APPLICATION NO. (if known - see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER

PCT/EP2015/080174 4965.1056-001

17. [X]  Otheritems or information:

1* page copy of WO 2016/102290 Al
The following fees have been submitted CALCULATIONS PTO USE ONLY
18. [XI Basic national fee (37 CFR 1.492(a)).......oovovveeeoeeeeereeeeereee. $280 | $280
19. X Examination fee (37 CFR 1.492(c))

If the written opinion prepared by ISA/US or the international preliminary
examination report prepared by IPEA/US indicates all claims satisfy provisions
Of PCT ATtICIE 33(1)-(4) + vttt $0

AL Other STTUATIONS ......ooviiiiiee e, $720 | $720
20. [X Search fee (37 CFR 1.492(b))

If the written opinion of the ISA/US or the International preliminary
examination report prepared by IPEA/US indicates all claims satisfy provisions

OF PCT ATHICIE 33(1)=(4) wovvoveiiieieie ettt ettt v $0

Search fee (37 CFR 1.445(a)(2)) has been paid on the international application

to the USPTO as an International Searching Authority.............c...ccooviiiiieininnnn. $120
International Search Report prepared by an ISA other than the US and provided

to the Office or previously communicated to the USby the IB ... $480

AL Other STTUATIONIS ........c.oiieiiiiic e $600 | $480

TOTAL OF 18,19, and 20 = | $1480
[0 Additional fee for specification and drawings filed in paper over 100 sheets
(excluding sequence listing in compliance with 37 CFR 1.821(c) or (e) in an
electronic medium or computer program listing in an electronic medium) (37 CFR

1.492(j)).
Fee for each additional 50 sheets of paper or fraction thereof .......... $400
Total Sheets Extra sheets Number of each additional 50 or fraction RATE
thereof (round up to a whole number)
24 -100= /50 = x $400 $
Surcharge of $140 for furnishing any of the search fee, examination fee, or the oath or
declaration after the date of commencement of the national stage (37 CFR 1.492(h)). $140
CLAIMS NUMBER FILED NUMBER RATE
EXTRA
Total claims 15 -20= x 380 $
Independent claims 3 -3= x $420 $
MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $
TOTAL OF ABOVE CALCULATIONS = | $1620
[J Applicant claims small entity status. See 37 CFR 1.27. Fees above are reduced by
50%. $
[  Applicant claims micro entity status. See 37 CFR 1.29. Fees above are reduced by
75%. $
SUBTOTAL = | $1620
Processing fee of $140 for furnishing the English translation later than 30 months from the
carliest claimed priority date (37 CFR 1.492(1)). + $

TOTAL NATIONAL FEE = | $1620

Fee for recording the enclosed assignment (37 CFR 1.21¢h)). The assignment must be
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property if filed
by mail. $0 if electronically filed. + $

TOTAL FEES ENCLOSED = | $1620

Amount to be
refunded: $
Amount to be
charged: $
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2576781.v1



U.S. APPLICATION NO. (if known, see 37 CFR 1.5) INTERNATIONAL APPLICATION NO. ATTORNEY'S DOCKET NUMBER
PCT/EP2015/080174 4965.1056-001

a X Please charge my Deposit Account No. 08-0380 in the amount of $1,620.00 to cover the above fees.

b. X The Director is hereby authorized to charge any deficiency or credit any overpayment in the fees that may be due
in this matter to Deposit Account No. 08-0380.

2 X The Director is hereby authorized to charge the basic filing fee to Deposit Account No. 08-0380.

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or

(b)) must be filed and granted to restore the International Application to pending status.

Correspondence Address

Xl The address associated with Customer Number: 021005 or [ Correspondence address below

Name

Address

City State Zip Code

Country Telephone

Email

Signature /Timothy J. Meagher, Reg. No. 39,302/ Date 6/20/2017

Name . Registration No.

(Print/Type) Timothy J. Meagher (Attorney/Agent) 39,302

Page 3 of 3 — Rev Fee Schedule January 1, 2014
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Handling Of Connection Setup Requests

First Named Inventor/Applicant Name:

Rudolf Strijkers

Filer:

Timothy J. Meagher/Jennifer Torpey

Attorney Docket Number:

4965.1056-001

Filed as Large Entity

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

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
NATIONAL STAGE FEE 1631 1 280 280
NATL STAGE SEARCH FEE - REPORT PROVIDED 1642 1 480 480
NATIONAL STAGE EXAM - ALL OTHER CASES 1633 1 720 720
Pages:
Claims:
Miscellaneous-Filing:
OATH/DECL > 30 MOS FROM 371 COMMENCEMENT 1617 1 140 140

Petition:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1620
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Electronic Acknowledgement Receipt

EFS ID: 29555149
Application Number: 15538182
International Application Number: PCT/EP2015/080174
Confirmation Number: 3145

Title of Invention:

Handling Of Connection Setup Requests

First Named Inventor/Applicant Name:

Rudolf Strijkers

Customer Number:

21005

Filer:

Timothy J. Meagher/Jennifer Torpey

Filer Authorized By:

Timothy J. Meagher

Attorney Docket Number:

4965.1056-001

Receipt Date: 20-JUN-2017
Filing Date:
Time Stamp: 20:05:31

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1620

RAM confirmation Number

062117INTEFSW00006473080380

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.)
1823317
1 Application Data Sheet 49651056001_ADS.pdf no 8
194a4de6de97dc74e0a96ad42063687cc36)
dd22e
Warnings:
Information:
71391
5 Transmittal Letter 49651056001_Tdr?nsm|ttaI_IDS. o 3
p 05a7e41e90b79e2f3fe7fe27ea62f88c1d9d
afd
Warnings:
Information:
114666
3 Information DFlscIos(LJSEOZt)atement (IDS) 49651056001_1449.pdf o 3
orm 0fac353c0900727820be0c3f43f089f39ab7f]
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
320571
4 Other Referecr;ce—Pater:t/App/Search EP_Search_Report.pdf no 14
ocuments ch14fd514a3e0e48e280cae681320bd6785
5a406
Warnings:
Information:
478698
5 Other Referecr;ce—Pater:t/App/Search ISR pdf no 16
ocuments d7d7385b18cc7acad95bb842b4226235eb
89fbbb
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:

2134861

6 Foreign Reference WO_2012_130312.pdf no 31

1747ede8dc157ab2cc60a607f1ac833b539
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Warnings:

Information:
1082890
7 Foreign Reference WO_2003_077580.pdf no 28
cf60b49065aee554a57e00d7279d51265bf|
c2d80
Warnings:
Information:
64296
8 Miscellaneous Incoming Letter 1st_Page_Copy_W0_2016_102 no 1
290.pdf
52d01f155dd20dc1327df7a70db4dc60309|
1f650
Warnings:
Information:
102887
49651056001_Pre_ Amendmen
9 df yes 7
tp 0c4ca29fc57a515b7 1fe34aaa29a70156508
922c
Multipart Description/PDF files in .zip description
Document Description Start End
Abstract 7 7
Claims 3 6
Specification 2 2
Preliminary Amendment 1 1
Warnings:
Information:
125588
10 Transmittal of New Application 49651056001_Trdafns_AppI|cat|o no 3
n.p 4ee8cb8936dd9c201c1252bb5e18e15b15
82b967
Warnings:
Information:
37271
11 Fee Worksheet (SB06) fee-info.pdf no 2
87c0f57cac819154899f55c920b8be94c80d|
78e9
Warnings:
Information:
Total Files Size (in bytes): 6356436
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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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) ) Attorney Docket Number | 4965.1056-001
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Handling of Connection Setup Requests

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

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

city |furich || Country of Residence | ] |

Mailing Address of Inventor:

Address 1 mfeldstrasse 103

Address 2

City | urich State/Province | |
Postal Code 8037 Countryi | |CH

Inventor 2

Legal Name

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

Mailing Address of Inventor:

Address 1 Hendrik Tollensstraat 400

Address 2

City PDelit State/Province | |
Postal Code 0624 BX Countryi | L

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add
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Attorney Docket Number | 4965.1056-001

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Handling of Connection Setup Requests

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 021005

Email Address | AddEmail | |Remove Email

Application Information:

Title of the Invention Handling of Connection Setup Requests

Attorney Docket Number| 1965.1056-001 Small Entity Status Claimed [ |

Application Type Nonprovisional ~
Subject Matter Utility v
Total Number of Drawing Sheets (if any) 5 Suggested Figure for Publication (if any) | 2

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
previded in the appropriate section(s) below (i.e.,, "Domestic Benefit/National Stage Information” and “Foreign Priority Informaticon”).

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). ]
1

Application number of the previocusly 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: ® Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Customer Number p21005 ERICSSON EXHIBIT 1002, Page 29
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Handling of Connection Setup Requests

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 | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
A 371 of international | PCT/EP2015/080174 P015-12-17

Additional Domestic Benefit/National Stage Data may be generated within this form 3
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.8.C. 119(b) and 37 CFR 1.55. When pricrity 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).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)
14199719.7 FP P014-12-22
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Handling of Connection Setup Requests

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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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Handling of Connection Setup Requests

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 | k oN|NKLIJKE KPN N.V.

Mailing Address Information For Applicant:

Address 1 aanplein 55

Address 2

City The Hague State/Province

Country | ML Postal Code 0516 CK
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 | Handling of Connection Setup Requests

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 s-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. ]
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Handling of Connection Setup Requests

Prefix Given Name Middle Name Family Name Suffix

4
4

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

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

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 |fTimothy J. Meagher, Reg. No. 39302/ Date (YYYY-MM-DD)| 2017-06-20
First Name | [Timothy J. Last Name | Meagher Registration Number | {39302
Additional Signature may be generated within this form by selecting the Add button.

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related 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 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 tc 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 reccerds 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
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organization, 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.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 geverning 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 US.C. 151. Further, a record may be disclesed, 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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PATENT APPLICATION
TIMJ/jt DOCKET NO.: 4965.1056-001
June 20, 2017

IN THE UNITED STATES RECEIVING OFFICE (RO/US)
Designated/Elected Office (DO/EO/US)

U.S. National Stage of
International Application No.: PCT/EP2015/080174

International Filing Date: December 17, 2015
Earliest Priority Date: December 22, 2014
Inventors: Rudolf Strijkers and Shuang Zhang
Title: Handling Of Connection Sctup Requests
Attorney's Docket No.: 4965.1056-001

TRANSMITTAL LETTER FOR
INFORMATION DISCLOSURE STATEMENT

Mail Stop PCT
Commissioner for Patents
P.O.Box 1450
Alcxandria, VA 22313-1450

Commissioner:
This Information Disclosure Statement is submitted:

X]  under 37 CFR 1.97(b), or

(Within any one of the following time periods: three months of filing national application (other than a CPA) or date of entry of the national
stage in an international application; or before the mailing date of a first office action on the merits; or before the mailing of a first office
action afler the filing of a Request for Continued Examination).

[]  under 37 CFR 1.97(c) together with either:
] a Statement under 37 CFR 1.97(e), as checked below, or
Il a $180.00 fee under 37 CFR 1.17(p), or

(Aflter the 37 CFR 1.97(b) time period, but before any of a final action, notice ol allowance, or an action that closes
prosecution, whichever occurs first)

H under 37 CFR 1.97(d) together with:
H a Statement under 37 CFR 1.97(e), as checked below, and

[]  a$180.00 fee under 37 CFR 1.17(p), or

(Filed after final action, notice of allowance, or an action that otherwise closes prosecution, but on or before
payment of the issue fee)

[]  under 37 CFR 1.97(i):

Applicant requests that the IDS and cited reference(s) be placed in the application file.
(Filed after payment of issue feg)

No aspect of this submission constitutes a disclaimer of claim scope.
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Statement Under 37 CFR 1.97(e)

] Each item of information contained in this Information Disclosure Statement was first cited
in any communication from a foreign patent office in a counterpart foreign application not
more than three months prior to the filing of this Information Disclosure Statement; or

[] No item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application, and, to the
knowledge of the undersigned, after making reasonable inquiry, no item of information
contained in the information disclosure statement was known to any individual designated in
37 CFR 1.56(c) more than three months prior to the filing of this Information Disclosure
Statement.

Statement Under 37 CFR 1.704(d) (Patent Term Adjustment)
Applies to original applications (other than design) filed on or after May 29, 2000

] (1) A paper containing only an information disclosure statement in compliance with §§ 1.97
and 1.98 will not be considered a failure to engage in reasonable efforts to conclude
prosecution (processing or examination) of the application under paragraphs (c)(6), (c)(8),
(c)(9), or (c)(10) of this section if it is accompanied by a statement that each item of
information contained in the information disclosure statement:

] (1) Was first cited in any communication from a patent office in a counterpart foreign
or international application or from the Office, and this communication was not
received by any individual designated in §1.56(c) more than thirty days prior to the
filing of the information disclosure statement; or

] (i1) Is a communication that was issued by a patent office in a counterpart foreign or
international application or by the Oftice, and this communication was not received
by any individual designated in §1.56(c) more than thirty days prior to the filing of the
information disclosure statement.

Enclosed herewith is a Listing of References. Copies of the cited references are enclosed
except as indicated below or in the attached Listing of References.

Copies of the cited references submitted with an Information Disclosure Statement in prior
application, U.S. Application No. [ ], to which priority under 35 U.S.C. 120 is claimed, are
not required under 37 CFR 1.98(d)(1) and (2) and are thus not provided.

X The listed references were cited in the enclosed Search Report in counterpart foreign
application PCT/EP2015/080174, which is listed in the attached Listing of References.
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] The “concise explanation” requirement (non-English references) for reference(s) [ ] under
37 CFR 1.98(a)(3) is satisfied by:

the explanation provided on the attached sheet.

the explanation provided in the Specification.

submission of the enclosed International Search Report.

submission of the enclosed English-language version of a foreign Search Report
and/or foreign Office Action.

O oo

the enclosed English language abstract.

Method of payment:
] Please charge Deposit Account 08-0380 in the amount of $[ ]

X Please charge any deficiency in fees and credit any overpayment to Deposit Account 08-
0380.

Respectfully submitted,

HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

By__ /Timothy J. Meagher, Reg. No. 39.302/
Timothy J. Meagher

Registration No.: 39,302

Telephone: (978) 341-0036

Facsimile: (978)341-0136

Concord, MA 01742-9133
Dated: 6/20/2017
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Substitute for form 1449B/PTO

INFORMATION DISCLOSURE STATEMENT | 4963-1056-001

LISTING OF REFERENCES

IN AN APPLICATION

June 20, 2017

(Use several sheels il necessary)

ATTORNEY DOCKET NO. APPLICATION NO.

Rudolf Strijkers

FIRST NAMED INVENTOR FILING DATE

EXAMINER

CONFIRMATION NO. GROUP

U.S. PATENT DOCUMENTS

Initials

Examiner’s| Cite

No.

DOCUMENT NUMBER
Number-Kind Code (if known)

ISSUE DATE /
PUBLICATION DATE
MM-DD-YYYY

NAME OF PATENTEE OR APPLICANT
OF CITED DOCUMENT

6,192,248 B1

02-20-2001

Solondz

2012/0039168 Al

02-16-2012

Hc ct al.

2013/0201870 A1

08-08-2013

Gupta

10.

11.

12.

13.

14.

15.

16.

17.

18.

Copies of issued U.S. Patents and Published U.S. Applications are not required and are not being provided. We are
not listing separately prior U.S. Patent Office communications regarding the cited documents because the Examiner

has access to any such actions through PAIR.

EXAMINER

DATE CONSIDERED
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INFORMATION DISCLOSURE STATEMENT | 4963-1056-001
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Refarencs is made o the following documents:

£

B2

23

24

08

WO 2012/130312 At (ERICSSON TELEFON AB L M [SE]; WASS
MIKAEL [SED 4 Dolober 2012 (2012-10-04)

US 20137201870 A1 (GUPTA VIVEK [LIB] 8 August 2013 {(2013-08-08)

LIS 8 102 248 B1 (SOLONDY MAX A (LISH 20 February 2001
(2001-02-20)

LS 2012/038188 AT (HE JIAMING [ON] ET AL} 16 Februany 3012
{201 2-02-18}

WO 03/077880 A1 (ERICSSON TELEFON AB L M [SE]; HOLLIS MARK
(AL, HODGES PHILIP JAUL RY) 18 Septernber 2003 (2003-08-18)

Document 89, which is considered 1o be the most relevard prior arl, discloses
{the roferences in parentheses correspond to the passages of D), according
to all the features of independent clalm 1, 2 method for assisting i handling
of connection set-up requesis in 2 telecommunications netwark, the method
comprising:
e mtemeptmg 4 oonns elun regus LSBT 8 ef (el o a
ode of & radau HOCOEE f‘setwmk {EAN} part ﬁ)f E?ae Eeiemmmummimn&:
network {(see pags 4, Hines 5-7. "The user enlily /s af feasi being adapled for
transmitting a SE, inserting a low priodly indication in and a‘rmsmfmng an

eﬁamd@@ SEOWICE rgggggg ESH"and see page 4, lines 31 ~35 a method for a

re;eaa‘mg ’dzscardmg {523} a service request, SR, as well as besng aefa;meﬁ
for handiing or rejecting /S discarding an sxiended service regquest, E8R.™;

- getermining whether the conneclion setup request is to be fulliilsd based at
least on information regarc a8 Use within a nebvork access point
{NAP) 5@rvmg ihe UE {see page 5, linss ’§~2 *The method mmpﬂses s‘f?e

fosd igvgi ina ng{gggm in whmh fa‘?e masb;fffy managemem em‘:&‘y rae:m‘e res;des
and performing one decigion™, and
- passing the connection selup request for further progessing within the
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AUTHORITY (SERPARATE SHEET) POT/ER2O{EN80174

glepommunications network only uRo ; iermination {see page 5,
fineg 2-8: "and performing one dedision c:rf “;f fhsss fs?é’iif lovel iz below g first
threshold - fandiing &t fsast incoming SFA's and E8 s with or without g low
prioity indicalion, - i the load level is larger or egual o the first threshold but
fower or egual fo a second threshold - relecting / discarding ESH's with a low
griority indication while handiing ESH's without a low priorily indication and
handiing 5R's. .

The subject-matter of dlaim 1 is accordingly not new, Article 33{(2) PCT.

1.4 it should further be noted that ¢lalm 1 has a so general formulation that also
documents B2 and B3 disclose all the features of claim 1:

a method for assisting in handling of connsclion set-up reguesis ina
telscommunioations netwark the method comprising: a gonigl node of g
HANM intercepting & gonnechion selup regusest from a user equipment (L),
deiermmmg whﬂhgr the mm'aertmn %tup requesi istobe fuifaﬁiecf based on

servmg the LEE am:é passmg the connection selup request only upon msstwe
determination {sse D2, fsgum 2 and ;:saraga’aphs {0032 - {GGSS} “the Qg 5
may send an BRG conos J ESSa ok ¢ f
208, The ARG mﬁn&aﬁm r&cgue&‘ MEesSsages ;?5?4 may be & raquesf f:ry Ehe if&’
15 for affocation of radio resources go thal the UF 15 may exchange data with
the AN 20. The nelwork controfier 208 may contral establishment and/or
ma;m‘énance of ARG connections belween the UE 15 and the RAN 20 [ Jif

2 F 2 5 gongegted and is not be able o support an RRC connsclifon
aswc;&z‘@{j wri?z z‘ézs Eﬁ(‘; sonnsciion request me&sage Eﬁsﬁ the network
controfier 208 may respond with an RRC ¢ 2o, sol Message 208 o
reject the BEC connection request message 2@@ m ts‘;:g case an RRC
connaclion batween the UE 15 and the HAN 20 may not be esiablished™;
{see also B3, figure 2, steps 208, 210 and 220 and column 4, lings 47-67: in
sfézp 2@3 the base sigtion 108 ocated in ool 104 regeives this galf

15 requisst, As will be appreciated to oneg of ardinary skili in the
ar&‘ each bage sz’af:m 108 has g finfte numnber of Channels, Or resouress, over
which te!@ph@ne calis may be esfabf;shed I j in 52‘9;} 2&8 the base siation

Fawves FOTABAY

S e
anate Bhawt) [Bhast 2) 8PO-Ap
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As indivated by dacision siep 210, i the base siaik . g irg :
o service the calf establishmernt request, then sr@p ,.’«3243 is pe‘m“afmsd in step
220, g call is established betwesn the wirefess terminal 108 and the public

network sabsmber in a well known manner.”™

The subject-matter of claim 1 is accondingly not new, Article 33(2) PCT, also
with respect to the disclosure of documents D2 and DA

1.2 Furthermaore, it is pointed out that even if the olaims were Interpreledin a
different manner based on minor diffserences between the features of claim 1
and those features disclosed in document B4 {or D2, or 08), the subject
matter of daim 1 would still not involve an inventive step {Article 33{3) PCT},
as D1 {or D2 or D3} discloses the same ohisgt and the gsame solulicn as the
presant apnlication, La. o handle mnn@maﬁ SeiUp requssis guaranissing
that the go caffed "premium sewvices” will regeive precedence over other
SErVICES.

1.3 The same reasoning as prasanted above for clalm 1 applies 1o independent
claims 8 and 12 which define raspectively the software {olaim 8) and the
node {claim 12} for carrying oul the methed defined In claim 1.

Therefore, the sublect-matier of claims ¢ and 12 is neither new, Aricle 33{(&)
£OT, nor doss B involve an inventive siep, Article 33(3) BCT.

1.4 The subjact-matier of independent claims 10 and 11, defining the storags
madium and the dala structure, is net novel in the sense of Arlicle 33{23)
POT, since D3 discloses storage medium contalning a data structure
comprising at least ong ok
- an indication of a resource capacily of a network geoess point (NAR)
raserved for connechion setup requsests for one or more predefined services;
- an indication of an amount of resources currently used by the NAP for the
one or more predefined services; andg
-1 indication of an amount of resources currently used by the NAPF for
services that do not belong to the one or more predelinad services {(see
c@iumn 4, lines ?48 “Each base sfaa‘fon such as basg siation 14:?8 includes

em‘n&s sfa:;re ma‘mm&fx&m ﬁ‘hai :d&nfsfzes zhe BRVICE fav&is {aiso cafled Sevaf o
sevvices) respectively associsied with the wirgless terminalz in the celf 104
that are Involved in the aciive telephone calls. The base siation 108 may also

¥

M D ey R 3 Exd Lo ¥
Form ¥ SET {Fopartie Shoes} {Shest J
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includle a database of user prafiles. The vser profifes are associated with
pariicuiar users vig unigus user identification numbers assigned o each
user.’y.

z Dependent clalms 2-8 and 13«15 do not contain any additions! features
which, in combination with the featurss of any claim to which they refer, mest
the requirements of the Article 33(3) POT with respect to inventive step, for
the reason that the subject-matier of said daims elther i3 in winciple dirsctly
derivable from the above gited documents, or coneerns simple embodiments
without inventivae ments in themselves, az detalied in the following:

o4 The sublect-mabier of olalm 2 defining that the delermination of whether the
gonngction setup request is 1o be fulfilled iz further based on ong OF MOre
agresments with one or moerg servics providers, s anticipated in D1{sse
figure 8 and page 5, lines 3-8: the decision whether handling or not & sewice
raquast depends also on priosity levels of the reguired services), as well D2
{sse paragraphs [0034], [0038]), 03 {zee figurs 2, slep 214 and 218, and
oolumn 1, lines 44-88}, D4 {(see abstract and figurs 1) and 18 {(see page 2,
fines 15-17)

o The subject-matier of clalm 3 defining that the one or more agreameanis
comprise reservation, gt the NAP serving the UE, of g predelined resource
capasity for connection selup reguests for one or more predefined services, is
anticipated in B3 {see column 3, linegs 17-34), a8 wall in D4 {scs paragraph
(00077 "the base stalion system has always reserved a maximum bandwidih
for every busingss fow™, and DE {see pags 2, linesi8-25).

8.3 The subject-matier of ciglmes 4 and §, defining the predefined resourcs
capaciy 83 g percendags of the olal resource capacity of the MAP oras g
predefined amount of the total resource capacity of the NAP, said predefined
valus being less than the sl resource capacily of the NAP | is disclosed in
034 {ze8 "Iy . the bandwidth of business flow and "By,,", the {olal
bandwidith of the base station).

o4 The subisct-matier of clalm 6 defining the predafined resowrss capacity being
dynamically adjusted, is aiso derivabls from D4 {the method disclosed in D4

takes giso into gecount the cocupied bandwidth of curently admilied
business How, which obviously is varigbie in ime).

Fayvws POTHE
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25 The subject-matier of olalm 7 delining the method further comprising:

2.5

2.7

2.8

2.8

ideniifying, from the comnestion sstup request, & service for which a
connection sslup is requssiad and delermining that the conneciion selup
request is {o be fulliled according o the available capacity al the NAP, {aking
into account the reserved capacity for the different prededined services, is
anticipated in D3 (ses figure I, steps 314 and 318}, as wall in D4 {zee figure 1
and paragraph [DOO7] "Also, the bandwidih thrashold of the base siation
systern is set, whan the ntal resarved hanchwidih of the base siadion systam
sxoeeds the bandwidth threshold, the bage station system will refuse o admit
the iow priority business and only admit the high priority business.” ) and DS
{ses page 2, ings 17-24: "The preferential treatment can especially includes
acoess o reserved nelbwork resournes, e g. only the Highest prionily
connactions are given access o the resowrces reserved for highest priority
connections while the second pricrily connactions are given only sccess o
resouress resarved for ihe second priority connactions, excluding the
resourees rasarved for the highsst priority connections, Further priceity lovels
are possible, connections for aach lsvel having only 3009888 10 res0urcss
reserved for the same or 2 fower lavel ™.

The subjsct-matier of ofalm 8 defining an indication 1o the UE of whether the
connection selup request was determined to be fulfillad, is anticipated in D2
{see e.g. Hgure 2, message 208}

The subject-matier of clalm 13 defining the node being a8 mobils
management sntity (MME) of the ielecommunications nstwork, is disclozed in
both D1 {see page 4, Hne 32} and D2 {ses paragraph {0029 and [0032]).

The subject-ratier of olalm 14 defining the nods v be communinatively
connected o a computsr-readable storags medium and the information
regarding used resource (o comprise at least a portion of information stored
on the computar-readable storage medium, is anticipated in Dt (ses figure 5)
as well in D2 {(see Houre 7} and D3 {(see Bgure 1)1

As the subject-matter of clalm 18 is 3 combinglion of the sublect-matier of
glaims 11 and 12, lalm 15 s not novel having regards 1o the objections
raised in paragraphs 8.1 and 5.5 shove,

o Wi

T (Beparale Bheol) {(Bhaet § {
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i the applicant opis © enter the PLT-I phase (eamination phass)ora
national regions! phase, the following peints must algo be taken Inlo
consideration;

1 To meet the reguirements of Rule 8.3 {b) PCT, any indspendent clalm should
be correctly cast in the two-part form, with those features which in
combination are part of the nearest prior art {8.g. the WO document
correspanding o [} being placed in the preamble.

o To meel the requirement of Rule 5.1 {8} () PCT, the WO document
corresponding to 0, DE and D3 which represent a relavant state of the art
with regard to the presently claimed invention, should be identified in the
apening part of the description and the relevant background arnt disclosed
therain showld be briefly discussed.

3 The apening part of the description, including the statement of the ablect/
solution, should be brought into conformity with the wording of any new or
amended indepandent olaimis}, Rule 5.1 {g) {i) POT.

Hem VHE

i the applicant opts (o enter the PCT-H phase {(examination phass)or a
nationgl/ regional phase, the following points must alse be taken inlp
considergtion:

1 Clalm 1 is not supported by the description as reguired by Article 8 POT {cf.
POT Guidelines, 5.43), as s scope is broader than justified by the description
and drawings. The invention is directed L3 to a method for aliocating diferent
kind of sarvices {premium vs standard ones) based on the availability of
BsSOures (See e.g. pages 1, ines 28 and 30). Claim 1, however, merely
clalme a falrly standard resource aliocation without any referenss o the
diffarant type of services and the particuiar method for aliccating them
resources based on the avallable one.

As g conseguencs, olaim 1 does not contain all the features necessary to the
definition of the invention, contrary (o the reguirements of Anicle § PCT. To
overcome this objection, the wording of the clalm 1 should be revised by
mcluding the above essential feature Inlo sald olaim {Le. allocation of
resources for different types of senices based on the available ones).
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2.1

2

&.3

Clatm 1 is furthermore unclegr {Articie 8 PCT), since i lscks (o defing in
which device/entily in the system the defined steps are perdormed.

Although i might be clear from the descrption {see page 2, lines 10-15) that
ali sleps of the method are performed by the same entity {L.e. 8 funclional
natwork companent) within or associated with 8 slecommunication nebwork,
gtaims should clearly defineg the scope of protection sought.

However, the inrmudation of claim 1 suggests that any entity {sven not within
the telscommunication network) could perform the method contrarily at what
chsclosed in the application.

Az a conseguence, the definition in olaim 1 is not allowable as i resulls in the
shilled person being presented with information which is broader than justifisd
by the description and which is not supported in and not direstly and
unambiguously derlvable from that proviously prasenisd In the application
{see PCT Guidelines, 5.43).

independent clalm 10 iz uncisar (Article 8 PCT), since it defines a data
structisre, which doss not fall under any of the sllowed categories of claim L.e.
physical entity {apparatus, product) and activity {process, method); {ses POT
Guidelines 5.12).

Moreover the independent ciaims 1 and 10 of the present application are
rigt defined with corresponding features. In fact, B is noted that several
features of the independent olaim 10 gre nof claimed in the indspendent claim
1 {a.g. resource capacily of 3 nabwork gecess point reserved for connsction
setup request for one or more predefined services) and vice versa.

Thus, doubt is Infroduced as o which features the Applicant considers o be
essential v the definition of the Invention and resuliing in the lack of clarlty
{Article 8 PCT) regarding the degsired scope of protection.

in order to overcoms these objections, all of the independent dalms of the
prasent gpplication should be adapiad with sach other by being provided with
the same or corresponding technical features.

The formudation of Claim 7 legves unclear when the defined steps should be
performed, whereas the description sugoests that the thres steps defined in
clalm 7 should be performed after the first step of claim 1 {see description,

Srave OITARALT St B8 SEvamt T SRS e
s BUTABAZ23T (Separie Sheet (Shast 7 SSPG-Apdl 30495}
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page 3, lines 28-34, and page 12, ings 1-158). Moreover from the desoriplion
iz not clear whether the steps of daim 7 should substituls the second step of
claim 1. Therefore Claim 7 does not meet the reguiremenis of Asticle 8 RPCT.

8 According to Hule 6.2{(b) PUT, the use of parenthases in the claims is
intended for placing refergnce gigns, which are however considered a3 having
ri hmiting effesct.

6.1 Since the seronyms "UE", "RAN", "NAP” and "MME" are used in the wording
of the claims o reference o the corresponding featuras, § anpsars
convenient 1o introducs thess aoronyms in olaims 1 and 12 without using
parsnitheses.

5.2 in view of the descoription {see page 138, line 515, and figure 5), il appears
that aff the refergnces in clsim 12 are incorredt, since the refgrence sign 200
does dearly not correspond (0 & nods but 1 the network of figure 2. The
gpphicant should therelore revize and correct them,

7 The present application dogs not Ul the requirements of Article 8 POT,
sings the description containg In page 11, line 18 - 24, as well as in page 12,
line 18 - 21, and in page 13, line 1 - 8, embodimants which do not fall under
the filed claims {of, POT Guidelines 5.298)

The Applicant is kindly requested to revise and, I required, amend the
application in order 1o ensure that gl embodiments fall under the fled claims
or {0 describe the embodiments not covered by the claims as examples, so
that the apphication fulfil the requirements of Article 8 PCT.

g The refgrence on page 7, line 32 of the desoription {Minofuded in the present
appiicalion by reference™ should have been avoided as he application
should be self-contained; such relsrenced document is not regarded as part
of the disclosure unless i conlains matier esseniisl 1o the invention, in which
case the subject-matier in question would have 10 be incorporated into the
description {PCT Guidslines, 4.28).

& The relerence (o the "spirt of the present invention” {pags 15, line 7} ig
contrary 10 the reguirements o Aricle 8 POT, since it suggesis that the axtent
of protection may be expanded In some vague and not precisely defined way.

Boeros DT LA IAD 313 corcranbn 838 ot &Y FE
Foy PUTASAZ237 (Bapante Bheet) {Bheet 8) {8PD
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Bax No.!  Basis of the opinion

1. With regard o the languags, this opinion has been gstablished on the basis of
the intsrnations! application in the language in which i was lisd,

3 = wansiation of the intlemationsl spplication inte |, which is the lenguags of 8 translation furnished for e
purposes of inlernational search (Rules 12.3{a) and 23,1 {9}

2. II Thiz opinion has beon establishad iaking inio account s rectification of an obvious misiske Authorized
by or notifled {o this Authority undsr Rule 81 (Rule 430468 H{ah

3. I with regard 10 any nusieotide andior amins acid ssquence disClosed in the intermational application, this
opinion has been established on the basis of 3 spquence listing:

g, B3 forming part of the internations! appliontion as filed:
L1 inthe form of an Asnex C8T.25 o His.

I on papey or in the form of an nage He.

b, I3 furnished together with the inlornations! application under PCT Ruls 13 1{a) &y the purposss of
infernational ssarch only in the form of an Asnex COT.25 text He.

o. I furnished subsaquent to the intemational filing dals for the purposss of intemational ssarch only:
{3 In the form of an Annex O8T.25 text Mo (Fuals 135 1ah.
1 on paper of in the fonm of a0 imane He (Fule 135801} ang Adminisirative instructions, Soclion

7i3).
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furnishead,
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Mo Claims $-3
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(54) Title: LOW PRIORITY INDICATION IN EXTENDED SERVICE REQUEST FOR ENHANCED OVERLAOD HANDLING

(57) Abstract: There is provided user entity and a method for a user entity
ATEWAY PN REGES T + UE I adapted for interacting with a mobility management entity node MMEI,
MIME DECIDE TO PAGE such as being paged 601 by said mobility management entity node MMEI

1 There is provided a method for a user entity (ULI) adapted for interacting

511, with a mobility management entity node (MMEI), wherein the user entity is

N =D adapted to initiate a mobile initiated service request, SR (610) and being ad-
apted to respond to a network initiated SR (611) corresponding to a paging

(601) by said mobility management entity node (MMELI). The user entity is at
least being adapted for transmitting a SR (618), inserting a low priority indic-
ation (LPIND) in and transmitting an extended service request, ESR, (615),
or transmitting an ESR without inserting a low priority indication (619). The
method comprises the steps of - if the user entity initiates a mobile initiated
SR (610) and if the user entity belongs to a low priority class, the user entity
responds to the mobility management entity node by transmitting an ESR
(615) comprising a low priority indication (LPIND), - if a network initiated
SR (611) is responded to, obviating or preventing transmitting an ESR (615)

MME 801,

10 INFTIATE
MOBILE RITIATED
SERVICE REQUEST

UE

612,
LOWPRIC
CLASS

ve I 615 616 | e with a iow priority indication (LPIND), disregarding whether the user entity
| o RANSIT TRASHIT belongs to or does not belong to a low 'pri'o'rity' class. The mobility manage-
‘ -NOLPIND ment entity node and method perform prioritization ot SR and ESR.

l [ 1

NME FRICIRITIZATION

l l

.
DISCARD FREJECT

TiNHE

MME -
HANDLE SERVICE REQUEST

FG. 6
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LOW PRIORITY INDICATION IN EXTENDED SERVICE
REQUEST FOR ENHANCED OVERLAOD HANDLING

Technical field

Thig invention relates to mobile communication networks and methods for-using such
networks. More particularly, the invention relates to apparatuses and methods involving
use of service request signalling and extended service request signalling.

Background

Fig. 1 shows 2 prior art nhon-roaming network architecture in which communication for a
mobile terminal, or user entity, UE, may be carried through various 3GPP access and
network technologies. There is shown a GERAN (GSM EDGE Radio Access Network,
~referred to as 2G) access interface (comprising a BSS {Base Station Subsystem (not
shown)), a UTRAN {UMTS Terrestrial Access Network, ~referred to as 3G) interface
{comprising a NodeB base station (not shown)}} and an E-UTRAN ({refarred to as LTE
(Long Term Evolution}) interface {comprising an eNodeB base station {(not shown)).

On the core network side, the GERAN and the UTRAN access networks both have inter-
faces to a SGSN (Serving GPRS Support Node). The MME (Mobility Management En-
tity) is the key control node for the LTE access-network. it is responsible for idie mode
HIE (User Equipment) tracking and paging procedures including retransmissions. The
MME is involved in the bearer activation/ deactivation process and is also responsible for
choopsing the SGW (Serving Gateway) for a UE at the initial attach and at time of intra-
LTE handover involving Core Network (CN} node relocation.

QOther known nodes shown in fig. 1 - corresponding to TS23.401 V.10.2.1 - 201101 -
FIG. 4.2.1-1 - are HSS (Home Subscriber Berver), PCEF/ PGW (Packet Data nsiwork
{(PDN) Gateway) and PCRF (Policy Charging and Rules Function), the later nodes
having connection to an operator's 1P services, IMS {(IP Multimedia Subsystem), PSS
{Packet Switch Streaming), eic.

Control plane signaling concerning the user entity is fransmitted over the S1-MME
interface while user plane signaling concerning the user entity is transmitted over the 8§1-
U user plans. Moregver, there are provided known interfaces §3, S10, §11, 84, Sba,
512, 85, Gx, 8Gi and Rx.
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For a user entity having LTE access capabilities at least the following oplions noted in
table 1 sxist:

attachment state PS/ CS/ paging options
non-attached - -
attached ECM-IDLE no PSfno CS,
page possible
aftached ECM- PS; €5, combined C8

CONNECTED | and FS

tahle 1

VWhen a user entily in ECM-IDLE mode needs network service, such as packet switched
{P3), circuit switched (C8) or combined CS and PS network service, the Service Re-
guest procedure is used according to 3GPP TS 23.410 V1021 (2011-01)- 5.3.4.1 and
3GPP TS 24.301 V10.1.0 (2010-12). This procedure is iniliated by the user entity, as
shown in fig. 2 - corresponding to TS$23.401 V10.2.1 FIGURE 5.3.4.1-1; UE triggered
service request procedure. Altemnatively, a service request can be requested by the net-
work with a paging message, as shown in fig. 3 - corresponding to TS23.401 V10.2.1
FIGURE 5.3.4.3-1: Network triggered service request procedure.

The user eniity can request senite by transmitting either a Service Request sighal or an
Extended Service Request signal. The former is used for normal service reguests and
the latter is mainly used for service requests related to CSFB (Circult Switched Fall
Back).

Thereforg, it is provided that a low priority indication may be included in an extended
service reguest NAS {(Non-Access Stratum) message, for among others, devices which
may have a lower priority. Thereby, the network can chose to discard or reject service
requests from user entities which may not need a speedy handling of service. Change
requests (CR) to 24,301 "3GPP TSG-CT WG1T Meeting #70, C1-111521, Salt Lake City,
Utah (USA), 21-25 February 2011", describes a low pricrity as an actual information
element {0 the extended service request, and “C1-111521 3GPP T3G-CT WG1T Meeting
#5689, C1-110085 Ljubliana (Slovenia), 24~ 28 January 2011" describes an enhancement
to the Extiended Service Request so it can be used for other services than CSFB {Gircuit
Switched Fall Back), i.e. PS services.
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The implication of the above options is that the network may check for a low priority indi-
cator when receiving a NAS massage from the user entity. if a low priority indicator is
set, this may be taken into account by the network to decide on further handling of the
message.

As mentioned above, if a user entity needs to change state from {DLE to be serviced by
the network it shall initiate a service request procedure. The initial message sent to the
natwork may be selected based on the priority of the request. f a user entity request,
e.g. by configuration, is associated with a low priority class, the user entity may send an
Extended Service Request NAS message with a low priarity indicator being set. if the
MME receives an Extended Service Request NAS message with a low priority indicator,
the request can be treated with lower priority than NAS messages without a low priority
indicator in a network overload or congestion situation.

in the future, Machine-to-machine (M2M) devices are expected to cutnumber usual
handheld devices. These M2M devices are expected to mainiy demand a low quality of
service {QoB) class or other forms of a fow priority. In particular, many M2M devices will
not neaed a Jow {atency. The expected high numbers of such devices may lead to con-
gestion in the network. Therefore, among others, such devices could make use of the
extended service request with the low priority indicator being set.

Summary of the invention

However, even if such low priority indications are used for user entities, e.g. for M2M
devices in a netwaork, it is a problem that iy high load situations there will still be a high
level of unnecessary signalling. in overioad situations, when the network sends a paging
it would be followed by a user entity transmitting an Extended Service Request message
that will subsequently be discarded by the network. I is noted that the basic Service Re-
quest signal known from fig. 2 cannot be ‘extended” so as to comprise the above indica-
tion, as the timing properties associated with such an “extended” basic service request
would exceed the timing requirements defined for the radio layer. It is therefore an object
of the invention to enable a more efficient utilization of network resources.
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Accordingly, there is provided a method for a user entity adapted for interacting with a
mobility management entity node, wherein the user entity is adapted to initiate a mobile
intiated service request, SR and being adapied to respond to a netwark initiated SR cor-
responding to a paging by said mohility management antity node.

The user entity is al least being adapted for transmitling a SR, inserting a low priority
indication in and fransmitting an extended service request, ESR, or transmitling an ESR
without inserting a low priority indication. The method comprises the steps of

~ if the user entity initiates a mobile initiated SR and if the user entity belongs to a fow
priority class, the user entity responds to the mobility management entity node by frans-
mitting an ESR comprising a low priarity indication,

- if a network initiated SR is responded to, obvigting or preventing transmitting an ESR
with a low priorily indication, disregarding whether the user entity belongs {o or does not
belong 1o a low priority class.

According to the invention, there is also provided a user entity, comprising processing
means and an interface unil, the user entity being adapted for inferacting with a mobility
management entity node, such as being paged by said mobility management entity
nade.

The user entity is adapted to initiate a mobile initiated service request, SR and being
adapted to respond to a network initiated SR corresponding to a paging by said mobility
management entity node.

The user entity is moreover at least being adapted for transmitting a S8R, inserting a low
priority indication in and transmitting an extended service request, ESR, or transmitting
an ESR without inserting a low priority indicationy, wherein

- if the user entity initiates a mobile initiated S8R and if the user entity belongs toa low
priority class, the user entity responds to the mobility management entity node by frans-
mitting an ESBR comprising a low priority indication,

- if a network initiated SR is responded to, obviating or preventing transmitting an ESR
with a low priority indication, disregarding whether the user entily belongs to or does not
belong o alow priority class.

According to another aspect of the invention there is provided a method for a mobility
management entity node being adapted for handling (624), or rejecting / discarding (623)
a service reqguest, SR, as well as being adapted for handling or rejecting / discarding an
exiended service request, ESR. The method comprises the steps of monitoring a load
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Jevel of the mobility managemeant entity node or the load level in a network in which the
mobility management entily node resides and performing one decision of

- if the load level is below a first threshold - handiing at least incoming SR’s and ESR's
with or without a low priority indication,

~ if the load {evel is larger or equal to the first threshold but lower or equal {o a second
threshold - rejecting / discarding ESR's with a low priority indication while handling
ESR’s without & low priority indication and handling SR's.

Further, according to the invention there is also provided a mobility management entity
node comprising processing means and an interface unit, the maobility management en-
tity node being adapted for handiing, or rejecting / discarding a service request, SR, as
well as being adapted for handling or rejecting / discarding an extended service request,
ESR.

The mobility management entity node being adapted for monitoring a load level of the
mobility management entity node or the load level in a network in which the mobility
management entity node resides and performing one decision of

- if the ioad level is below a first threshold ~ handling at least incoming 5R’s and ESR's
with or without a low phiority indication,

- if the load level is larger or equal to the first threshold but lower or equal to a second
threshold - rejecting / discarding ESR's with a low priority indication while handling
ESR's without a low priornty indication and handling SR’s.

It is observed that in order {o suppaort prioritization of requests initiated by a non-low-
priority user {e.g. & normal user entity) vs. a low priority user entity, it would be neces-
sary to extend the service request messages from such devices. According to the inven-
tion, it is reckoned that the known format for the Service Request message has no avail-
able bits to indicate a priority, whereas the known extended Service Reguest message
can be extended s as 1o comprise a priority indication.

According to the invention, it is further observed that that, if a low priority device (con-
trary to the invention) would always or predominantly initiate the service request using
an Extended Service Request message with a low priority indication - also being the
case when the service is initiated by the network via paging - the low priority device
would of be subject to a lower priority when such Extended Service Request message is
received by the network, However, in a high load situation there would be an unneces-
sary additional signalling if the network transmits a paging followed by an Extended Ser-

5
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vice Request message from the user entity that will be discarded by the network. Ac-
cording to the invention, when a Service Request - following a paging - is transmitted by
a low priority device, it will be less likely prone {o have its request rejected/discarded in
the mobility management entity node under overload handiing.

Further advantages of the invention will appear from the following detailed description of
the invention.
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Brief description of the drawings

Fig. 1 shows basic elements of a prior art EPC network and signalling,

fig. 2 shows a known user entity triggered service request procedure,

fig. 3 shows a known network initiated service request procedure,

fig. 4 shows a user entity according to an embodiment of the invention,

fig. B shows a mobility management entity node according to an embodiment of the
invention,

fig. 6 shows a preferred embodiment of a method for a user entity according to the

invention, and

fig. 7 shows a preferred embodiment of a methed for a mobility management node
according to the invention.

g
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Detailed description of preferred embodiments of the invention

As explained in connection with the prior art, the "basic” Service Reguest message can-
net - without departing from the standard excerpte mentioned above - be extended with
a low priority indicalor, as there are no free bils {0 use in the message. The maximum
message length has been set by E-UTRAN fo be able to guarantee the high timing re-
guirements on a Service Request. This is due o maximum message length constraints
put on NAS by lower protocol layers. The Exdended Service Request was introduced for
less fime critical Service Requests that needed more information included in the mes-
sage itself, such as CSFB (Circuit Switch Fall Back).

Referring 1o fig. 6, an embodimentt for a method for & user entity shaifl be explained in the
following.

In step 601, a gateway is transmitling a paging request and the mobility management
entity node is subsequently deciding to page a user entity using signalling according to
the known procedure shown in fig. 3, reference 3a.

When receiving the page signal (4a, 4b in fig. 3}, the user entity in question parforms it's
share (§in fig. 3} of a network initiated service request 611.

Alternatively, the user entity by s own motion, nitiates a mobile initiated service re-
quest, 810, as Hustraled in the NAS service reguest 1 of fig. 2.

Following step 610, if the user entity is configured as a low priority class, or in other re-
spects is commanded to belong to a low pricrity class, in step 612, the user enlity issues
an extended service reguest with a low priority indication, LP_IND, 615,

If, on the other hand, the user entily is not configured as a low priority device, step 612,
the user entity method goes to step 813,

According to the invention - if a network initiated SR 611 is responded to, the user entity

is sbviating or preveanting transmitling an ESR 615 with a low priority indication LP_IND,
disregarding whether the user entity balongs 1o or does not belong to a ow priority class.
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In step 813 it is investigated whethey the SR is a request for packet switched, PS, or cir-
cuit switched, CS, service. if TS, the method goes to step 819, if PS, the method goes to
step 618.

The same investigation is made under step 614, which follows from the network initiated
service request 811, in which step 614 if is investigated whether the SR, respectively, is
a request for packet switched, PS8, or circuit switched, CS, service. If CS, the method
goes {o step 819, if PS8, the method goes to step 6186.

Hence, the method further comprises the steps

- if @ network initiated SR 611 for PS service is responded with, issuing a SR 618, and

= if & network initisted SR 611 for CS service is responded with, issuing an ESR 619 with
no low prionty indication.

Following step 812, if the user entity does not belong to a low priority class, it is seen
that the method further comprises, according to step 613, the steps of

- if the user enlity initiates 2 mobile initiated SR 810 for PS service, the user entity
transmitling a SR 618,

~ if the user entity initiates a mobile initiated SR 810 for C8 service, the user entily
transmitting an ESR 619 without a low priority indication LP_IND.

Accordingly, there is provided & methad for a user entity UE_I adapted for interacting
with a mobility management entity node MME_|, wherein the user entity is adapted to
initiate a mobile initiated service request, SR 610 and being adapted to respond to a
network initiated SR 611 corresponding to a paging 801 by said mobility management
entity node MME_1

The user entily is at leas! being adapted for transmitting a SR 618, inserting a low prior~
ity indication LP_IND in and transmitting an extended service request, ESR, 615, or
fransmitting an ESRK without inserting a fow priority indication 618, The method com-
prises the steps of

- if the user entity initiates a mobile initiated SR 810 and if the user entity belongs o a
low priority class, the user entity responds {o the mobility management entity node by
transmitting an ESR 615 comprising a low prigrity indication LP_IND,

~ if & network initiated SR 611 is responded o, obviating or preventing transmitting an
ESR 6156 with a low priority indication LP_IND, disregarding whether the user enlity be-
longs to or does not belong to a low priority class.

9
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According to a further embodiment of the invention, the user entity is an E-UTRAN,
evolved UMTS Terresirial Radic Access Network, user entity and the service requests
and extended service requests are Non-Access Stratum (NAS) service requests.

it should be undersiood that the low priority indication does not necessarily indicate a
low QoS class, but according to one embodiment, at least a low priority class in NAS
signalling terms, 1.e. messages which are more likely to be subject to delay/reject/discard
on a NAS level. | is alternatively envisioned that the priorily class can be changed over
fime according an order of the network. In such a case, the user entity could perform the
investigation under step B12.

Advantageously, the user eniity could be pre-configured as belonging fo a low priority
class before being put into operation. For instance, the user entity may be preconfigured
and sold as low priority device,

it should aiso be understand thatl step 812 may not necessarily be investigated by the
user entity but rather reflect its behaviour according to which priority class it has heen
designated.

In fig. 7 an embodiment for a method for a mobility management entity node according
to the invention is show.

The mobility managsment antity node, MME_], performs pricoritization, depending on the
status in the network such as non-congested, congested or overload situations. For each
service request - or each extended service request - of each individual user entity, the
mobility management entity node performs decisions 821 so as fo discard or refect the
service request or the extended service request 623 or {0 handie the service request or
the extended service request 624, that is, accept the latter request.

Fig. 7 shows an indtiating 823 of monitoring in the mobility management gntity node of
the network according to an embodiment of the invention.

In step 824, the load CL in the network, or more specifically in the mobility management
entity node, such as the load CTRL_UZ CL iy the processor CTRL_U2 in fig. 4 is within
at least the following three ranges with regard to at least a first lower threshold T1 and a
second higher threshold T2:

10
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CL <T1: go to step 831
Ti«= CL =< T2: go to step 830
T2 <= CL: go to step 832

In step 831, the mobility management enfity node handles SR's, and ESR’s with or with-
out low priority indications.

In step 830, the mobility management entity node rejects / discards ESR with a low prior-
ity indication 615, but handle SR's 816 and handle ESR's with no low priority indications,
in step 832, the mobility management entity node rejects SR’s and ESR's with or without
low priority indications.

The steps 831, 830 and 832 correspond to a decision made by the mobility management
entity node. This decision may for instance be valid for a decision period, as illustrated in
step 820

It is understood that more decisions and finer intervals may be provided in further em-
bodiments of the invention.

in other words, there is provided a method for a mobility management entity node being
adapted for handling 824, or rejecting / discarding 623 a service request, SR, as well as
being adapted for handling 624 or rejecting / discarding 623 an extended service re-
quest, ESR. The method comprises the steps of monitoring 823 a load level CL of the
mability management entity node MME_1 or the load level in a network in which the mo-
bility management entity node resides and performing one decision 831, 832, 830 of

- if the load level CL is below a first threshold T1 - handling at least incoming SR’s and
ESR's with or without a low priority indication 831,

- if the load level CL is larger or equal to the first threshold T1 but Jower or equal to a
second threshold T2 - rejecting / discarding 623 ESR’s with a low priority indication
LP_IND while handiing ESR’s without a low priority indication and handling SR's 830,

The monitoring 823 of the Joad level could be implemented by monitoring at least one
parameter relating to the ioad level CL of the management entity node MME_1 or the

network.

it is understood that the mobility management entity node can take action directly on the
receplion of service requests and extended service requests.

11
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it is seen that the mobility management entity node can handle impotant requests in
case of network congestion. If the mobility management entity node receives a request
from a gateway node to bring a user entity into service from 1DLE mode, the mobility
management entity node can decide 801, based on its load and congestion situation, if a
paging message shall be sent to the user entity to initiate a service request procedure. If
the mobility management entity node evaluates the load situation in combination with the
knowiledges that this is a low priority request, the paging can be rejected by the mobility
managemeant entity node:

if a paging request is received by a user entity configured for low priority or for a low pri-
ority service, the user entity shall initiate the service request procedure by sending a
Service Request message 6186 in case of PS and as an exiended service request with
no jow priority indication 818, in case of C8, to the network. As these messages do not
contain any low priority indication, they will be handled with normal pricrity by the mobil-
ity managenment entity node and is less likely to be discarded or rejected in a high load
situation,

This behaviour will imply that user entity requests initiated by the network will not be sub-
ject {6 low priority handling when received by the network and also fulfil timing reguire-
meants in the radio layer. Thus, in @ moderate load situation, c.f. the “congested” state
step 830, the network/ mobilily management entity can discard/reject low priority re-
quests initiated by user entities §15, e.¢. at a signalling food by low priority devices, and
can handle the network initiated requests for service by limiting the paging requesis
transmitted to the user entities.

Apparatuses

infig. 4, & user entity, UE_1 is shown comprising a control unit, CTRL_1, anintermal
memory, MEM _1. an interface unit, INT_1, providing a LTE-Uu interface is shown. An
internal bus B1 provides communication between the units and the memory. The control
unit and memory constitute processing means which is adapted 1o carry owt the method
shown according fo fig. 6. The processing means could alternatively be implemented by
a FPGA (Field Programmable Gate Array) {(Not shown}. The processing means is
adapted to transmit and receive signails on a logical level, whereas the interface means
provides signals complying with physical requirements.

12
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According to the invention, there is also provided a user entity, UE_t comprising proc-
essing means CTRL_1; MEM_1 and an interface unit INT_1, the user entity UE_I being
adapted for interacting with a mobility management entity node MME_1, such as being
paged 601 by said mobility management entity node MME _ |

The user entity is adapted o initiate a mobile initiated service request, SR 810 and being

adapted {0 respond to a network initiated SR 611 corresponding to & paging 801 by said
mobility management entity node MME_1L
The user entity is moreover at least being adapted for transmitting & SR 618, inserting a
low pricrity indication LP_IND in and transmitting an extended service request, ESR,
6185, or transmifting an ESR without inserting a low priority indication 618, wherein

- if the user entity Initiates a mobile initiated B8R 610 and if the user entity belongs to a
low priority class, the user entity responds to the mobility management entity node by
transmifting an ESR 815 comprising a low priority indication LP_IND,

- if'a network initiated SR 611 is responded {o, obwvialing or preventing transmitting an
ESR 615 with a low priority indication LP_IND, disregarding whether the user entity be-
longs to or does not belong o a low priority class.

Iy other words it is provided that

~if a network initiated SR 611 for packet switched, P8, service is responded with, the
user entity is issuing a SR 616, and

- if a network initiated SR 611 for circuit switched, C8, service is responded with, the
user enfity is lssuing a ESR 619 with no low priority indication.

it is further provided that if the user entity does not belong to a fow priority class

- if the user entity initiates a mobile initiated SR 810 for a packet switched, PS, service,
the user entity is transmitting a SR 816,

- if the usear enlity initiates a mobile initiated SR 610 for a circuit switched, C8, service,
the user entity is transmitting an ESR 818 without a low priority indication LP_IND.

The user entity could using the method above could be constituted by a M2M device.
However, the method could also be implemented in regular handheld devices: For in-
stance, itis envisioned that a low price segment of user entities could be associated a
low priority class. Operators could for instance offer pre-configured low priority ciass
user entities for a given market segment.

13
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In fig. 5, 2 mobilily management entity hode, MME I, atcording to the invention is
shown, camprising a control unit, CTRU_U2, comprising one or more processors, a
memory MEM_2 and an interface unit INT_UZ providing at least a S1-MME; a 83; a S6a
and a 5Gs inferface. An internal bus B2 is also provided. The control unit and memory
constitute processing means which is adapted to camry out the methed shown according
to fig. 7. The processing means could alternatively be implemented by a FPGA (Field
Programmable Gate Array) {Not shown). The processing means is adapled to fransmit
and receive signals on a logical level, while the interface means transfers signals com-
plying with physical requirerents.

Hence, according to the inveantion there is also provided a-mobility management entity
node MBME_ comprising processing means CTRL_UZ; MEM_2 and an interface uni
INT_U2, the mobhility management endity node being adapted for handling 624, or reject-
ing / discarding 523 a service request, SR, as well as being adapted for handling 624 or
rejecting / discarding 823 an extended service reguest, ESR.

The mobility management entity node being adapted for monitoring 823 a load level CL
of the mobility management entity node MME_1 or the load level in a network in which
the mobility management entily node resides and perfarming one decision 831, B32, 830
of

- if the load level CL. is below a first threshold T1 - handling at least incoming SR's and
ESR's with or without a low prienity indication 831,

-~ if the lpad level CL is larger or equal {o the first threshold T1 but loweror egual to a
second threshold T2 -~ rejecting / discarding 623 ESR’s with a low priority indication
LP_IND while handiing ESR’s without a fow priority indication and handling SR's 830.

fr-a further embodiment - if the load level CL is above the second threshold T2, the mo-
bility management entity node is rejecting / discarding ali ESR’s with or without a low
priority indication and alt 8R's 832.

The monioring 823 of the load level could involve that management entity node is
adapted to monitor at least one parameter relating to the load level CL of the manage~
ment entity node MME_ 1 or the network.

For instance, the load level could relate to the processor activity in CTRE_UZ2 inthe
MME_ 1. For instance, the first threshold T1 could amount to 70% of the full load and the
second threshold T2 could amount to 80% of a full load of the processor capability.

14
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in conclusion the invention caters for that the user entity initiated requests for service
with fow priority will be subject to lower prioritization handling in the network.

Metwork initiated requests for service will enjoy a normal prioritization handling in the
network, Network initiated reguests for service will be handled with timing properties ful-
filling requirements in the Radio Layer.

The priority of a user entity response {o a paging request will be predictable from a net-
work point of view. Responses to paging will always have normal priority, i.e. if the mo-
bility management entity node pages a user entity, the mobiiity management entity node
will “know” that user entity responds without low priority and the response will not be re-
jected! discarded before any other normal priority messages.

There is no need in the hetwork to correlate a paging request with a received Service
Reqguest message to let a low priority response to a paging be treated with different pri-
arity fram what is indicated.

in a wider sense, the invention provides for that the nefwork can control which low prior-
ity user entities should be serviced, by selectively sending paging requests {o such user
entities, which again will resull in.a normal priority service request. Since the mobility
management entity node is in control of the paging procedure handling, it can handle a
Service Request and if the mobility management enlity node "wants” the user entity back
to Cennected mode, the mobility management entity node can page the user entity. If
the mobility management entity node is overloaded, the mobilily management entity
node can reject the request from the GW directly.

15
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Claims

Method for a user entity (UE_I) adapted for interacting with a mobility management
entity node (MME_), wherein the user entity is adapted to initiate a mobile initiated
service request, SR (610) and being adapted to respond to a network initiated SR
{611} comesponding to a paging {601) by said mobility management endity node
(MME_I),

the user entity at least being adapted for fransmitting a SR (816}, inserting a low
priority indication (LP_IND) in-and transmitting an extended service request, ESR,
(615}, or transmitting an ESR without inserting a low priority indication (619),
wherein the method comprises the sieps

- if the user entity initiates a mobile initlated SR (810} and if the user entity belongs
to a low priority class, the user entity responds to the mobility management entity
noda hy transmitting an ESR {615) comprising a low priority indication {LP_IND),

- if & network initiated SR {611) is responded to, obviating or preventing transmit-
ting an ESR (615) with a low pricrity indication (LP_IND), disregarding whether the
user entity belongs to or does not belong to a low priority class.

Method according to claim 1, wherein, the method further comprises the steps
~ if & network initiated SR (611} for a packet switched, P8, service is responded
with, issuing a SR (816), and

- i a network iniliated SR {611) for a circuit switched, T8, service is responded
with, issuing a ESR (618) with no low priority indication.

Method according to claim 1 or 2, wherein if the user entity does not belong (o a
low priority class, the method further comprises the steps

- if the user entity initiates a mobils initiated SR (610) for a packet switched, P§,
service, the user enlity transmitting a SR (618},

- if the user entity initiates a mobile initiated SR (610) for a circuit switched, CS,
service, the user entity transmitting an ESR (819) without a low priority indication
{LP_IND).

16
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Method according to any preceding claim, wherein the user entity is an E-UTRAN,
evolved UMTS Terrestrial Radio Access Network, user entily and the service re-
guesis and extended service requests are Non-Access Stratum (NASB) senvice re-
quests.

Method according to any preceding claim, wherein tha user entity is pre-configured
as belonging to a low priority class.

A method for a mobility management entity node (MME_1) being adapted for han-
diing {(624), or rgjecting / discarding {623) a service request, SR, as well as being
adapted for handling (624) or rejecting / discarding (623) an extended service re-
guest, ESR, the method comprising the steps of

monitoring (823) a load level {CL) of the mobility management entity node
{MIME 1) or the load level in @ network in which the mobility management entity
node resides and performing one decision (831, 832, 830) of

- if the load level {CL) is below a first threshold (T1) - handling at least incoming
SR’s and EGR's with or without a fow priority indication (831),

- if the load level (CL} is larger or equal 1o the first threshold {T1) bt lower or equal
{o a second threshold (T2} - rejecting / discarding {623) ESR’s with a low priority
indication {LP_IND} while handling ESR’s without a low priority indication and han-
dling 8R’s {830}.

A method for a mobility management entity node (MME_ 1) according o claim &
wherein the method comprises further the siep

- if the load tevel (CL) is above the second threshold (T2), rejecting / discarding al}
ESR’s with or without a low priority indication and all SR's {832).

17
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10,

Method according to claim 6 or 7, wherein said one decision (831, 832, B30} is
performed during a decision period (820).

fethod according to any of claims 6 - 8, wherein the step of monitoring (823) of
the load level involves the monitoring of at least one parameter relating to the load
level {CL} in the mobility management entity node (MME_ 1) or in the network.

A user entity, (UE_}) comprising processing means {CTRL_1; MEM__1) and an in-
terface unit INT_1), the user entity (UE_J) being adapted for interacting with a
mobility management entity node (MME_I), such as being paged (601) by said
mobility management entity node {MME_I), and wherein

the user entity is adapted to initiate a mobile initiated service request, SR (610}
and being adapted 16 respond to a network initiated SR (611) corresponding to a
paging (601) by said mobility management entity node (MME_I},

the user entity at least being adapted for transmitting a SR (616), inserting a low
priority indication (LP_IND) in and transmitting an extended service request, ESR,

{815}, or transmitting an ESR without inserting a low priority indication (619},
wherein

- if the user entity initiates a mobile initiated SR (610) and if the user entity belongs
to a low priority class, the user entily responds to the mobility management entity
node by fransmitting an ESR (615} comprising a low priority indication (LP_IND),

- if a network initiated SR {611) is responded to, obviating or preventing fransmit-
ting an ESR (615) with a low priority indication (LP_IND), disregarding whether the
user entily belongs {0 or does not belong to a low priority class.

18
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11.

12.

13.

14.

User entity, (UE_}} according to claim 10, wherein

- if a network initiated SR {611) for packet switched, P§, service is responded with,
issuing a SR {(618), and

- if a network initiated SR {811} for circuit swifched, CS, service is responded with,
issuing a ESR (6518) with no low priority indication.

User entity, (UE_I} according to claim 10 or 11, wherein if the user entity does not
belong to a low prionty class

= if the user entity initiales a mebile initiated SR (610) for a packet switched, PS5,
service, the user entity transmitting a SR (618),

~ if the user entily initiates a mobile initiated SR (810) for a circuit switched, T8,
service, the user entity transmitting an ESR (618) without a tow priority indication
{(LP_IND).

User entity, (UE_{} according to any of claims 10 - 12, wherein the user entily is
an E~-UTRAN, evolved UMTS Terrestrial Radio Access Metwork, user entity and
the service requests and extended service requests are Non-Access Stratum
(NAB) service requests.

User entity, (UE_I} sccording to any of claims 10 -13, wherein the user entify is
pre-configured as belonging to a fow priority class.

19
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15.

‘3,6‘.

17.

18.

A mobility management entity node (MME_1) comprising processing means
(CTRL_1; MEM_1) and an interface unit (INT_UZ2), the mobility management entity
node being adapted for handling (624), or rejecting / discarding (623} a service re-
quest, SR, as well as being adapted for handling (624) or rejecting / discarding
{623) an extended service request, ESR, the mobility management entity node be-
ing adapted for

mondtoring (823} a load level {CL} of the miobility management entity node
(MME_1) or the load level in a network in which the mobility management entity
node resides and performing one decision (831, 832, 830) of

- if the load level (CL) is below a first threshold (T1) - handling at least incoming
8R’'s and ESR's with or without a low priority indication (831),

- if the load level (CL) is larger or equal to the first threshoid {T1) but lower or egual
to a second threshold {T2) - rejecting / discarding {(623) ESR’s with a low priority
indication (LP_IND) while handling ESR’s without a low priority indication and han-
diing SR's (830}

Mobility management entity node (MME__1) according to claim 15 wherein
- if the load level {CL) is above the second threshold (T2}, rejecting / discarding all
ESR's with or without a low priority indication and all BR's {§32).

Maobility management entity node (MME__1) according to claim 15 or 18, wherein
said one decision (831, 832, 830) is performead during a decision period (820).

Mobility management entity node (MME_1) according to any of claims 15 - 17,
wherein the monitoring (823) of the load leve! involves the monitoring of at least
one parameter relating to the load level {CL) in the mobility management entily
node (MME 1) or in the network.

20
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Method and node for establishing priority connections in

telecommunication networks

Technical field of the invention

The present invention relates to a method according to the preamble of claim 1.

Devices and software programs embodying the invention are also described.

Background of the invention

Both for mobile telecommunication networks, e.g. UMTS (Universal Mobile
Telecommunication System) or GSM (Global System for Mobile communication)
networks, and for fixed networks, the Bearer Independent Call Control (BICC)
protocol is used to control the set-up and establishment of connections, e.g.
telephone calls, independent of the underlying bearer technology for handling

the payload of the connections.

BICC Capability Set 3 is introducing a priority service as specified in ITU-T
Recommendation .255.4, Integrated Services Digital Network (ISDN) General
Structure and Service Capabilities, Priority Service. When congestion is
encountered, priority connections shall be given preferential treatment within the
network for the priority service. Such preferential treatment can especially
include the functions of an extended waiting time before time-out of network
units handling the connection and/or waiting for a line on the route to become

free.
The priority of a connection can be indicated by a corresponding field in the

initial message for the connection set-up, e.g. an initial address message (IAM).

CONFIRMATION COPY
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For example, some or all bits of an octet in the |AM can be designated for this

purpose.

Under normal conditions when the network is not congested and the nodes
have the necessary resources to complete all connections, the connection
establishment is processed without special treatments. At least one node
processing, i.e. controlling or handling the connection attributes a timer to it,
which ensures that resources reserved for said connection are released should
the set-up fail. A node controlling the connection can be for example an MSC
(Mobile Services Switching Center) or a transit-switching node (TSN)
connecting a mobile network to a fixed network. The bearer can either be
handled in the same node or in a separate bearer node, e.g. in a media

gateway (MGW), which is at least partly controlled by the controlling node.

In case of network congestion when the nodes do not have sufficient resources
to complete all incoming connection establishment requests, the nodes can give
preferential treatments based on the priority level. The preferential treatment
can especially include access to reserved network resources, e.g. only the
highest priority connections are given access to the resources reserved for
highest priority connections while the second priority connections are given only
access to resources reserved for the second priority connections, excluding the
resources reserved for the highest priority connections. Further priority levels
are possible, connections for each level having only access to resources

reserved for the same or a lower level.

Allocation of reserved network resources to specific priority levels is
implementation specific. If a node cannot complete a high priority connection
establishment request even after application of the preferential treatment, it

clears the connection.
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Nodes with interaction to the served user, especially the originating control or
bearer node in a connection, can receive the connection priority information
from the user. The originating node then forwards the information to further
nodes in the connection. For example in BICC, when an outgoing protocol entity
instance of a bearer node receives the connection priority information along with
a request for a new connection from a nodal function, the connection priority
parameter is included in the ERQ message (Establish Request). If a connection
priority parameter is received in an ERQ message by an incoming protocol
entity, the incoming protocol entity instance passes the connection priority

information to the nodal function along with the request for a new connection.

The priority information can be used in the nodes in different ways. For
example, when the nodal functions select a route at the originating endpoint of
the bearer, priority information can be used to select a route that has sufficient
resources to the succeeding bearer node or directly to the terminating user. For
bearer nodes without interaction to the originating user of a connection, the
nodal functions can also check the availability of resources in the incoming
bearer path. The connection priority information can further be used to allocate
internal resources of the bearer node to establish an internal path for the
connection from the incoming bearer path through the bearer node to the
outgoing bearer path, either to a subsequent bearer node or to the terminating

user of the connection.

The above specifications for a telecommunication network allow to handle
connections with the corresponding priority in all nodes. However, this does
often not ensure a successful establishment of priority connections. Especially,
it is possible that different nodes use different mechanisms for ensuring
connection priority, especially if nodes in different parts of a network are
updated at different times, e.g. by different operators. In this case itis possible
that a connection is queued in a first node, i.e. waiting for free resources to

become available in said or another node, while a timer for said connection
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expires in a still further node. Even if each node handles the connection with
priority, it is therefore still possible that a connection is not successfully
established. It is also possible that the user requesting the connection
terminates the request if the establishment takes an excessive time due to
queuing.

Summary and description of the invention

It is an object of the present invention to obviate the above disadvantages and
provide a method, a communication system and a node, which allow a safe

establishment of priority connections.

According to the invention, the method described in claim 1 is performed.
Furthermore, the invention is embodied in a communication network, a node
and a software program as described in claims 9 to 11. Advantageous
embodiments are described in the further claims.

An advantageous method for establishing a priority connection in a
telecommunication network with a plurality of nodes for processing the
connection is described. The processing can be a handling or a controlling of
the connection. The nodes can accordingly be control nodes or bearer nodes or
nodes handling both control signaling and bearer establishment. The nodes
comprise resources, which can be attributed for handling or controlling the
connection. For each connection request, resources are attributed in the node.
The resources can for example comprise circuitry to process the connection,

allocated memory or processing intervals or software identifiers like addresses.

At least one timer in the node supervises the connection establishment. It is
possible that more than one timer is attributed to a connection, e.g. for

supervising different aspects of the establishment of said connection relating to
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the control signaling and the bearer establishment. An expiry of any of said

timers releases the resources attributed to the connection.

For every timer, an expiry value is specified to avoid the blocking of resources if
the request for connection establishment fails. When a first of said nodes
receives a request to set up a priority connection, the first node selects a first of
said timers according to an expiry value specified for priority connections,
generally being different from the expiry value of the corresponding timer for
regular connections. In a preferable embodiment of the method, the period for
timer expiry is increased compared to a regular connection, i.e. a later timer
expiry is specified for a priority connection. it is possible, that different timers

attributed to a priority connection have different expiry values.

The first node sends an indication of the connection priority and a queuing
indication to a further node controlling the connection. The queuing indication is
a notification that at least one special expiry value was selected for this
connection. The queuing indication can be for example an indication, that a
queuing of priority call attempts can be accommodated by the preceding nodes,
a flag that at least one timer was extended, or an information specifying which
timers were selected, optionally including also an indication of the amended
expiry value. The further node checks whether an indication of a connection
priority and a queuing indication is received. The further node selects, according
to the result of the check, at least one further of said timers according to an
expiry value specified for priority connections, i.e. the expiry value for priority
connections is selected if a queuing indication and a priority indication is
received. For both the first and the further node it is possible, that the selection
of the timers and corresponding expiry values depends on the value of the
connection priority indication.

The proposed method enables to extend network timers without the danger of
an unintended release of the connection. The method is easy to implement and
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can flexibly be adapted to different queuing requirements. The method is

especially suitable for use within a BICC network.

In a preferable embodiment, the request is the initial message to set up a
connection and said initial message comprises a data field indicating a priority
class for the connection. The initial message is for example an IAM. The data
field or specified values or selected bits of the data field can be used to indicate

different levels of connection priority, e.g. an emergency call.

Said plurality of nodes can comprise control nodes controlling the connection,
e.g. an MSC server, and bearer nodes adapted to establish a bearer for the
connection, e.g. an MGW. It is, however, also possible that a node both controls

the connection and establishes bearers like a customary MSC.

It is correspondingly possible that the first and the further node both control the
connection, that both nodes handle the bearer for the connection or that one
node controls the connection while the other node handles the bearer.
Therefore different queuing indications in the control level, in the bearer level
and between both levels for the connection can be distinguished. In an
advantageous embodiment, the queuing indication is contained in a group
comprising a first queuing indication for messages between nodes controlling
the connection, a second queuing indication for messages between nodes
handling the connection and a third queuing indication for a message between a
node handling the connection and a node controlling the connection. It is either
possible to amend existing messages in the used protocols to comprise these
indications or to define new messages for this purpose.

In order to avoid a premature release of the connection by the user, the further
node replies to the queuing indication with a connection progress notification.
The connection progress notification can be forwarded by the nodes processing

the connection in the direction of the party requesting the priority connection. It
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is possible that the sending of this message is delayed by a specified period of
time. Especially, the connection progress notification can initiate the sending of

a tone or an announcement to the party requesting the priority connection.

Often different nodes will handle or control a connection, wherein some of the
nodes are adapted to the queuing of connections while others of the nodes are
not. In this case, the further node sends a first request to set up the connection
and the indication of the connection priority and the queuing indication to a third
node processing the connection, preferably all in a single message. The third
node then rejects the queuing indication as unsupported to the further node.
The further node waits for a confirmation of a bearer establishment for said
connection and sends a further request to set up the connection and a further
indication of the connection priority to the third node, if a release message is
received from the third node for said connection. In this way, an establishment
of priority connections can also be ensured if a node in the connection is not

adapted to the queuing of connections.

In the proposed method, it is possible to specify an infinite expiry time for a
priority connection. In this case, the selection of the first or the further timer can
be a decision that no timer for releasing the resources is attributed to a priority
connection. It is of course also possible to use extended timers for supervising
one aspect of priority connections while supervising a different aspect only for
regular connections, i.e. to attribute a reduced number of, optionally extended,
timers to priority connections. If an infinite expiry time is specified, preferably a
mechanism to detect and release unsuccessful connection establishment
requests is implemented in the communication system to avoid the blocking of
resources.

A preferable node for processing connections in a telecommunication network

with a plurality of nodes comprises resources, which can be attributed for

ERICSSON EXHIBIT 1002, Page 363



10

15

20

25

30

WO 03/077580 PCT/EP02/01613

processing the connection and at least one timer for supervising the connection
establishment. An expiry of the timer initiates a release of the resources
attributed to the connection. The node comprises also interfaces to receive a
request to set up a priority connection and to send messages to further nodes,
i.e. transmission and reception units for sending and receiving messages. The
node comprises a processing system which is adapted to select the at least one
timer according to an expiry value specified for priority connections. The node is
also adapted to send an indication of the connection priority and a queuing
indication being indicative of the timer selection to a further node processing the
connection.

The proposed method can also be embodied in a program unit adapted for
execution in the processing system of a node for processing connections in a
telecommunication network with a plurality of nodes. The program unit
comprises code for attributing resources to the connection for processing the
connection and at least one timer for supervising the connection establishment.
An expiry of the timer initiates a release of the resources attributed to the
connection. The program unit is adapted to select the at least one timer
according to an expiry value specified for priority connections. The program unit
is also adapted to send an indication of the connection priority and a queuing
indication for the timer selection to a further node processing the connection.
The steps performed by the processing unit can be executed by function calls to

an operating system or commands to hardware units in the node.

The program unit as well as the node can perform any steps relating to the
respective node in the method described above. A program unit according to
the invention is for example stored on a data carrier or loadable into the

operating system of a node, e.g. as a sequence of signals.
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The foregoing and other objects, features and advantages of the present
invention will become more apparent in the following detailed description of

preferred embodiments as illustrated in the accompanying drawings.

Brief description of the drawings

Fig. 1 shows the consequence of queuing priority connection requests in the
state of the art

Fig. 2 shows a first embodiment for extending network timers for priority
connections

Fig. 3 shows a successful queuing of a priority connection at the control layer
with extended network timers and subscriber notification according to the
invention

Fig. 4 shows a successful queuing of priority connections at the bearer layer
with extended network timers and subscriber notification according to the
invention

Fig. 5 shows a successful queuing of priority connection when inter-working

with a subsequent node or network that does not support queuing

Detailed description of preferred embodiments of the invention

According to ITU_T specifications different timers are used for the supervision
of a connection establishment. All timers ensure, that resources reserved for a
connection during the set-up and establishment are released in case of a failed
connection attempt. Timer t1, also denoted Timer_ERQ, ensures that a reply to
a bearer establishment request is received. A typical time-out value is 5-30
seconds. The timer t1 is started when an ERQ message is sent and stopped at
the receipt of an ECF (Establish Confirm) message. If timer t1 expires, all
resources and the connection are released and a release message (REL) is
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sent. Timer t1 is the bearer establishment supervision timer for the Q.2630.1
bearer control protocol as defined in ITU-T Recommendation Q. 2630.1 (12/99),
AAL Type 2 Signaling Protocol (Capability Set 1). Other bearer control protocols
have similar supervision timers that can initiate premature connection release.
Throughout the text these timers are generically referred to as “bearer
establishment supervision timers”.

A timer denoted T7 ensures that the network has enough routing information to
route the connection to the called party. A typical time-out value is 20-30
seconds. Timer T7 is started in the control level when the latest address
message is sent and stopped when the condition for normal release of address
and routing information is met, e.g. the receipt of a message ACM (Address
Complete Message) or CON (Connect). At expiry, a release procedure for the

resources attributed to the connection is initiated.

In the connection control level, a timer denoted T8 ensures the supervision of
the bearer path establishment. A typical time-out value is 10-15 seconds. Timer
T8 is started when the CSF (Call Service Function) at a Serving Node (SN)
receives an 1AM indicating that a continuity message (COT) is to be expected
and stopped at receipt of the COT. At expiry, a release procedure for the

reserved resources is initiated.

In the following, AAL2 (ATM Adaptation Layer Type 2) bearer technology
utilizing Q.2630.2 (ITU-T Recommendation Q. 2630.2 (12/2000), AAL Type 2
Signaling Protocol (Capability Set 2)) as bearer control protocol is used as an
example for a connection bearer. However, it should be noted that any other
suitable bearer protocol, e.g. the Internet Protocol IP, can be used and also a

different bearer control protocol compared to the examples.

The upper parts of all figures indicate nodes for processing the connection while

the lower part of the figures shows examples of messaging sequences between
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the nodes. Corresponding reference signs in different figures relate to
corresponding features. All figures in this specification show gateway serving
nodes 1, 2 (GSN) comprising both connection control entities designated CSF
and bearer handling units denoted BCF (Bearer Control Function). However, it
is also possible that control and bearer handling entities are implemented in
different nodes.

In a BICC network, several network timers need to be extended in order to allow
a priority handling of connections by queuing. Figure 1 shows the consequence
of not extending the network timers while queuing a priority connection
establishment request. In figure 1, a connection is set up between two control
nodes 1, 2 starting with an initial address message (IAM) comprising a priority
indication. It is possible that the first node 1 receives an IAM from a preceding
node in the connection as indicated on the left side of figure 1.

Corresponding timers T7 and T8 are started in the control level at times ST7,
ST8, respectively. Both nodes 1,2 send also ADD requests to the bearer layer
to initiate the bearer establishment. In the bearer level, establishment requests
indicating also a priority connection are used to initiate the bearer
establishment. A congestion CG is encountered at an intermediate AAL2 bearer
switching node 3 with a Bearer Control Function (BCF) designated BCF-R. If the
connection establishment request is queued waiting for resources to become
free in BCF-R, the timer t1 in BCF-G (z) of node 2 will expire at time TO1 and
the connection will be cleared by a corresponding notification message for BNC
(Backbone Network Connection) release to the control level in node 2 and a
subsequent release message (REL) to all preceding nodes controlling the
connection. This is obviously an undesirable result for a connection that has
high priority. If either timer BICC T7 or BICC T8 expired instead of timer t1
because they may be set to shorter timeout values, the result would be the
same, i.e. the connection is released.
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Several approaches can be taken to avoid that network timeouts occur. Either
the BICC T7, T8 and bearer establishment supervision timers are not started for
priority connections. Alternatively, the expiry values or BICC T7, T8 and bearer
establishment supervision timers are extended or the timers are replaced by
timers having longer time periods for priority connections. The proposed method
can use either alternative or both if several timers are selected. When timers are
inhibited, the connection establishment is not being time supervised and
hanging resources must be avoided by an appropriate procedure. Therefore,

extended timers are generally preferable.

If queuing is supported in the originating node, then the timers are extended or
inhibited and a queuing indication is set. In all further nodes that support
queuing, the corresponding timers should also be extended or inhibited. This is
shown in figure 2. Here, in the first node 1, an extended timer is started at time
SE7 instead of timer T7. The priority indication in the IAM is used to indicate
that the connection is to be treated with priority. The connection can be given
priority in a number of ways that do not involve queuing. One is the reservation
of special resources that can only be used by high priority connections. Another
way of providing a priority service is connection preemption, i.e. clearing of
lower priority connections. Neither of these techniques requires the extension of
timers. Even if some nodes in a network do not implement queuing, a
connection can be handled with priority using these other techniques while the
queuing indication is needed to determine if a priority connection can be

queued.

For this reason, there needs to be also an indication that timers have been
extended or inhibited. This indication tells subsequent nodes involved in the
connection establishment that queuing of priority connections can be

accommodated.

ERICSSON EXHIBIT 1002, Page 368



10

15

20

25

30

WO 03/077580 PCT/EP02/01613

13

When node 2 in figure 2 receives both the priority indication and the queuing
indication in the IAM, it starts an extended timer at time SE8 before sending the
ADD request to the BCF for establishing the bearer. The ADD request is used to
add a termination, i.e. a further source or sink of payload, to a context, i.e. to the
group of all terminations associated with a connection. The ADD request may
also be used to modify default properties or capabilities or initiate new
properties on the termination being added. Details are described in specification
ITU-T Recommendation H.248 (06/00), Gateway control protocol, Section 7.2.1.
The ADD Response is used to indicate successful or unsuccessful completion
of the addition of a termination to a context.

The changes required for the extension or inhibition of network timers and the
queuing indication need to be introduced into all bearer control protocols that
are to support the queuing of bearer establishment requests and especially into
the BICC protocol. Either new or a modified messages in the bearer control
protocols can indicate that a connection request has been queued. Also the
protocol used between the bearer level and the connection level must be
updated with a new event to notify the connection level that queuing of the
bearer establishment request has occurred.

With these enhancements, a BICC network is able to tolerate queuing of priority
connection attempts without premature release. However, subscriber behavior
must also be taken into account. If the calling subscriber does not receive any
progress information within a reasonable time during the connection
establishment, i.e. if there is an excessive post-dialing delay, the calling
subscriber might get impatient and hang up. Figure 2 exemplifies this case by
message Sub originating from the subscriber and triggering a release of the
connection by a sequence of REL messages to all nodes controlling the
connection.
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The calling subscriber is expecting to receive a connection-progress notification.
This can be for example a tone, an announcement or a message. When a node
decides to queue a priority connection, a mechanism is required to trigger the
sending of this connection progress information. In BICC networks, connection
progress information can be sent using out-of-band signaling between the
controlling nodes. In order to know when to send this information, the control

layer needs an information whether the establishment attempt is being queued.

If the control layer queues the establishment request as in figure 3, then it
generates a connection in progress notification or a queuing initiated APM
(Application Transport Mechanism) for initiating, e.g., a call-in-progress tone to
the user requesting the connection when node 2 queues the connection
establishment request. This can be the case if a resource congestion CG’ is
encountered already in the control layer. If the resource congestion is ended at
time CGFE’, the bearer establishment, using extended timers t1 started at times
SE1, SE1’, is initiated by an ADD message and the IAM with queuing and
priority parameters is forwarded to the subsequent control node in the
connection. After receiving the notification of the established bearers, a COT
message is sent to the subsequent control node to indicate the successful
bearer establishment for the bearers up to control node 2. After receiving the
Address Complete Message (ACM) from the subsequent control node in the
connection, node 2 sends a message APM to the preceding control node to
switch the call-in-progress tone off, followed by the customary ACM to

preceding node 1 as well as any further preceding control nodes.

It is also possible that the bearer layer queues the establishment request as
shown in figure 4, e.qg. if a resource congestion CG is encountered at node 3.
Then a second queuing indication 5 is required to be passed from the place of
congestion CG through the bearer network and then a third queuing indication 6

from the bearer level to the control level when the connection establishment
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request is queued. This indication from the bearer level, that queuing is
performed, needs to be mapped by the connection layer to the connection in
progress notification or queuing initiated APM. The further messages IAM, ADD,

ERQ, APM and ACM correspond to those as described with respect to figure 3.

Instead of mapping the indication 6 that queuing has occurred to a tone in node
2, a corresponding indication can be passed backwards toward the calling
party. This indication can then be either passed to the terminal of the user or
mapped to a tone or announcement by any of the preceding nodes that have
the capability to do so. Also, a notification does not need to be sent immediately
when the connection is first queued, but instead it can be delayed by a defined
time, e.g. X seconds after the queuing is performed. Of course, the latter
alternatives are possible for any congestion, e.g. for a congestion encountered

on the control level as described with respect to figure 3.

Figure 5 shows the situation in which nodes adapted to the proposed method
are inter-working with control nodes according to the state of the art. Queuing is
not supported in a third node 4 and the third node 4 does not recognize the
queuing indicator. Correspondingly, the third node 4 rejects the queuing
indication as being unsupported with message CFN (confusion) and starts an
ordinary timer T8 at time ST8'. The further node 2 stores in a memory that the
queuing indication is unsupported in the subsequent third node 4. The call
establishment is queued in the further node 2 until the bearer has been
established up to the bearer control nodal function (BCF-N) in the further node 2
or under it's control as described above. The call establishment is then
continued toward the third node 4 with an initial address message comprising
the priority indication but no queuing indication. The 1AM is sent if the timer T8
expires prematurely in the third node 4 and an according release message is
received in node 2. If no release message REL is received by further node 2, a
further IAM is not sent.
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The above embodiments admirably achieve the objects of the invention.
However, it will be appreciated that departures can be made by those skilled in
the art without departing from the scope of the invention which is limited only by
the claims.
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Claims

Method for establishing a priority connection in a telecommunication network
with a plurality of nodes (1 - 4) for processing the connection, wherein the
nodes (1 - 4) comprise resources which can be attributed for processing the
connection and a timer for supervising the connection establishment, an
expiry of the timer releasing the resources attributed to the connection,
wherein a first of said nodes (1 - 4) receives a request to set up a priority

connection, characterized in that

the first node (1) selects a first of said timers according to an expiry value
specified for priority connections,

the first node (1) sends an indication of the connection priority and a queuing
indication for the timer selection to a further node (2) processing the
connection,

and the further node (2) checks whether an indication of a connection

priority and a queuing indication is received and selects, according to the
result of the check, a further of said timers according to an expiry value
specified for priority connections.

Method according to claim 1, wherein the request is the initial message to
set up a connection and said initial message comprises a data field
indicating a priority class for the connection.

Method according to claim 1 or 2, wherein said plurality of nodes (1 - 4)
comprises control nodes controlling the connection and bearer nodes (3)

adapted to establish a bearer for the connection.

Method according to claim 3, wherein the queuing indication is contained in
a group comprising a first queuing indication for messages between nodes

controlling the connection, a second queuing indication (5) for messages
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between nodes handling the connection and a third queuing indication (8) for
a message between a node handling the connection and a node controlling

the connection.

. Method according to any preceding claim, wherein the further node replies

to the queuing indication with a connection progress notification.

. Method according to claim 5, wherein the connection progress notification

initiates the sending of a tone to the party requesting the priority connection.

. Method according to any preceding claim, wherein the further node (2)

sends a first request to set up the connection and the indication of the
connection priority and the queuing indication to a third node (4) processing
the connection, the third node (4) rejects the queuing indication as
unsupported to the further node (2), and the further node (2) waits for a
confirmation of a bearer establishment for said connection and sends a
further request to set up the connection and a further indication of the
connection priority to the third node (4), if a release message is received
from the third node (4) for said connection.

. Method according to any preceding claim, wherein an infinite expiry time is

specified for a priority connection and wherein the selection of the first or the
further timer is a decision that no timer or a reduced number of timers is

attributed to a priority connection for releasing the resources.

. Communication network adapted to perform a method according to any

preceding claim.

10.Node for processing connections in a telecommunication network with a

plurality of nodes, wherein the node (1, 2) comprises resources which can
be attributed for processing the connection and at least one timer for
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supervising the connection establishment, an expiry of the timer releasing
the resources attributed to the connection, and interfaces to receive a
request to set up a priority connection and to send messages to further

nodes (1 - 4), characterized in that

the node (1, 2) is adapted to select the at least one timer according to an
expiry value specified for priority connections,

the node (1, 2) is adapted to send an indication of the connection priority
and a queuing indication for the timer selection to a further node (1 - 4)

processing the connection.

.Program unit adapted for execution in a node for processing connections in

a telecommunication network with a plurality of nodes (1 — 4), and
comprising code for attributing resources to the connection for processing
the connection and at least one timer for supervising the connection
establishment, an expiry of the timer releasing the resources attributed to the
connection, characterized in that

the program unit is adapted to select the at least one timer according to an
expiry value specified for priority connections,

the program unit is adapted to send an indication of the connection priority
and a queuing indication for the timer selection to a further node processing

the connection.

12.Program unit according to claim 11 wherein the program unit is stored on a

storage medium.
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(57) Abstract: A software-implemented method for assisting in handling of connection setup requests in a telecommunications net-
work is disclosed. The method includes intercepting a connection setup request from a user equipment (UE) to a control node of a
radio access network part of the telecommunications network, determining whether the connection setup request is to be fulfilled
O based at least on information regarding resource use within a network access point serving the UE, and passing the connection setup
request for further processing within the telecommunications network only upon positive determination.
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REMARKS

Amendments to the Claims

Claim 1-15 are pending. Please amend Claims 6, 7, 8, 9, 12, 14, and 15 are amended to

remove multiple dependencies.

Information Disclosure Statement

An Information Disclosure Statement (IDS) is being filed concurrently herewith. Entry

of the IDS is respectfully requested.

Pavment of Fees

Authorization is hereby granted to charge the fees due with this submission, including

any extension of time fee, to Deposit Account No. 08-0380.

CONCLUSION

In view of the above amendments and remarks, it is believed that all claims are in
condition for allowance, and it is respectfully requested that the application be passed to issue. If
the Examiner feels that a telephone conference would expedite prosecution of this case, the

Examiner is invited to call the undersigned.

Respectfully submitted,

HAMILTON, BROOK, SMITH & REYNOLDS, P.C.

By_/Timothy J. Meagher, Reg. No. 39,302/
Timothy J. Meagher

Registration No. 39,302

Telephone: (978) 341-0036

Facsimile: (978)341-0136

Concord, MA 01742-9133

Date: 6/20/2017
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Amendments to the Claims

Please amend Claims 6, 7, 8, 9, 12, 14, and 15. The Claim Listing below will replace all

prior versions of the claims in the application:

Claim Listing

1. (Original) A method for assisting in handling of connection setup requests in a

telecommunications network, the method comprising:

intercepting a connection setup request from a user equipment (UE) to a control
node of a radio access network (RAN) part of the telecommunications network;

determining whether the connection setup request is to be fulfilled based at least
on information regarding resource use within a network access point (NAP) serving the
UE; and

passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

2. (Original) The method according to claim 1, wherein the determination of whether the
connection setup request is to be fulfilled is further based on one or more agreements
with one or more service providers regarding resource capacity in an access network part

of the telecommunications network.

3. (Original) The method according to claim 2, wherein the one or more agreements
comprise reservation, at the NAP serving the UE, of a predefined resource capacity for

connection setup requests for one or more predefined services.

4, (Original) The method according to claim 3, wherein the predefined resource capacity is

set as a percentage of the total resource capacity of the NAP.

5. (Original) The method according to claim 3, wherein the predefined resource capacity is
set as a predefined amount of the total resource capacity of the NAP, the predefined

amount being less than the total resource capacity of the NAP.

6. (Currently Amended) The method according to any-ene-of claim[[s]] 3[[-5]], wherein the

predefined resource capacity is dynamically adjusted.

2576789.v1
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7. (Currently Amended) The method according to any-ene-of claim[[s]] 3[[-60]], further

comprising:

identifying, from the connection setup request, a service for which a connection
setup is requested,

determining that the identified service is not one of the one or more predefined
services and, optionally, determining that the identified service is not one of one or more
additional predefined services; and

determining that the connection setup request is to be fulfilled if, at the NAP
serving the UE, there is sufficient unused resource capacity that is not reserved for the

connection setup requests for the one or more predefined services.

8. (Currently Amended) The method according to any-ene-of-the-preceding claim[[s]] 1,

further comprising providing an indication to the UE of whether the connection setup

request was determined to be fulfilled.

9. (Currently Amended) A computer program product, preferably stored on a computer-
readable non-transitory storage medium, comprising software code portions configured

for, when executed in a computer, carrying out method steps according to any-ene-efthe
claim[[s]] 1[[-8]].

10. (Original) A data structure comprising at least:
an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;
an indication of an amount of resources currently used by the NAP for the one or
more predefined services; and
an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefined services.

11 (Original) A computer-readable storage medium, preferably non-transitory, storing the

data structure according to claim 10.

12. (Currently Amended) A node {2603 comprising:

2576789.v1
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a computer readable storage medium €264 having computer readable program
code embodied therewith, and

a processor €202}, preferably a microprocessor, coupled to the computer readable
storage medium, wherein responsive to executing the computer readable program code,
the processor is configured to perform executable operations comprising:

intercepting a connection setup request from a user equipment (UE) to a control
node of a radio access network (RAN) part of a telecommunications network;

determining whether the connection setup request is to be fulfilled based at least
on information regarding resource use within a network access point (NAP) serving the
UE; and

passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

13. (Original) The node according to claim 12, wherein the node is a mobile management

entity (MME) of the telecommunications network.

14. (Currently Amended) The node according to claim[[s]] 12 [[or 13]], wherein:
the node is communicatively connected to the a computer-readable storage
medium storing a data structure comprising at least: aceording-to-clarm, and

an indication of a resource capacity of a network access point (NAP) reserved for

connection setup requests for one or more predefined services:

an indication of an amount of resources currently used by the NAP for the one or

more predefined services:

an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefined services: and

the information regarding resource use within the NAP serving the UE comprises

at least a portion of information stored on the computer-readable storage medium.

15. (Currently Amended) A system comprising:
the node according to any-ene-of claim[[s]] 12[[-14]], and
the a computer-readable storage medium storing a data structure comprising at

least:

2576789.v1
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an indication of a resource capacity of a network access point (NAP) reserved for

connection setup requests for one or more predefined services:

an indication of an amount of resources currently used by the NAP for the one or

more predefined services: and

an indication of an amount of resources currently used by the NAP for services

that do not belong to the one or more predefined services.

; WY
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Amendments to the Specification

Please add the following “Related Applications” paragraph after the Title at page 1, line

This application is the U.S. National Stage of International Application No.
PCT/EP2015/080174, filed December 17, 2015, which designates the U.S ., published in English,
and claims priority under 35 U.S.C. §§ 119 or 365(c) to European Application No. 14199719.7,
filed December 22, 2014. The entire teachings of the above applications are incorporated herein

by reference.
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TIM/jt Attorney's Docket No.: 4965.1056-001
June 20, 2017

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

U.S. National Stage of’
International Application No.: PCT/EP2015/080174

International Filing Date: December 17, 2015
Earliest Priority Date: December 22, 2014
Inventors: Rudolf Strijkers and Shuang Zhang
Title: Handling Of Connection Setup Requests
Attorney's Docket No.: 4965.1056-001
PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:

Please amend the application as follows:
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Handling of connection setup requests

FIELD OF INVENTION
The disclosure generally relates to the field of telecommunications networks. In
particular, though not necessarily, the disclosure relates to methods, systems, and computer program

products for handling, or assisting in handling, of connection setup requests in such networks.

BACKGROUND

Currently, in deployed Long-Term Evolution (LTE) telecommunications networks,
whether a connection setup request requesting establishment of a dedicated connection setup for a
particular service can be fulfilled is decided by a telecommunications network in a two-step process. In
a first step, the network determines whether a subscriber has the right to use the requested service. In
a second step, the network determines whether resources are available within the network to fulfil the
request. The first step implies that each connection setup request is extensively processed by various
nodes within the network, such as e.g. a serving gateway (SGW), a packet gateway (PCG) and a
policy and charging rules function (PCRF), all of them located within the core network (CN) part of an
LTE network. The second step implies that the eNB serving the terminal, which, for the terminal, is a
point of radio access to the telecommunications network, checks whether it has the radio resources to
fulfil the request. This is not necessarily the most efficient approach because it is the radio access
network (RAN) part of a telecommunications network, in particular the eNB serving the terminal, that
typically presents problems in that the RAN part of the network does not have the resources to fuffil
the request, which only becomes apparent in the second step.

Furthermore, it would be desirable for network operators to be able to offer to
subscribers certain application services, such as e.g., video streaming, gaming, or augmented reality,
as premium services. Network operators would then owe it to their subscribes to make sure that
premium services receive greater attention and effort from the network than non-premium services,
which becomes prominent in case there are not enough resources to fulfil connection setup requests
for all of the requested services. However, as telecommunications networks currently make decisions
in a process described above, there are no guarantees that a premium service will receive precedence
over other services at a specific moment in time. When a connection setup request sent by a
subscriber’s terminal is ‘approved’ by participating elements in the CN part of the LTE network, with
PCRF being the most critical element as it contains user profile and lists of things that the terminal
may and may not do, then it is up to eNB to decide on the request based on whether it is has
resources to serve this approved request. It may happen that eNB does not have resources to serve
such a request, in which case the request is simply denied/discarded.

One way to account for different priorities of requests is to use different Quality of

Signal (QoS) parameters in the network which determine which requests are served first. While QoS
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parameters may indicate that certain traffic has priority over other types of traffic, when the network is
loaded (i.e. it has limited or not at all resources remaining for serving additional requests), the use of
QoS parameters has no significant impact and does not give guarantees that premium services will be
provided.

Similar problems are encountered in telecommunications networks implementing radio
access technologies (RATs) other than LTE.

What is needed in the art is an approach to handling connection setup requests that

can improve on or eliminate at least some of these drawbacks.

SUMMARY

To reduce or eliminate at least some of the problems discussed above, according to
one aspect of an embodiment of the present invention, a software-implemented method for an entity
(i.e. a functional network component) within or associated with a telecommunications network to assist
in handling of connection setup requests is disclosed. The method includes intercepting a connection
setup request from (i.e., sent by) a user equipment (UE) to (i.e., destined for) a control node of a RAN
part of the telecommunications network. Such a control node could be e.g. a mobile management
entity (MME) in an LTE network or an analogous entity in networks of other RATs. The method also
includes determining whether the intercepted connection setup request is to be fulfilled (i.e., validating,
or approving, the request) based at least on information regarding resource use within a network
access point (NAP) serving the UE. Such a NAP could be e.g. an eNB in an LTE network or an
analogous entity in networks of other RATs. The method further includes passing the intercepted
connection setup request for further processing within the telecommunications network only upon
positive determination. Upon negative determination, the intercepted connection setup request is not
passed for further processing within the telecommunications network. In such a case, the request may
e.g. be ignored, discarded, or stored for processing at a later point in time (when a repeated
determination of whether the request is to be fulfilled is positive).

As used herein, the term “UE” is used to describe any device or a terminal, preferably
mobile, not necessarily operated by a human user (e.g. a machine-type communication device), that
may need to connect to the telecommunications network and transfer data. Such devices or terminals
are also sometimes referred to as “Mobile Stations” (MSs), “terminals”, “cellular devices”, or simply as
“users”.

Although, in the following, embodiments of the present invention will be explained with
reference to an LTE network, the teachings described herein are equally applicable to other types of
RAT, as well as to networks other than those defined by 3d Generation Partnership Project (3GPP),
e.g. WiMAX or CDMA2000.

Embodiments of the present invention are based on the insight that RAN part of a

telecommunications network is the part most prone to congestion and that, therefore, filtering of which
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connection setup requests may go through and which requests may not go through can already be
done at the MME level, prior to evaluating in the CN part (by the PCRF) whether a subscriber has a
right to use a particular requested service. In this manner, if e.g. a UE requests connection setup for a
particular service but the network will not be able to fulfil the request because there are no available
resources at the eNB serving the UE, a decision on that can be made already when an incoming
connection setup request from the UE, via the serving eNB, to the MME is intercepted. When the
decision is negative (i.e. there are no resources available at that time), the connection setup request is
put on hold for re-evaluation later or discarded, which effectively prevents further processing of this
request within the network (i.e. the request is not passed from the MME to the SGW, then from the
SGW to the PGW, and is not checked at the PCRF).

In an embodiment, the determination of whether the intercepted connection setup
request is to be fulfiled may further be based on one or more agreements with one or more service
providers regarding resource capacity in an access network part, e.g. in RAN part, of the
telecommunications network. Such an embodiment allows a network operator to ensure that service
providers get resources within the telecommunications network in accordance with their respective
agreements or lack thereof, which, in turn, allows labeling and treating certain services as “premium
services”. In one further embodiment, the one or more agreements may include reservation, at the
NAP serving the UE, of a predefined resource capacity for connection setup requests for one or more
predefined services. Such an embodiment allows allocating a particular amount of resources
exclusively for the premium services. In one embodiment, the predefined resource capacity may be
set as a percentage of the total resource capacity of the NAP, which allows defining the amount of
resources reserved for the premium services as a percentage of the total amount of resources. In
another embodiment, the predefined resource capacity may be set as a predefined amount of the total
resource capacity of the NAP, the predefined amount being less than the total resource capacity of the
NAP, which allows defining the amount of resources reserved for the premium services in absolute
value terms. In yet another embodiment, the predefined resource capacity may be dynamically
adjusted.

In an embodiment, the method may further include steps of identifying, from the
intercepted connection setup request, a service for which a connection setup is requested, confirming
that the identified service is not one of the one or more predefined services, and establishing that the
intercepted connection setup request is to be fulfilled if, and preferably only if, at the NAP serving the
UE, there is sufficient unused resource capacity that is not reserved for the connection setup requests
for the one or more predefined services. In this manner, connection requests for non-premium services
are only validated when the serving NAP has sufficient resource capacity for fulfilling the request that
has not been assigned for the premium services. On the other hand, connection requests for premium
services may be validated even when the serving NAP does not have sufficient resource capacity that

has not been assigned for the premium services as long as the NAP has sufficient resource capacity
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that has been assigned for the premium services. A method of this embodiment may also, optionally,
include the step of confirming that the identified service is not one of one or more additional predefined
services, such as e.g. emergency calls. Such a further embodiment may be advantageous in that it
would still allow the requests for some additional predefined services such as emergency calls to go
through as long as requests for premium services can go through.

In an embodiment, the method may further include the step of providing an indication
to the UE of whether the intercepted connection setup request was determined to be fulfilled. In case
of a positive determination, such an indication could be implicit in that the UE may just be able to set
up the desired connection. In case of a negative determination, such an embodiment provides a
possibility for the network to inform the UE that the intercepted connection setup request has been or
will be discarded, ignored, or put on hold.

According to another aspect of the present invention, a data structure is disclosed.
The data structure includes at least an indication of a resource capacity of a NAP reserved for
connection setup requests for one or more predefined services, an indication of an amount of
resources currently used by the NAP for the one or more predefined services, and an indication of an
amount of resources currently used by the NAP for services that do not belong to the one or more
predefined services. Such a data structure could be stored, e.g. in a database form, on/in a, preferably
non-transitory, computer-readable storage medium.

Yet another aspect of the present invention relates to a node comprising a computer
readable storage medium having computer readable program code embodied therewith, and a
processor, preferably a microprocessor, coupled to the computer readable storage medium, where
responsive to executing the computer readable program code, the processor is configured to perform
executable operations carrying out one or more of the method steps described herein. In an
embodiment, such a node could be an MME of the telecommunications network. In an embodiment,
such a node could be communicatively connected to the computer-readable storage medium and/or
the database described above, and the information regarding resource use within the NAP serving the
UE could comprise at least a portion of information stored in the computer-readable storage medium
and/or the database.

The disclosure may also relate to a computer program or a suite of computer
programs, preferably implemented on computer-readable non-transitory storage medium. The
computer program may comprise software code portions configured for, when run on a computer,
executing the method steps according to any of the methods described in the present disclosure.

Another aspect of the present invention relates to a system comprising the earlier
described node and computer-readable, preferably non-transitory, storage medium.

Since embodiments of the method described herein are performed on the side of the
RAN part of a telecommunications network in terms of deciding whether or not to fulfill the request

based on the capacity in the RAN, a functional network component performing embodiments of the
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method described herein will be referred to in the following as a “RAN Controller”. As will be
appreciated by one skilled in the art, aspects of the present invention, in particular the functionality of
the RAN controller described herein, may be embodied as a system, a method or a computer program
product. Accordingly, aspects of the present invention may take the form of an entirely hardware
embodiment, an entirely software embodiment (including firmware, resident software, micro-code, etc.)
or an embodiment combining software and hardware aspects that may all generally be referred to
herein as a "circuit," "module" or "system." Functions described in this disclosure may be
implemented as an algorithm executed by a processor, e.g. a microprocessor, of a computer.
Furthermore, aspects of the present invention may take the form of a computer program product
embodied in one or more computer readable medium(s) having computer readable program code
embodied, e.g., stored, thereon.

Any combination of one or more computer readable medium(s) may be utilized. The
computer readable medium may be a computer readable signal medium or a computer readable
storage medium. A computer readable storage medium may be, for example, but not limited to, an
electronic, magnetic, optical, electromagnetic, infrared, or semiconductor system, apparatus, or
device, or any suitable combination of the foregoing. More specific examples of a computer readable
storage medium may include, but are not limited to, the following: an electrical connection having one
or more wires, a portable computer diskette, a hard disk, a random access memory (RAM), a read-
only memory (ROM), an erasable programmable read-only memory (EPROM or Flash memory), an
optical fiber, a portable compact disc read-only memory (CD-ROM), an optical storage device, a
magnetic storage device, or any suitable combination of the foregoing. In the context of the present
invention, a computer readable storage medium may be any tangible medium that can contain, or
store, a program for use by or in connection with an instruction execution system, apparatus, or
device.

A computer readable signal medium may include a propagated data signal with
computer readable program code embodied therein, for example, in baseband or as part of a carrier
wave. Such a propagated signal may take any of a variety of forms, including, but not limited to,
electro-magnetic, optical, or any suitable combination thereof. A computer readable signal medium
may be any computer readable medium that is not a computer readable storage medium and that can
communicate, propagate, or transport a program for use by or in connection with an instruction
execution system, apparatus, or device.

Program code embodied on a computer readable medium may be transmitted using
any appropriate medium, including but not limited to wireless, wireline, optical fiber, cable, RF, etc., or
any suitable combination of the foregoing. Computer program code for carrying out operations for
aspects of the present invention may be written in any combination of one or more programming
languages, including an object oriented programming language such as Java(TM), Smalltalk, C++ or

the like and conventional procedural programming languages, such as the "C" programming language

ERICSSON EXHIBIT 1002, Page 398



10

15

20

25

30

35

or similar programming languages. The program code may execute entirely on the user's computer,
partly on the user's computer, as a stand-alone software package, partly on the user's computer and
partly on a remote computer, or entirely on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user's computer through any type of network, including a
local area network (LAN) or a wide area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using an Internet Service Provider).

Aspects of the present invention are described below with reference to flowchart
illustrations and/or block diagrams of methods, apparatus (systems), and computer program products
according to embodiments of the present invention. It will be understood that each block of the
flowchart illustrations and/or block diagrams, and combinations of blocks in the flowchart illustrations
and/or block diagrams, can be implemented by computer program instructions. These computer
program instructions may be provided to a processor, in particular a microprocessor or a central
processing unit (CPU), of a general purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a machine, such that the instructions, which
execute via the processor of the computer, other programmable data processing apparatus, or other
devices create means for implementing the functions/acts specified in the flowchart and/or block
diagram block or blocks.

These computer program instructions may also be stored in a computer readable
medium that can direct a computer, other programmable data processing apparatus, or other devices
to function in a particular manner, such that the instructions stored in the computer readable medium
produce an article of manufacture including instructions which implement the function/act specified in
the flowchart and/or block diagram block or blocks.

The computer program instructions may also be loaded onto a computer, other
programmable data processing apparatus, or other devices to cause a series of operational steps to
be performed on the computer, other programmable apparatus ar other devices to produce a computer
implemented process such that the instructions which execute on the computer or other
programmable apparatus provide processes for implementing the functions/acts specified in the
flowchart and/or block diagram block or blocks.

The flowchart and block diagrams in the figures illustrate the architecture, functionality,
and operation of possible implementations of systems, methods and computer program products
according to various embodiments of the present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or portion of code, which comprises one or more
executable instructions for implementing the specified logical function(s). It should also be noted that,
in some alternative implementations, the functions noted in the blocks may occur out of the order
noted in the figures. For example, two blocks shown in succession may, in fact, be executed
substantially concurrently, or the blocks may sometimes be executed in the reverse order, depending

upon the functionality involved. It will also be noted that each block of the block diagrams and/or
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flowchart illustrations, and combinations of blocks in the block diagrams and/or flowchart illustrations,
can be implemented by special purpose hardware-based systems that perform the specified functions
or acts, or combinations of special purpose hardware and computer instructions.

The disclosure will further be illustrated with reference to the attached drawings, which
schematically show embodiments according to the disclosure. It will be understood that the disclosure
is not in any way restricted to these specific embodiments. Moreover, combinations of any of the

embodiments and limitations are envisioned by the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Aspects of the invention will be explained in greater detail by reference to exemplary
embodiments shown in the drawings, in which:

FIG. 1 shows a schematic illustration of a telecommunications system;

FIG. 2 provides a schematic illustration of a telecommunications network comprising a
RAN controller for assisting in handling of connection setup requests, according to one embodiment of
the present invention;

FIG. 3 provides a flow diagram of method steps for the RAN controller to assist in
handling of connection setup requests, according to one embodiment of the present invention;

FIG. 4 provides a schematic illustration of a database that could be used in
combination with the RAN controller to assist in handling of connection setup requests, according to
one embodiment of the present invention; and

FIG. 5 shows a block diagram illustrating an exemplary data processing system that
may be used to carry out methods described herein, according to one embodiment of the present

invention.

DETAILED DESCRIPTION

FIG. 1 shows a schematic illustration of a telecommunications system 100. The
telecommunications system 100 comprises a radio access network 102 (also indicated as E-UTRAN
or (UT)RAN in FIG. 1) and a core network 104 containing various elements or nodes as described in
further detail below.

In the telecommunications system of FIG. 1, three generations of networks are
schematically depicted together for purposes of brevity. A more detailed description of the architecture
and overview can be found in 3GPP TS 23.002 which is included in the present application by
reference in its entirety.

The lower branch of FIG. 1 represents a GPRS or UMTS telecommunications network.

For a GSM/GPRS telecommunications network (i.e., a 2G/2.5G telecommunications
network), a radio access network 102 comprises a plurality of base stations (BTSs) and one or more

Base Station Controllers (BSCs), not shown individually in FIG. 1. The core network 104 comprises a
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Gateway GPRS Support Node (GGSN), a Serving GPRS Support Node (SGSN, for GPRS) or Mobile
Switching Centre (MSC, for GSM, not shown in FIG. 1), and a Home Location Register (HLR)
combined with an Authentication Centre (AuC). The HLR contains subscription information for mobile
devices 106 (sometimes referred to as “user equipment” (UE) or user devices) and the AuC contains a
shared secret key K to be used for authentication and key agreement (AKA) procedures.

For a UMTS radio access network (UTRAN) (i.e., a 3G telecommunications network),
the radio access network 102 comprises a Radio Network Controller (RNC) connected to a plurality of
NodeBs, also not shown. In the core network 104, the GGSN and the SGSN/MSC are conventionally
connected to the HLR/AuC that contains subscription information and shared secret keys K of the
mobile devices 106.

The upper branch in FIG. 1 represents a next generation telecommunications network,
commonly indicated as Long Term Evolution (LTE) system or Evolved Packet System (EPS) (i.e., a 4G
telecommunications network). In such a network, the radio access network 102, indicated as E-
UTRAN, comprises evolved NodeBs (eNodeBs or eNBs) providing wireless access for the mobile
devices 106. The core network 104 comprises a PDN Gateway (P-GW) and a Serving Gateway (S-
GW). The E-UTRAN of the EPS is connected to the S-GW via a packet network. The S-GW is
connected to a Home Subscriber Server HSS and a Mobility Management Entity MME for signalling
purposes. The HSS includes a subscription profile repository SPR and is combined with an
Authentication Centre (AuC) that stores a shared secret key K for AKA procedures. Further information
of the general architecture of an EPS network can be found in 3GPP TS 23.401.

For GPRS, UMTS and LTE telecommunications network, the core network 104 is
generally connected, using e.g. a gateway (e.g the P-GW), to a further network 108 which could be
any external packet switched network such as e.g. Internet or a dedicated network to provide
connectivity between different operators.

Of course, architectures other than defined by 3GGP, e.g. WiMAX and/or CDMA2000,
can also be used within the context of the present disclosure and this does not preclude future
architectures such as 5G.

FIG. 2 provides a schematic illustration of a telecommunications network 200
comprising a RAN controller 210 for assisting in handling of connection setup requests, according to
one embodiment of the present invention. The network 200 illustrates elements of an LTE
telecommunications network, however, as previously described herein, the teachings are applicable to
other RATs as well by substituting the LTE elements of the network 200 with analogous elements of
other RATs (e.g. substituting eNB with a base station, MME - with SGSN, etc. for (UT)RAN).

Similar to the telecommunications networks illustrated in FIG. 1, the network 200
comprises a RAN part 202 and a CN part 204 (indicated with dashed lines), analogous to the RAN
part 102 and the CN part 104 of FIG. 1. A UE 206 is also illustrated in FIG. 2, similar to the UE 106 of

FIG. 1. The UE 206 may connect to the network 200. The telecommunications network 200 may also
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connect to a further network 208, such as e.g. a packet network such as Internet. The further network
208 is analogous to the further network 108 shown in FIG. 1.

FIG. 2 further illustrates the RAN controller 210, which may be viewed as a logical
entity configured to intercept connection setup requests between an eNB 212 and an MME 214 over a
communication path 216 between these two entities. The eNB 212 receives such communications
requests from UEs that it serves, such as e.g the UE 206. As described in greater detail below, the
RAN controller 210 is configured to validate the intercepted requests (i.e. to determine whether or not
the requests are to be fulffilled). In order to validate the intercepted requests, the RAN controller 210
may access information stored in a database 218. The MME 214 may also be communicatively
connected with the database 218, e.g. in order to supply and update information stored in the
database.

Those requests that are validated by the RAN controller 210 and are determined by
the RAN controller 210 to be fulfilled are passed for further processing within the CN part 204 of the
telecommunications network 200, namely the requests are passed from the MME 214 to a S-GW 220,
to a P-GW 222, and to a PCRF 224.

Persons skilled in the art will recognize that while the various elements are shown in
FIG. 2 as separate elements, in other embodiments their functionality could be implemented in lesser
number of individual elements or distributed over a larger number of components.

FIG. 3 provides a flow diagram 300 of method steps for the RAN controller 210 to
assist in handling of connection setup requests, according to one embodiment of the present
invention. The method 300 could be performed by any kind of a data processing system that includes
at least a processor configured to carry out the method steps 300. An example of such a data
processing system is illustrated in FIG. 5. While the method 300 is described in conjunction with FIG. 2
and, in particular, with reference to an LTE network, persons skilled in the art will recognize that any
system configured to perform the method steps, in any order, in any type of a telecommunications
network, is within the scope of the present invention.

The method 300 may begin with step 302, where the RAN controller 210 intercepts a
connection request from the UE 206, via the NAP serving the UE (i.e., in this example - the eNB 212),
to the control node of the RAN part of the telecommunications network (the control node being in this
example the MME 214). In one embodiment, the RAN controller 210 is able to intercept the request
because it is implemented as a part of the MME 214 and is configured to intercept and process the
request before the conventional processing of the request by the MME 214 and further nodes within
the CN part 204 begins. For example, the UE 206 that wants to attach to the network will send an
ATTACH REQUEST, e.g. in accordance with 3GPP 24.301, section 8.2.4, which will be passed from
the eNB 212 to the MME 214, where the RAN controller 210 could intercept the request.

In step 304, the RAN controller 210 analyzes the intercepted request in order to

validate it, i.e. to determine whether the request is to be fulfilled.
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First, the RAN controller 210 may determine or estimate the amount of capacity being
requested, in terms of the resource use within the serving NAP. In one embodiment, the RAN
controller 210 may extract this information from the Traffic Flow Template (TFT) (e.g. in accordance
with section 9.9.4.16 in 3GPP 24.301 and section 10.5.6.12 in 3GPP 24.008) included within the
intercepted request, specifying uplink and downlink packet filters that will be used for the connection
setup. Since these values will be enforced by network, they can be used in estimating the capacity that
serving NAP will be providing.

Next, the RAN controller 210 will determine whether the serving NAP is able to
provide the requested capacity. In order to do that, the RAN controller 210 has access to the database
218. The database 218 is configured to store the actual (i.e., current) information on the load of the
serving NAP. In an embodiment, information stored in the database 218 may be tracked per NAP,
possibly per cell within each NAP, for every NAP connected to the MME. By determining whether the
amount of requested capacity is less than the amount of total unused capacity in the serving NAP, the
RAN controller is able to establish whether or not to pass the intercepted request for further
processing by the CN part 204.

In a preferred embodiment, further checks are implemented, allowing finer granularity
in differentiating between requests. In particular, the database 218 may store the actual information on
the load of the serving NAP specified as the current load of the serving NAP caused by services of
different categories — e.g. caused by one or more predefined services (referred to hereafter as
“premium services”), and the current load of the serving NAP caused by other, i.e. non-premium,
services. In an embodiment where there is a number of different premium services, the database 218
may store load on a per-premium service basis (i.e., for each premium service there may be a
separate counter which tracks its load). In an alternative or additional embodiment where there is a
number of different premium services, the database 218 may be configured to store load on a per-OTT
service provider basis (i.e., for each OTT service provider there may be a counter which tracks the
load of the requests for the OTT).

One way to use the load information stored in the database 218 for premium vs non-
premium services comprises defining conditions for the RAN controller 210 to apply in deciding
whether to fulfil a request. In an embodiment, the information defining the conditions could also be
stored in the database 218. Alternatively, this information could be stored within the RAN controller
210 itself.

For example, in an embodiment, information defining the conditions could include the
total expected capacity of a NAP, e.g. as provided by an operator and one or more limits of how much
of this total capacity a particular premium service may consume, e.g. also defined by an operator in
view of the agreements between the operator and the provider of the premium service. In various
embodiments, such limits could be defined as a percentage of the total NAP capacity or as an

absolute amount of the resources of a given NAP, which cannot be larger than the totally available
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capacity of that NAP. Such limits could be defined for every premium service an operator may or
intends to provide, in accordance with respective agreements with the premium service providers, as
long as the total sum of resources which is intended for premium services on a given NAP does not
exceed the total NAP capacity. Similarly to how, as described above, load information could be stored
in the database 218 on a per-premium service basis and/or on a per-Over-The-Top (OTT) service
provider basis, conditions may be defined on a per-premium service basis and/or on a per-OTT
service provider basis as well.

In an embodiment, conditions applied to one or more premium services or non-
premium services may be dynamically adjusted. In one example, the amount of resources reserved for
the premium services could be dynamically adjusted based on a schedule (i.e. adjusted depending on
the time of the day, day in the week, etc.). In another example, the amount of resources reserved for
the premium services could be dynamically adjusted when triggered by one or more of predefined
events (e.g. in case of a natural disaster happening, a football game lasting longer than expected,
etc.).

As a person skilled in the art will recognize, there are many ways to fill/maintain
information in the database 218, all of which are within the scope of the present invention. For
example, in one embodiment, the NAP(s) may be configured to the provide information regarding
resource usage to the database 218. In another embodiment, information within the database 218 may
be kept current by an entity, e.g. the RAN controller 210 or the MME 214, tracking amount of
resources that have been fulfilled. In such an embodiment, the entity doing the tracking may be
configured to also take into account changes to connection setup, e.g. by obtaining indications of
modify connection setup requests that have been approved. When a UE then sends a connection
setup release message, information in the database 218 is updated accordingly. This kind of
“bookkeeping” may be performed for both premium and non-premium services.

An exemplary illustration of the database 218 is provided in FIG. 4, the database
shown as a database 400. As shown in FIG. 4, part 402 of the database 400 could maintain data about
NAPs 404 or different cells therein, tracking areas 406, active users 408 and Physical Resource
Blocks (PRB) information per NAP, and other data relevant for the decision process carried out by the
RAN controller 210. As also shown in FIG. 4, part 410 of the database 400 could maintain data about
the active connections 412, e.g. the active EPS bearers in the EPS. From this data, the net capacity of
a specific NAP/cell in the EPS can be calculated. In addition, part 414 of the database 400 could
maintain data about resource reservations for specific services according to operator agreements.

In an embodiment, the RAN controller 210 may determine whether the intercepted
request is a request for the premium services or not based on the TFT described above.

In another embodiment, an operator may choose to provide premium services via a
separate Access Point Name (APN), as e.g. described in 3GPP 24.008, section 10.5.6.1, or via a
separate LLC Service Access Point, as e.g. described in 3GPP 24.008, section 10.5.6.9. In such an
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embodiment, the RAN controller 210 can determine whether the intercepted request is a request for
the premium services or not by identifying the APN name or LLC Service Access Point name within the
intercepted request.

Once the RAN controller 210 determined the category of the intercepted request in
one of the manners described above, it will evaluate the request, which, in an exemplary embodiment
could be done in the following manner. The RAN controller 210 would access the database 218
regarding the current load of the serving NAP for non-premium services and/or the current load of the
NAP for premium services. The RAN controller 210 may then be configured to fulfil the request if the
current load of the serving NAP for non-premium services is such that there is sufficient unused
capacity to fulfil the request, independent of whether the request is for premium or non-premium
services. If, however, the current load of the serving NAP for non-premium services is such that there
is not sufficient unused capacity to fulfil the request, the RAN controller 210 will only fulfil the request if
the request is for one of the premium services and the current load of the serving NAP for premium
services is such that there is sufficient unused capacity to fulfil the request.

In a further embodiment, there may be yet another category of requests, such as e.g.
emergency requests, which are treated differently from requests of other categories. For example, the
RAN controller could determine whether the request is an emergency request or not from the
intercepted ATTACH REQUEST sent by the UE, based on Evolved Packet System (EPS) attach type
parameter within the request. If the request is an emergency request, the RAN controller 210 may be
configured to always fulfil the intercepted request for passing through to be further processed in the
CN part 204.

In step 306, if the RAN controller 210 determined in step 304 that the request is to be
fulfilled, then the RAN controller 210 passes the request for being processed further in the CN part 204
of the telecommunications network as is known in prior art. In particular, the request may be passed
from the MME 214 to the S-GW 220 and to the P-GW 222 to reach the PCRF 224 which will determine
whether the user and/or the device have the necessary rights for the request to be fulfilled. If, however,
the outcome of the validation in step 304 was negative, the RAN controller 210 does not pass the
request to the CN part 204. In this case, the RAN controller 210 may e.g. discard the request, ignore
the request, or store it for further re-evaluation at some later point in time. In an embodiment, the
request may fail when one of timers associated with fulfilling the request, as known in the art, expire.

In an embodiment, the method may also include a step of providing an indication,
either explicit or implicit, to the UE 206 of whether the connection setup request was determined to be
fulfilled. When the request was determined to be fulfilled, such indication may be implicit in that the
requested connection will be established. When the request was not determined to be fulfilled, the
RAN controller 210 may be configured to provide an indication of that, possibly with further indication
as to what the RAN controller 210 will do with the request (e.g., discard, ignore, or store for further re-

evaluation), to the UE 206.
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In an embodiment, in step 308, the RAN controller 210 may, optionally, update the
database 218 with the data from the intercepted request. Such an embodiment may be particularly
advantageous when the request has been or about to be fulfilled and when the information on
resource usage is kept current in the database 218 by means of bookkeeping described above.

FIG. 5 depicts a block diagram illustrating an exemplary data processing system that
may be used in a network as described with reference to FIG. 2, in particular as the RAN controller
210.

As shown in FIG. 5, the data processing system 500 may include at least one
processor 502 coupled to memory elements 504 through a system bus 506. As such, the data
processing system may store program code within memory elements 504. Further, the processor 502
may execute the program code accessed from the memory elements 504 via a system bus 506. In
one aspect, the data processing system may be implemented as a computer that is suitable for storing
and/or executing program code. It should be appreciated, however, that the data processing system
500 may be implemented in the form of any system including a processor and a memory that is
capable of performing the functions described within this specification.

The memory elements 504 may include one or more physical memory devices such
as, for example, local memory 508 and one or more bulk storage devices 510. The local memory may
refer to random access memory or other non-persistent memory device(s) generally used during
actual execution of the program code. A bulk storage device may be implemented as a hard drive or
other persistent data storage device. The processing system 500 may also include one or more cache
memories (not shown) that provide temporary storage of at least some program code in order to
reduce the number of times program code must be retrieved from the bulk storage device 510 during
execution.

Input/output (I/0O) devices depicted as an input device 512 and an output device 514
optionally can be coupled to the data processing system. Examples of input devices may include, but
are not limited to, a keyboard, a pointing device such as a mouse, or the like. Examples of output
devices may include, but are not limited to, a monitor or a display, speakers, or the like. Input and/or
output devices may be coupled to the data processing system either directly or through intervening 1/0O
controllers.

In an embodiment, the input and the output devices may be implemented as a
combined input/output device (illustrated in FIG. 5 with a dashed line surrounding the input device 512
and the output device 514). An example of such a combined device is a touch sensitive display, also
sometimes referred to as a “touch screen display” or simply “touch screen”. In such an embodiment,
input to the device may be provided by a movement of a physical object, such as e.g. a stylus or a
finger of a user, on or near the touch screen display.

A network adapter 516 may also be coupled to the data processing system to enable it

to become coupled to other systems, computer systems, remote network devices, and/or remote
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storage devices through intervening private or public networks. The network adapter may comprise a
data receiver for receiving data that is transmitted by said systems, devices and/or networks to the
data processing system 500, and a data transmitter for transmitting data from the data processing
system 500 to said systems, devices and/or networks. Modems, cable modems, and Ethernet cards
are examples of different types of network adapter that may be used with the data processing system
500.

As pictured in FIG. 5, the memory elements 504 may store an application 518. In
various embodiments, the application 518 may be stored in the local memory 508, the one or more
bulk storage devices 510, or apart from the local memory and the bulk storage devices. It should be
appreciated that the data processing system 500 may further execute an operating system (not shown
in FIG. 5) that can facilitate execution of the application 518. The application 518, being implemented
in the form of executable program code, can be executed by the data processing system 500, e.g., by
the processor 502. Responsive to executing the application, the data processing system 500 may be
configured to perform one or more operations or method steps described herein.

Persons skilled in the art will recognize that while the elements 502-518 are shown in
FIG 5 as separate elements, in other embodiments their functionality could be implemented in lesser
number of individual elements or distributed over a larger number of components.

Various embodiments of the invention may be implemented as a program product for
use with a computer system, where the program(s) of the program product define functions of the
embodiments (including the methods described herein). In one embodiment, the program(s) can be
contained on a variety of non-transitory computer-readable storage media, where, as used herein, the
expression “non-transitory computer readable storage media” comprises all computer-readable media,
with the sole exception being a transitory, propagating signal. In another embodiment, the program(s)
can be contained on a variety of transitory computer-readable storage media. lllustrative 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, ROM chips
or any type of solid-state non-volatile semiconductor memory) on which information is permanently
stored; and (ii) writable storage media (e.g., flash memory, 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. The computer program may be run on the processor 502 described herein.

The terminology used herein is for the purpose of describing particular embodiments

only and is not intended to be limiting of the invention. As used herein, the singular forms "a," "an," and
"the" are intended to include the plural forms as well, unless the context clearly indicates otherwise. It
will be further understood that the terms "comprises" and/or "comprising," when used in this
specification, specify the presence of stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of one or more other features, integers,

steps, operations, elements, components, and/or groups thereof.
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The corresponding structures, materials, acts, and equivalents of all means or step
plus function elements in the claims below are intended to include any structure, material, or act for
performing the function in combination with other claimed elements as specifically claimed. The
description of embodiments of the present invention has been presented for purposes of illustration,
but is not intended to be exhaustive or limited to the implementations in the form disclosed. Many
modifications and variations will be apparent to those of ordinary skill in the art without departing from
the scope and spirit of the present invention. The embodiments were chosen and described in order to
best explain the principles and some practical applications of the present invention, and to enable
others of ordinary skill in the art to understand the present invention for various embodiments with

various modifications as are suited to the particular use contemplated.
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CLAIMS

1. A method for assisting in handling of connection setup requests in a telecommunications
network, the method comprising:

intercepting a connection setup request from a user equipment (UE) to a control node
of a radio access network (RAN) part of the telecommunications network;

determining whether the connection setup request is to be fulfilled based at least on
information regarding resource use within a network access point (NAP) serving the UE; and

passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

2, The method according to claim 1, wherein the determination of whether the connection setup
request is to be fulfilled is further based on one or more agreements with one or more service

providers regarding resource capacity in an access network part of the telecommunications network.

3. The method according to claim 2, wherein the one or more agreements comprise reservation,
at the NAP serving the UE, of a predefined resource capacity for connection setup requests for one or

more predefined services.

4. The method according to claim 3, wherein the predefined resource capacity is set as a

percentage of the total resource capacity of the NAP.

5. The method according to claim 3, wherein the predefined resource capacity is set as a
predefined amount of the total resource capacity of the NAP, the predefined amount being less than

the total resource capacity of the NAP.

6. The method according to any one of claims 3-5, wherein the predefined resource capacity is

dynamically adjusted.

7. The method according to any one of claims 3-6, further comprising:

identifying, from the connection setup request, a service for which a connection setup
is requested;

determining that the identified service is not one of the one or more predefined
services and, optionally, determining that the identified service is not one of one or more additional
predefined services; and

determining that the connection setup request is to be fulfilled if, at the NAP serving

the UE, there is sufficient unused resource capacity that is not reserved for the connection setup
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requests for the one or more predefined services.

8. The method according to any one of the preceding claims, further comprising providing an

indication to the UE of whether the connection setup request was determined to be fulfilled.

9. A computer program product, preferably stored on a computer-readable non-transitory storage
medium, comprising software code portions configured for, when executed in a computer, carrying out

method steps according to any one of the claims 1-8.

10. A data structure comprising at least:

an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;

an indication of an amount of resources currently used by the NAP for the one or more
predefined services; and

an indication of an amount of resources currently used by the NAP for services that do

not belong to the one or more predefined services.

11. A computer-readable storage medium, preferably non-transitory, storing the data structure

according to claim 10.

12. A node (200) comprising:
a computer readable storage medium (204) having computer readable program code
embodied therewith, and
a processor (202), preferably a microprocessor, coupled to the computer readable
storage medium, wherein responsive to executing the computer readable program code, the processor
is configured to perform executable operations comprising:
intercepting a connection setup request from a user equipment (UE) to a
control node of a radio access network (RAN) part of a telecommunications network;
determining whether the connection setup request is to be fulfilled based at
least on information regarding resource use within a network access point (NAP) serving the
UE; and
passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

13. The node according to claim 12, wherein the node is a mobile management entity (MME) of

the telecommunications network.
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14. The node according to claims 12 or 13, wherein:

the node is communicatively connected to the computer-readable storage medium
according to claim 11, and

the information regarding resource use within the NAP serving the UE comprises at

5 least a portion of information stored on the computer-readable storage medium.

15. A system comprising:
the node according to any one of claims 12-14, and
the computer-readable storage medium according to claim 11.
10
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ABSTRACT

A software-implemented method for assisting in handling of connection setup requests
in a telecommunications network is disclosed. The method includes intercepting a connection setup
request from a user equipment (UE) to a control node of a radio access network part of the
telecommunications network, determining whether the connection setup request is to be fulfilled based
at least on information regarding resource use within a network access point serving the UE, and
passing the connection setup request for further processing within the telecommunications network

only upon positive determination.

+FIG 2
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HANDLING OF CONNECTION SETUP REQUESTS

FIELD OF INVENTION
The disclosure generally relates to the field of telecommunications networks. In
particular, though not necessarily, the disclosure relates to methods, systems, and computer program

products for handling, or assisting in handling, of connection setup requests in such networks.

BACKGROUND

Currently, in deployed Long-Term Evolution (LTE) telecommunications networks,
whether a connection setup request requesting establishment of a dedicated connection setup for a
particular service can be fulfilled is decided by a telecommunications network in a two-step process. In
a first step, the network determines whether a subscriber has the right to use the requested service. In
a second step, the network determines whether resources are available within the network to fulfil the
request. The first step implies that each connection setup request is extensively processed by various
nodes within the network, such as e.g. a serving gateway (SGW), a packet gateway (PCG) and a
policy and charging rules function (PCRF), all of them located within the core network (CN) part of an
LTE network. The second step implies that the eNB serving the terminal, which, for the terminal, is a
point of radio access to the telecommunications network, checks whether it has the radio resources to
fulfil the request. This is not necessarily the most efficient approach because it is the radio access
network (RAN) part of a telecommunications network, in particular the eNB serving the terminal, that
typically presents problems in that the RAN part of the network does not have the resources to fulfil
the request, which only becomes apparent in the second step.

Furthermore, it would be desirable for network operators to be able to offer to
subscribers certain application services, such as e.g., video streaming, gaming, or augmented reality,
as premium services. Network operators would then owe it to their subscribes to make sure that
premium services receive greater attention and effort from the network than non-premium services,
which becomes prominent in case there are not enough resources to fulfil connection setup requests
for all of the requested services. However, as telecommunications networks currently make decisions
in a process described above, there are no guarantees that a premium service will receive precedence
over other services at a specific moment in time. When a connection setup request sent by a
subscriber’s terminal is ‘approved’ by participating elements in the CN part of the LTE network, with
PCRF being the most critical element as it contains user profile and lists of things that the terminal
may and may not do, then it is up to eNB to decide on the request based on whether it is has
resources to serve this approved request. It may happen that eNB does not have resources to serve
such a request, in which case the request is simply denied/discarded.

One way to account for different priorities of requests is to use different Quality of

Signal (QoS) parameters in the network which determine which requests are served first. While QoS
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parameters may indicate that certain traffic has priority over other types of traffic, when the network is
loaded (i.e. it has limited or not at all resources remaining for serving additional requests), the use of
QoS parameters has no significant impact and does not give guarantees that premium services will be
provided.

Similar problems are encountered in telecommunications networks implementing radio
access technologies (RATs) other than LTE.

What is needed in the art is an approach to handling connection setup requests that

can improve on or eliminate at least some of these drawbacks.

SUMMARY

To reduce or eliminate at least some of the problems discussed above, according to
one aspect of an embodiment of the present invention, a software-implemented method for an entity
(i.e. a functional network component) within or associated with a telecommunications network to assist
in handling of connection setup requests is disclosed. The method includes intercepting a connection
setup request from (i.e., sent by) a user equipment (UE) to (i.e., destined for) a control node of a RAN
part of the telecommunications network. Such a control node could be e.g. a mobile management
entity (MME) in an LTE network or an analogous entity in networks of other RATs. The method also
includes determining whether the intercepted connection setup request is to be fulfilled (i.e., validating,
or approving, the request) based at least on information regarding resource use within a network
access point (NAP) serving the UE. Such a NAP could be e.g. an eNB in an LTE network or an
analogous entity in networks of other RATs. The method further includes passing the intercepted
connection setup request for further processing within the telecommunications network only upon
positive determination. Upon negative determination, the intercepted connection setup request is not
passed for further processing within the telecommunications network. In such a case, the request may
e.g. be ignored, discarded, or stored for processing at a later point in time (when a repeated
determination of whether the request is to be fulfilled is positive).

As used herein, the term “UE” is used to describe any device or a terminal, preferably
mobile, not necessarily operated by a human user (e.g. a machine-type communication device), that
may need to connect to the telecommunications network and transfer data. Such devices or terminals

are also sometimes referred to as “Mobile Stations” (MSs), “terminals”, “cellular devices”, or simply as
“users”.

Although, in the following, embodiments of the present invention will be explained with
reference to an LTE network, the teachings described herein are equally applicable to other types of
RAT, as well as to networks other than those defined by 3d Generation Partnership Project (3GPP),
e.g. WiMAX or CDMA2000.

Embodiments of the present invention are based on the insight that RAN part of a

telecommunications network is the part most prone to congestion and that, therefore, filtering of which
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connection setup requests may go through and which requests may not go through can already be
done at the MME level, prior to evaluating in the CN part (by the PCRF) whether a subscriber has a
right to use a particular requested service. In this manner, if e.g. a UE requests connection setup for a
particular service but the network will not be able to fulfil the request because there are no available
resources at the eNB serving the UE, a decision on that can be made already when an incoming
connection setup request from the UE, via the serving eNB, to the MME is intercepted. When the
decision is negative (i.e. there are no resources available at that time), the connection setup request is
put on hold for re-evaluation later or discarded, which effectively prevents further processing of this
request within the network (i.e. the request is not passed from the MME to the SGW, then from the
SGW to the PGW, and is not checked at the PCRF).

In an embaodiment, the determination of whether the intercepted connection setup
request is to be fulfilled may further be based on one or more agreements with one or more service
providers regarding resource capacity in an access network part, e.g. in RAN part, of the
telecommunications network. Such an embodiment allows a network operator to ensure that service
providers get resources within the telecommunications network in accordance with their respective
agreements or lack thereof, which, in turn, allows labeling and treating certain services as “premium
services”. In one further embodiment, the one or more agreements may include reservation, at the
NAP serving the UE, of a predefined resource capacity for connection setup requests for one or more
predefined services. Such an embodiment allows allocating a particular amount of resources
exclusively for the premium services. In one embodiment, the predefined resource capacity may be
set as a percentage of the total resource capacity of the NAP, which allows defining the amount of
resources reserved for the premium services as a percentage of the total amount of resources. In
another embodiment, the predefined resource capacity may be set as a predefined amount of the total
resource capacity of the NAP, the predefined amount being less than the total resource capacity of the
NAP, which allows defining the amount of resources reserved for the premium services in absolute
value terms. In yet another embodiment, the predefined resource capacity may be dynamically
adjusted.

In an embodiment, the method may further include steps of identifying, from the
intercepted connection setup request, a service for which a connection setup is requested, confirming
that the identified service is not one of the one or more predefined services, and establishing that the
intercepted connection setup request is to be fulffilled if, and preferably only if, at the NAP serving the
UE, there is sufficient unused resource capacity that is not reserved for the connection setup requests
for the one or more predefined services. In this manner, connection requests for non-premium services
are only validated when the serving NAP has sufficient resource capacity for fulfilling the request that
has not been assigned for the premium services. On the other hand, connection requests for premium
services may be validated even when the serving NAP does not have sufficient resource capacity that

has not been assigned for the premium services as long as the NAP has sufficient resource capacity
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that has been assigned for the premium services. A method of this embodiment may also, optionally,
include the step of confirming that the identified service is not one of one or more additional predefined
services, such as e.g. emergency calls. Such a further embodiment may be advantageous in that it
would still allow the requests for some additional predefined services such as emergency calls to go
through as long as requests for premium services can go through.

In an embodiment, the method may further include the step of providing an indication
to the UE of whether the intercepted connection setup request was determined to be fulfilled. In case
of a positive determination, such an indication could be implicit in that the UE may just be able to set
up the desired connection. In case of a negative determination, such an embodiment provides a
possibility for the network to inform the UE that the intercepted connection setup request has been or
will be discarded, ignored, or put on hold.

According to another aspect of the present invention, a data structure is disclosed.
The data structure includes at least an indication of a resource capacity of a NAP reserved for
connection setup requests for one or more predefined services, an indication of an amount of
resources currently used by the NAP for the one or more predefined services, and an indication of an
amount of resources currently used by the NAP for services that do not belong to the one or more
predefined services. Such a data structure could be stored, e.g. in a database form, on/in a, preferably
non-transitory, computer-readable storage medium.

Yet another aspect of the present invention relates to a node comprising a computer
readable storage medium having computer readable program code embodied therewith, and a
processor, preferably a microprocessor, coupled to the computer readable storage medium, where
responsive to executing the computer readable program code, the processor is configured to perform
executable operations carrying out one or more of the method steps described herein. In an
embodiment, such a node could be an MME of the telecommunications network. In an embodiment,
such a node could be communicatively connected to the computer-readable storage medium and/or
the database described above, and the information regarding resource use within the NAP serving the
UE could comprise at least a portion of information stored in the computer-readable storage medium
and/or the database.

The disclosure may also relate to a computer program or a suite of computer
programs, preferably implemented on computer-readable non-transitory storage medium. The
computer program may comprise software code portions configured for, when run on a computer,
executing the method steps according to any of the methods described in the present disclosure.

Another aspect of the present invention relates to a system comprising the earlier
described node and computer-readable, preferably non-transitory, storage medium.

Since embodiments of the method described herein are performed on the side of the
RAN part of a telecommunications network in terms of deciding whether or not to fulfill the request

based on the capacity in the RAN, a functional network component performing embodiments of the
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method described herein will be referred to in the following as a “RAN Controller”. As will be
appreciated by one skilled in the art, aspects of the present invention, in particular the functionality of
the RAN controller described herein, may be embodied as a system, a method or a computer program
product. Accordingly, aspects of the present invention may take the form of an entirely hardware
embodiment, an entirely software embodiment (including firmware, resident software, micro-code, etc.)
or an embodiment combining software and hardware aspects that may all generally be referred to
herein as a "circuit," "module” or "system." Functions described in this disclosure may be
implemented as an algorithm executed by a processor, e.g. a microprocessor, of a computer.
Furthermore, aspects of the present invention may take the form of a computer program product
embodied in one or more computer readable medium(s) having computer readable program code
embodied, e.g., stored, thereon.

Any combination of one or more computer readable medium(s) may be utilized. The
computer readable medium may be a computer readable signal medium or a computer readable
storage medium. A computer readable storage medium may be, for example, but not limited to, an
electronic, magnetic, optical, electromagnetic, infrared, or semiconductor system, apparatus, or
device, or any suitable combination of the foregoing. More specific examples of a computer readable
storage medium may include, but are not limited to, the following: an electrical connection having one
or more wires, a portable computer diskette, a hard disk, a random access memory (RAM), a read-
only memory (ROM), an erasable programmable read-only memory (EPROM or Flash memory), an
optical fiber, a portable compact disc read-only memory (CD-ROM), an optical storage device, a
magnetic storage device, or any suitable combination of the foregoing. In the context of the present
invention, a computer readable storage medium may be any tangible medium that can contain, or
store, a program for use by or in connection with an instruction execution system, apparatus, or
device.

A computer readable signal medium may include a propagated data signal with
computer readable program code embodied therein, for example, in baseband or as part of a carrier
wave. Such a propagated signal may take any of a variety of forms, including, but not limited to,
electro-magnetic, optical, or any suitable combination thereof. A computer readable signal medium
may be any computer readable medium that is not a computer readable storage medium and that can
communicate, propagate, or transport a program for use by or in connection with an instruction
execution system, apparatus, or device.

Program code embodied on a computer readable medium may be transmitted using
any appropriate medium, including but not limited to wireless, wireline, optical fiber, cable, RF, etc., or
any suitable combination of the foregoing. Computer program code for carrying out operations for
aspects of the present invention may be written in any combination of one or more programming
languages, including an object oriented programming language such as Java(TM), Smalltalk, C++ or

the like and conventional procedural programming languages, such as the "C" programming language
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or similar programming languages. The program code may execute entirely on the user's computer,
partly on the user's computer, as a stand-alone software package, partly on the user's computer and
partly on a remote computer, or entirely on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user's computer through any type of network, including a
local area network (LAN) or a wide area network (WAN), or the connection may be made to an
external computer (for example, through the Internet using an Internet Service Provider).

Aspects of the present invention are described below with reference to flowchart
illustrations and/or block diagrams of methods, apparatus (systems), and computer program products
according to embodiments of the present invention. It will be understood that each block of the
flowchart illustrations and/or block diagrams, and combinations of blocks in the flowchart illustrations
and/or block diagrams, can be implemented by computer program instructions. These computer
program instructions may be provided to a processor, in particular a microprocessor or a central
processing unit (CPU), of a general purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a machine, such that the instructions, which
execute via the processor of the computer, other programmable data processing apparatus, or other
devices create means for implementing the functions/acts specified in the flowchart and/or block
diagram block or blocks.

These computer program instructions may also be stored in a computer readable
medium that can direct a computer, other programmable data processing apparatus, or other devices
to function in a particular manner, such that the instructions stored in the computer readable medium
produce an article of manufacture including instructions which implement the function/act specified in
the flowchart and/or block diagram block or blocks.

The computer program instructions may also be loaded onto a computer, other
programmable data processing apparatus, or other devices to cause a series of operational steps to
be performed on the computer, other programmable apparatus or other devices to produce a computer
implemented process such that the instructions which execute on the computer or other
programmable apparatus provide processes for implementing the functions/acts specified in the
flowchart and/or block diagram block or blocks.

The flowchart and block diagrams in the figures illustrate the architecture, functionality,
and operation of possible implementations of systems, methods and computer program products
according to various embodiments of the present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or portion of code, which comprises one or more
executable instructions for implementing the specified logical function(s). It should also be noted that,
in some alternative implementations, the functions noted in the blocks may occur out of the order
noted in the figures. For example, two blocks shown in succession may, in fact, be executed
substantially concurrently, or the blocks may sometimes be executed in the reverse order, depending

upon the functionality involved. It will also be noted that each block of the block diagrams and/or

ERICSSON EXHIBIT 1002, Page 425



10

15

20

25

30

35

WO 2016/102290 PCT/EP2015/080174

flowchart illustrations, and combinations of blocks in the block diagrams and/or flowchart illustrations,
can be implemented by special purpose hardware-based systems that perform the specified functions
or acts, or combinations of special purpose hardware and computer instructions.

The disclosure will further be illustrated with reference to the attached drawings, which
schematically show embodiments according to the disclosure. It will be understood that the disclosure
is not in any way restricted to these specific embodiments. Moreover, combinations of any of the

embodiments and limitations are envisioned by the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Aspects of the invention will be explained in greater detail by reference to exemplary
embodiments shown in the drawings, in which:

FIG. 1 shows a schematic illustration of a telecommunications system;

FIG. 2 provides a schematic illustration of a telecommunications network comprising a
RAN controller for assisting in handling of connection setup requests, according to one embodiment of
the present invention;

FIG. 3 provides a flow diagram of method steps for the RAN controller to assist in
handling of connection setup requests, according to one embodiment of the present invention;

FIG. 4 provides a schematic illustration of a database that could be used in
combination with the RAN controller to assist in handling of connection setup requests, according to
one embodiment of the present invention; and

FIG. 5 shows a block diagram illustrating an exemplary data processing system that
may be used to carry out methods described herein, according to one embodiment of the present

invention.

DETAILED DESCRIPTION

FIG. 1 shows a schematic illustration of a telecommunications system 100. The
telecommunications system 100 comprises a radio access network 102 (also indicated as E-UTRAN
or (UT)RAN in FIG. 1) and a core network 104 containing various elements or nodes as described in
further detail below.

In the telecommunications system of FIG. 1, three generations of networks are
schematically depicted together for purposes of brevity. A more detailed description of the architecture
and overview can be found in 3GPP TS 23.002 which is included in the present application by
reference in its entirety.

The lower branch of FIG. 1 represents a GPRS or UMTS telecommunications network.

For a GSM/GPRS telecommunications network (i.e., a 2G/2.5G telecommunications
network), a radio access network 102 comprises a plurality of base stations (BTSs) and one or more

Base Station Controllers (BSCs), not shown individually in FIG. 1. The core network 104 comprises a
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Gateway GPRS Support Node (GGSN), a Serving GPRS Support Node (SGSN, for GPRS) or Mobile
Switching Centre (MSC, for GSM, not shown in FIG. 1), and a Home Location Register (HLR)
combined with an Authentication Centre (AuC). The HLR contains subscription information for mobile
devices 106 (sometimes referred to as “user equipment” (UE) or user devices) and the AuC contains a
shared secret key K to be used for authentication and key agreement (AKA) procedures.

For a UMTS radio access network (UTRAN) (i.e., a 3G telecommunications network),
the radio access network 102 comprises a Radio Network Controller (RNC) connected to a plurality of
NodeBs, also not shown. In the core network 104, the GGSN and the SGSN/MSC are conventionally
connected to the HLR/AuUC that contains subscription information and shared secret keys K of the
mobile devices 106.

The upper branch in FIG. 1 represents a next generation telecommunications network,
commonly indicated as Long Term Evolution (LTE) system or Evolved Packet System (EPS) (i.e., a 4G
telecommunications network). In such a network, the radio access network 102, indicated as E-
UTRAN, comprises evolved NodeBs (eNodeBs or eNBs) providing wireless access for the mobile
devices 106. The core network 104 comprises a PDN Gateway (P-GW) and a Serving Gateway (S-
GW). The E-UTRAN of the EPS is connected to the S-GW via a packet network. The S-GW is
connected to a Home Subscriber Server HSS and a Mobility Management Entity MME for signalling
purposes. The HSS includes a subscription profile repository SPR and is combined with an
Authentication Centre (AuC) that stores a shared secret key K for AKA procedures. Further information
of the general architecture of an EPS network can be found in 3GPP TS 23.401.

For GPRS, UMTS and LTE telecommunications network, the core network 104 is
generally connected, using e.g. a gateway (e.g the P-GW), to a further network 108 which could be
any external packet switched network such as e.g. Internet or a dedicated network to provide
connectivity between different operators.

Of course, architectures other than defined by 3GGP, e.g. WiMAX and/or CDMAZ2000,
can also be used within the context of the present disclosure and this does not preclude future
architectures such as 5G.

FIG. 2 provides a schematic illustration of a telecommunications network 200
comprising a RAN controller 210 for assisting in handling of connection setup requests, according to
one embodiment of the present invention. The network 200 illustrates elements of an LTE
telecommunications network, however, as previously described herein, the teachings are applicable to
other RATs as well by substituting the LTE elements of the network 200 with analogous elements of
other RATs (e.g. substituting eNB with a base station, MME - with SGSN, etc. for (UT)RAN).

Similar to the telecommunications networks illustrated in FIG. 1, the network 200
comprises a RAN part 202 and a CN part 204 (indicated with dashed lines), analogous to the RAN
part 102 and the CN part 104 of FIG. 1. AUE 206 is also illustrated in FIG. 2, similar to the UE 106 of

FIG. 1. The UE 206 may connect to the network 200. The telecommunications network 200 may also

ERICSSON EXHIBIT 1002, Page 427



10

15

20

25

30

35

WO 2016/102290 PCT/EP2015/080174

connect to a further network 208, such as e.g. a packet network such as Internet. The further network
208 is analogous to the further network 108 shown in FIG. 1.

FIG. 2 further illustrates the RAN controller 210, which may be viewed as a logical
entity configured to intercept connection setup requests between an eNB 212 and an MME 214 over a
communication path 216 between these two entities. The eNB 212 receives such communications
requests from UEs that it serves, such as e.g the UE 206. As described in greater detail below, the
RAN controller 210 is configured to validate the intercepted requests (i.e. to determine whether or not
the requests are to be fulfilled). In order to validate the intercepted requests, the RAN controller 210
may access information stored in a database 218. The MME 214 may also be communicatively
connected with the database 218, e.g. in order to supply and update information stored in the
database.

Those requests that are validated by the RAN controller 210 and are determined by
the RAN controller 210 to be fulfilled are passed for further processing within the CN part 204 of the
telecommunications network 200, namely the requests are passed from the MME 214 to a S-GW 220,
to a P-GW 222, and to a PCRF 224.

Persons skilled in the art will recognize that while the various elements are shown in
FIG. 2 as separate elements, in other embodiments their functionality could be implemented in lesser
number of individual elements or distributed over a larger number of components.

FIG. 3 provides a flow diagram 300 of method steps for the RAN controller 210 to
assist in handling of connection setup requests, according to one embodiment of the present
invention. The method 300 could be performed by any kind of a data processing system that includes
at least a processor configured to carry out the method steps 300. An example of such a data
processing system is illustrated in FIG. 5. While the method 300 is described in conjunction with FIG. 2
and, in particular, with reference to an LTE network, persons skilled in the art will recognize that any
system configured to perform the method steps, in any order, in any type of a telecommunications
network, is within the scope of the present invention.

The method 300 may begin with step 302, where the RAN controller 210 intercepts a
connection request from the UE 206, via the NAP serving the UE (i.e., in this example - the eNB 212),
to the control node of the RAN part of the telecommunications network (the control node being in this
example the MME 214). In one embodiment, the RAN controller 210 is able to intercept the request
because it is implemented as a part of the MME 214 and is configured to intercept and process the
request before the conventional processing of the request by the MME 214 and further nodes within
the CN part 204 begins. For example, the UE 206 that wants to attach to the network will send an
ATTACH REQUEST, e.g. in accordance with 3GPP 24.301, section 8.2.4, which will be passed from
the eNB 212 to the MME 214, where the RAN controller 210 could intercept the request.

In step 304, the RAN controller 210 analyzes the intercepted request in order to

validate it, i.e. to determine whether the request is to be fulfilled.
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First, the RAN controller 210 may determine or estimate the amount of capacity being
requested, in terms of the resource use within the serving NAP. In one embodiment, the RAN
controller 210 may extract this information from the Traffic Flow Template (TFT) (e.g. in accordance
with section 9.9.4.16 in 3GPP 24.301 and section 10.5.6.12 in 3GPP 24.008) included within the
intercepted request, specifying uplink and downlink packet filters that will be used for the connection
setup. Since these values will be enforced by network, they can be used in estimating the capacity that
serving NAP will be providing.

Next, the RAN controller 210 will determine whether the serving NAP is able to
provide the requested capacity. In order to do that, the RAN controller 210 has access to the database
218. The database 218 is configured to store the actual (i.e., current) information on the load of the
serving NAP. In an embaodiment, information stored in the database 218 may be tracked per NAP,
possibly per cell within each NAP, for every NAP connected to the MME. By determining whether the
amount of requested capacity is less than the amount of total unused capacity in the serving NAP, the
RAN controller is able to establish whether or not to pass the intercepted request for further
processing by the CN part 204.

In a preferred embodiment, further checks are implemented, allowing finer granularity
in differentiating between requests. In particular, the database 218 may store the actual information on
the load of the serving NAP specified as the current load of the serving NAP caused by services of
different categories — e.g. caused by one or more predefined services (referred to hereafter as
“premium services”), and the current load of the serving NAP caused by other, i.e. non-premium,
services. In an embodiment where there is a number of different premium services, the database 218
may store load on a per-premium service basis (i.e., for each premium service there may be a
separate counter which tracks its load). In an alternative or additional embodiment where there is a
number of different premium services, the database 218 may be configured to store load on a per-OTT
service provider basis (i.e., for each OTT service provider there may be a counter which tracks the
load of the requests for the OTT).

One way to use the load information stored in the database 218 for premium vs non-
premium services comprises defining conditions for the RAN controller 210 to apply in deciding
whether to fulfil a request. In an embodiment, the information defining the conditions could also be
stored in the database 218. Alternatively, this information could be stored within the RAN controller
210 itself.

For example, in an embodiment, information defining the conditions could include the
total expected capacity of a NAP, e.g. as provided by an operator and one or more limits of how much
of this total capacity a particular premium service may consume, e.g. also defined by an operator in
view of the agreements between the operator and the provider of the premium service. In various
embodiments, such limits could be defined as a percentage of the total NAP capacity or as an

absolute amount of the resources of a given NAP, which cannot be larger than the totally available
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capacity of that NAP. Such limits could be defined for every premium service an operator may or
intends to provide, in accordance with respective agreements with the premium service providers, as
long as the total sum of resources which is intended for premium services on a given NAP does not
exceed the total NAP capacity. Similarly to how, as described above, load information could be stored
in the database 218 on a per-premium service basis and/or on a per-Over-The-Top (OTT) service
provider basis, conditions may be defined on a per-premium service basis and/or on a per-OTT
service provider basis as well.

In an embodiment, conditions applied to one or more premium services or non-
premium services may be dynamically adjusted. In one example, the amount of resources reserved for
the premium services could be dynamically adjusted based on a schedule (i.e. adjusted depending on
the time of the day, day in the week, etc.). In another example, the amount of resources reserved for
the premium services could be dynamically adjusted when triggered by one or more of predefined
events (e.g. in case of a natural disaster happening, a football game lasting longer than expected,
etc.).

As a person skilled in the art will recognize, there are many ways to fill/maintain
information in the database 218, all of which are within the scope of the present invention. For
example, in one embodiment, the NAP(s) may be configured to the provide information regarding
resource usage to the database 218. In another embodiment, information within the database 218 may
be kept current by an entity, e.g. the RAN controller 210 or the MME 214, tracking amount of
resources that have been fulffilled. In such an embodiment, the entity doing the tracking may be
configured to also take into account changes to connection setup, e.g. by obtaining indications of
modify connection setup requests that have been approved. When a UE then sends a connection
setup release message, information in the database 218 is updated accordingly. This kind of
“bookkeeping” may be performed for both premium and non-premium services.

An exemplary illustration of the database 218 is provided in FIG. 4, the database
shown as a database 400. As shown in FIG. 4, part 402 of the database 400 could maintain data about
NAPs 404 or different cells therein, tracking areas 406, active users 408 and Physical Resource
Blocks (PRB) information per NAP, and other data relevant for the decision process carried out by the
RAN controller 210. As also shown in FIG. 4, part 410 of the database 400 could maintain data about
the active connections 412, e.g. the active EPS bearers in the EPS. From this data, the net capacity of
a specific NAP/cell in the EPS can be calculated. In addition, part 414 of the database 400 could
maintain data about resource reservations for specific services according to operator agreements.

In an embodiment, the RAN controller 210 may determine whether the intercepted
request is a request for the premium services or not based on the TFT described above.

In another embodiment, an operator may choose to provide premium services via a
separate Access Point Name (APN), as e.g. described in 3GPP 24.008, section 10.5.6.1, or via a
separate LLC Service Access Point, as e.g. described in 3GPP 24.008, section 10.5.6.9. In such an
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embodiment, the RAN controller 210 can determine whether the intercepted request is a request for
the premium services or not by identifying the APN name or LLC Service Access Point name within the
intercepted request.

Once the RAN controller 210 determined the category of the intercepted request in
one of the manners described above, it will evaluate the request, which, in an exemplary embodiment
could be done in the following manner. The RAN controller 210 would access the database 218
regarding the current load of the serving NAP for non-premium services and/or the current load of the
NAP for premium services. The RAN controller 210 may then be configured to fulfil the request if the
current load of the serving NAP for non-premium services is such that there is sufficient unused
capacity to fulfil the request, independent of whether the request is for premium or non-premium
services. If, however, the current load of the serving NAP for non-premium services is such that there
is not sufficient unused capacity to fulfil the request, the RAN controller 210 will only fulfil the request if
the request is for one of the premium services and the current load of the serving NAP for premium
services is such that there is sufficient unused capacity to fulfil the request.

In a further embodiment, there may be yet another category of requests, such as e.g.
emergency requests, which are treated differently from requests of other categories. For example, the
RAN controller could determine whether the request is an emergency request or not from the
intercepted ATTACH REQUEST sent by the UE, based on Evolved Packet System (EPS) attach type
parameter within the request. If the request is an emergency request, the RAN controller 210 may be
configured to always fulfil the intercepted request for passing through to be further processed in the
CN part 204.

In step 306, if the RAN controller 210 determined in step 304 that the request is to be
fulfilled, then the RAN controller 210 passes the request for being processed further in the CN part 204
of the telecommunications network as is known in prior art. In particular, the request may be passed
from the MME 214 to the S-GW 220 and to the P-GW 222 to reach the PCRF 224 which will determine
whether the user and/or the device have the necessary rights for the request to be fulfilled. If, however,
the outcome of the validation in step 304 was negative, the RAN controller 210 does not pass the
request to the CN part 204. In this case, the RAN controller 210 may e.g. discard the request, ignore
the request, or store it for further re-evaluation at some later point in time. In an embodiment, the
request may fail when one of timers associated with fulfilling the request, as known in the art, expire.

In an embodiment, the method may also include a step of providing an indication,
either explicit or implicit, to the UE 206 of whether the connection setup request was determined to be
fulfiled. When the request was determined to be fulfilled, such indication may be implicit in that the
requested connection will be established. When the request was not determined to be fulfilled, the
RAN controller 210 may be configured to provide an indication of that, possibly with further indication
as to what the RAN controller 210 will do with the request (e.g., discard, ignore, or store for further re-
evaluation), to the UE 206.
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In an embodiment, in step 308, the RAN controller 210 may, optionally, update the
database 218 with the data from the intercepted request. Such an embodiment may be particularly
advantageous when the request has been or about to be fulfilled and when the information on
resource usage is kept current in the database 218 by means of bookkeeping described above.

FIG. 5 depicts a block diagram illustrating an exemplary data processing system that
may be used in a network as described with reference to FIG. 2, in particular as the RAN controller
210.

As shown in FIG. 5, the data processing system 500 may include at least one
processor 502 coupled to memory elements 504 through a system bus 506. As such, the data
processing system may store program code within memory elements 504. Further, the processor 502
may execute the program code accessed from the memory elements 504 via a system bus 506. In
one aspect, the data processing system may be implemented as a computer that is suitable for storing
and/or executing program code. It should be appreciated, however, that the data processing system
500 may be implemented in the form of any system including a processor and a memory that is
capable of performing the functions described within this specification.

The memory elements 504 may include one or more physical memory devices such
as, for example, local memory 508 and one or more bulk storage devices 510. The local memory may
refer to random access memory or other non-persistent memory device(s) generally used during
actual execution of the program code. A bulk storage device may be implemented as a hard drive or
other persistent data storage device. The processing system 500 may also include one or more cache
memories (not shown) that provide temporary storage of at least some program code in order to
reduce the number of times program code must be retrieved from the bulk storage device 510 during
execution.

Input/output (I/O) devices depicted as an input device 512 and an output device 514
optionally can be coupled to the data processing system. Examples of input devices may include, but
are not limited to, a keyboard, a pointing device such as a mouse, or the like. Examples of output
devices may include, but are not limited to, a monitor or a display, speakers, or the like. Input and/or
output devices may be coupled to the data processing system either directly or through intervening 1/0
controllers.

In an embodiment, the input and the output devices may be implemented as a
combined input/output device (illustrated in FIG. 5 with a dashed line surrounding the input device 512
and the output device 514). An example of such a combined device is a touch sensitive display, also
sometimes referred to as a “touch screen display” or simply “touch screen”. In such an embodiment,
input to the device may be provided by a movement of a physical object, such as e.g. a stylus or a
finger of a user, on or near the touch screen display.

A network adapter 516 may also be coupled to the data processing system to enable it

to become coupled to other systems, computer systems, remote network devices, and/or remote
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storage devices through intervening private or public networks. The network adapter may comprise a
data receiver for receiving data that is transmitted by said systems, devices and/or networks to the
data processing system 500, and a data transmitter for transmitting data from the data processing
system 500 to said systems, devices and/or networks. Modems, cable modems, and Ethernet cards
are examples of different types of network adapter that may be used with the data processing system
500.

As pictured in FIG. 5, the memory elements 504 may store an application 518. In
various embodiments, the application 518 may be stored in the local memory 508, the one or more
bulk storage devices 510, or apart from the local memory and the bulk storage devices. It should be
appreciated that the data processing system 500 may further execute an operating system (not shown
in FIG 5) that can facilitate execution of the application 518. The application 518, being implemented
in the form of executable program code, can be executed by the data processing system 500, e.g., by
the processor 502. Responsive to executing the application, the data processing system 500 may be
configured to perform one or more operations or method steps described herein.

Persons skilled in the art will recognize that while the elements 502-518 are shown in
FIG. 5 as separate elements, in other embodiments their functionality could be implemented in lesser
number of individual elements or distributed over a larger number of components.

Various embodiments of the invention may be implemented as a program product for
use with a computer system, where the program(s) of the program product define functions of the
embodiments (including the methods described herein). In one embodiment, the program(s) can be
contained on a variety of non-transitory computer-readable storage media, where, as used herein, the
expression “non-transitory computer readable storage media” comprises all computer-readable media,
with the sole exception being a transitory, propagating signal. In another embodiment, the program(s)
can be contained on a variety of transitory computer-readable storage media. lllustrative 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, ROM chips
or any type of solid-state non-volatile semiconductor memory) on which information is permanently
stored; and (ii) writable storage media (e.g., flash memory, 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. The computer program may be run on the processor 502 described herein.

The terminology used herein is for the purpose of describing particular embodiments

only and is not intended to be limiting of the invention. As used herein, the singular forms "a," "an," and
"the" are intended to include the plural forms as well, unless the context clearly indicates otherwise. It
will be further understood that the terms "comprises” and/or "comprising," when used in this
specification, specify the presence of stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of one or more other features, integers,

steps, operations, elements, components, and/or groups thereof.
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The corresponding structures, materials, acts, and equivalents of all means or step
plus function elements in the claims below are intended to include any structure, material, or act for
performing the function in combination with other claimed elements as specifically claimed. The
description of embodiments of the present invention has been presented for purposes of illustration,
but is not intended to be exhaustive or limited to the implementations in the form disclosed. Many
madifications and variations will be apparent to those of ordinary skill in the art without departing from
the scope and spirit of the present invention. The embodiments were chosen and described in order to
best explain the principles and some practical applications of the present invention, and to enable
others of ordinary skill in the art to understand the present invention for various embodiments with

various modifications as are suited to the particular use contemplated.

ERICSSON EXHIBIT 1002, Page 434



10

15

20

25

30

35

WO 2016/102290 PCT/EP2015/080174
16

CLAIMS

1. A method for assisting in handling of connection setup requests in a telecommunications
network, the method comprising:

intercepting a connection setup request from a user equipment (UE) to a control node
of a radio access network (RAN) part of the telecommunications network;

determining whether the connection setup request is to be fulfilled based at least on
information regarding resource use within a network access point (NAP) serving the UE; and

passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

2. The method according to claim 1, wherein the determination of whether the connection setup
request is to be fulfilled is further based on one or more agreements with one or more service

providers regarding resource capacity in an access network part of the telecommunications network.

3. The method according to claim 2, wherein the one or more agreements comprise reservation,
at the NAP serving the UE, of a predefined resource capacity for connection setup requests for one or

more predefined services.

4. The method according to claim 3, wherein the predefined resource capacity is set as a

percentage of the total resource capacity of the NAP.

5. The method according to claim 3, wherein the predefined resource capacity is set as a
predefined amount of the total resource capacity of the NAP, the predefined amount being less than

the total resource capacity of the NAP.

6. The method according to any one of claims 3-5, wherein the predefined resource capacity is

dynamically adjusted.

7. The method according to any one of claims 3-6, further comprising:

identifying, from the connection setup request, a service for which a connection setup
is requested;

determining that the identified service is not one of the one or more predefined
services and, optionally, determining that the identified service is not one of one or more additional
predefined services; and

determining that the connection setup request is to be fulfilled if, at the NAP serving

the UE, there is sufficient unused resource capacity that is not reserved for the connection setup
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requests for the one or more predefined services.

8. The method according to any one of the preceding claims, further comprising providing an

indication to the UE of whether the connection setup request was determined to be fulfilled.

9. A computer program product, preferably stored on a computer-readable non-transitory storage
medium, comprising software code portions configured for, when executed in a computer, carrying out

method steps according to any one of the claims 1-8.

10. A data structure comprising at least:

an indication of a resource capacity of a network access point (NAP) reserved for
connection setup requests for one or more predefined services;

an indication of an amount of resources currently used by the NAP for the one or more
predefined services; and

an indication of an amount of resources currently used by the NAP for services that do

not belong to the one or more predefined services.

1. A computer-readable storage medium, preferably non-transitory, storing the data structure

according to claim 10.

12. A node (200) comprising:
a computer readable storage medium (204) having computer readable program code
embodied therewith, and
a processor (202), preferably a microprocessor, coupled to the computer readable
storage medium, wherein responsive to executing the computer readable program code, the processor
is configured to perform executable operations comprising:
intercepting a connection setup request from a user equipment (UE) to a
control node of a radio access network (RAN) part of a telecommunications network;
determining whether the connection setup request is to be fulfilled based at
least on information regarding resource use within a network access point (NAP) serving the
UE; and
passing the connection setup request for further processing within the

telecommunications network only upon positive determination.

13. The node according to claim 12, wherein the node is a mobile management entity (MME) of

the telecommunications network.
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14. The node according to claims 12 or 13, wherein:

the node is communicatively connected to the computer-readable storage medium
according to claim 11, and

the information regarding resource use within the NAP serving the UE comprises at

5 least a portion of information stored on the computer-readable storage medium.

15. A system comprising:
the node according to any one of claims 12-14, and
the computer-readable storage medium according to claim 11.
10
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1.  This opinion contains indications relating to the following items:

Box No. IV Lack of unity of invention

X Box No. | Basis of the opinion

0 Box No. Il Priority

L1 Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
O

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

Box No. VI  Certain documents cited
Box No. VII  Certain defects in the international application
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Box No. VIII  Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/2220 or before the expiration of 22 months from the priority date,
whichever expires later.
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Box No.|l Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

X
O

the international application in the language in which it was filed.

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)).

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))

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:

a. [ forming part of the international application as filed:
O in the form of an Annex C/ST.25 text file.

1 on paper or in the form of an image file.

b. O furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of
international search only in the form of an Annex C/ST.25 text file.

c. L furnished subsequent to the international filing date for the purposes of international search only:
O in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

I on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section
713).

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
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were
furnished.

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

1. Statement

Novelty (N)

Inventive step (IS)

Industrial applicability (I1A)

2. Citations and explanations

see separate sheet

Yes:

No:

Yes:

No:

Yes:

No:

Claims
Claims

Claims
Claims

Claims
Claims

4-6
1-3, 7-15

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the

claims are fully supported by the description, are made:

see separate sheet
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Reference is made to the following documents:

D1 WO 2012/130312 A1 (ERICSSON TELEFON AB L M [SE]; WASS
MIKAEL [SE]) 4 October 2012 (2012-10-04)

D2 US 2013/201870 A1 (GUPTA VIVEK [US]) 8 August 2013 (2013-08-08)

D3 US 6 192 248 B1 (SOLONDZ MAX A [US]) 20 February 2001

(2001-02-20)

D4 US 2012/039168 A1 (HE JIAMING [CN] ET AL) 16 February 2012
(2012-02-16)

D5 WO 03/077580 A1 (ERICSSON TELEFON AB L M [SE]; HOLLIS MARK
[AU]; HODGES PHILIP [AU]; RY) 18 September 2003 (2003-09-18)

ltem V:

1 Document D1, which is considered to be the most relevant prior art, discloses
(the references in parentheses correspond to the passages of D1), according
to all the features of independent claim 1, a method for assisting in handling
of connection set-up requests in a telecommunications network, the method
comprising:

— intercepting a connection setup request from a user equipment (UE) to a
control node of a radio access network (RAN) part of the telecommunications
network (see page 4, lines 5-7: "The user entlity is at least being adapted for
transmitting a SR, inserting a low priorily indication in and transmitting an
extended service request, ESR" and see page 4, lines 31-35: "a method for a
mobility management entity node being adapted for handling (624), or
rejecting / discarding (623) a service request, SR, as well as being adapted
for handling or rejecting / discarding an extended service request, ESR.");

— determining whether the connection setup request is to be fulfilled based at
least on information regarding resource use within a network access point
(NAP) serving the UE (see page 5, lines 1-2: "The method comprises the
steps of monitoring a load level of the mobility management entity node or the
load level in a network in which the mobility management entity node resides
and performing one decision"); and

— passing the connection setup request for further processing within the
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telecommunications network only upon positive determination (see page 5,
lines 2-8: "and performing one decision of: -if the load level is below a first
threshold - handling at least incoming SR's and ES 's with or without a low
priority indication, - if the load level is larger or equal to the first threshold but
lower or equal 1o a second threshold - rejecting / discarding ESR's with a low
priority indication while handling ESR's without a low priority indication and
handling SR's.").

The subject-matter of claim 1 is accordingly not new, Article 33(2) PCT.

1.1 It should further be noted that claim 1 has a so general formulation that also
documents D2 and D3 disclose all the features of claim 1:

a method for assisting in handling of connection set-up requests in a
telecommunications network, the method comprising: a control node of a
RAN intercepting a connection setup request from a user equipment (UE),
determining whether the connection setup request is to be fulfilled based on
information regarding resource use within a network access point (NAP)
serving the UE; and passing the connection setup request only upon positive
determination (see D2, figure 2 and paragraphs [0032] - [0033]: "the UE 15
may send an BRC connection request message 204 to a network controller
206. The RRC connection request message 204 may be a request by the UE
15 for allocation of radio resources so that the UE 15 may exchange data with
the RAN 20. The network controller 206 may control establishment and/or
maintenance of RRC connections between the UE 15 and the RAN 20. [...]If
the RAN 20 is congested and is not be able to support an RRC connection
associated with the RRC connection request message 204, the network
controller 206 may respond with an RRC connection reject message 208 to
reject the RRC connection request message 204. In this case an RRC
connection between the UE 15 and the RAN 20 may not be established");
(see also D3, figure 2, steps 208, 210 and 220 and column 4, lines 47-67: "In
step 208, the base station 108 located in cell 104 receives this call
establishment request. As will be appreciated to one of ordinary skill in the
art, each base station 108 has a finite number of channels, or resources, over
which telephone calls may be established. [...] In step 208, the base station
108 analyzes its resources to determine whether it has a free channel to

service the call establishment request.
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As indicated by decision step 210, if the base station 108 has a free channel
to service the call establishment request, then step 220 is performed. In step
220, a call is established between the wireless terminal 106 and the public
network subscriber in a well known manner.")

The subject-matter of claim 1 is accordingly not new, Article 33(2) PCT, also
with respect to the disclosure of documents D2 and D3.

1.2 Furthermore, it is pointed out that even if the claims were interpreted in a
different manner based on minor differences between the features of claim 1
and those features disclosed in document D1 (or D2, or D3), the subject-
matter of claim 1 would still not involve an inventive step (Article 33(3) PCT),
as D1 (or D2 or D3) discloses the same object and the same solution as the
present application, i.e. to handle connection setup requests guaranteeing
that the so called "premium services" will receive precedence over other
services.

1.3 The same reasoning as presented above for claim 1 applies to independent
claims 9 and 12 which define respectively the software (claim 9) and the
node (claim 12) for carrying out the method defined in claim 1.

Therefore, the subject-matter of claims 9 and 12 is neither new, Article 33(2)
PCT, nor does it involve an inventive step, Article 33(3) PCT.

1.4 The subject-matter of independent claims 10 and 11, defining the storage
medium and the data structure, is not novel in the sense of Article 33(2)
PCT, since D3 discloses storage medium containing a data structure
comprising at least one of:

- an indication of a resource capacity of a network access point (NAP)
reserved for connection setup requests for one or more predefined services;
- an indication of an amount of resources currently used by the NAP for the
one or more predefined services; and

-an indication of an amount of resources currently used by the NAP for
services that do not belong to the one or more predefined services (see
column 4, lines 7-18. "Each base station, such as base station 108, includes
a database 110. This database 110 includes a list (or table) having an entry
for each of the telephone calls which are currently active in the cell 104. The
entries store information that identifies the service levels (also called level-of-
services) respectively associated with the wireless terminals in the cell 104
that are involved in the active telephone calls. The base station 108 may also
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include a database of user profiles. The user profiles are associated with
particular users via unique user identification numbers assigned to each
user.").

2 Dependent claims 2-8 and 13-15 do not contain any additional features
which, in combination with the features of any claim to which they refer, meet
the requirements of the Article 33(3) PCT with respect to inventive step, for
the reason that the subject-matter of said claims either is in principle directly
derivable from the above cited documents, or concerns simple embodiments
without inventive merits in themselves, as detailed in the following:

2.1 The subject-matter of claim 2 defining that the determination of whether the
connection setup request is to be fulfilled is further based on one or more
agreements with one or more service providers, is anticipated in D1(see
figure 6 and page 5, lines 3-8: the decision whether handling or not a service
request depends also on priority levels of the required services), as well D2
(see paragraphs [0034], [0038]), D3 (see figure 2, step 214 and 216, and
column 1, lines 44-56), D4 (see abstract and figure 1) and D5 (see page 2,
lines 15-17)

2.2 The subject-matter of claim 3 defining that the one or more agreements
comprise reservation, at the NAP serving the UE, of a predefined resource
capacity for connection setup requests for one or more predefined services, is
anticipated in D3 (see column 3, lines 17-34), as well in D4 (see paragraph
[0007]: "the base station system has always reserved a maximum bandwidth
for every business flow"), and D5 (see page 2, lines18-25).

23 The subject-matter of claims 4 and 5, defining the predefined resource
capacity as a percentage of the total resource capacity of the NAP or as a
predefined amount of the total resource capacity of the NAP, said predefined
value being less than the total resource capacity of the NAP , is disclosed in
D4 (see "Ib; may", the bandwidth of business flow and "by,,,", the total
bandwidth of the base station).

2.4 The subject-matter of claim 6 defining the predefined resource capacity being
dynamically adjusted, is also derivable from D4 (the method disclosed in D4
takes also into account the occupied bandwidth of currently admitted
business flow, which obviously is variable in time).

Form PCT/ISA/237 (Separate Sheet) (Sheet 4) (EPO-April 2005)
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2.5 The subject-matter of claim 7 defining the method further comprising:
identifying, from the connection setup request, a service for which a
connection setup is requested and determining that the connection setup
request is to be fulfilled according to the available capacity at the NAP, taking
into account the reserved capacity for the different predefined services, is
anticipated in D3 (see figure 3, steps 314 and 316), as well in D4 (see figure 1
and paragraph [0007]: "Also, the bandwidth threshold of the base station
system is set, when the total reserved bandwidth of the base station system
exceeds the bandwidth threshold, the base station system will refuse to admit
the low priority business and only admit the high priority business.”) and D5
(see page 2, lines 17-24: "The preferential treatment can especially include
access to reserved network resources, e. g. only the highest priority
connections are given access to the resources reserved for highest priority
connections while the second priority connections are given only access to
resources reserved for the second priority connections, excluding the
resources reserved for the highest priority connections. Further priority levels
are possible, connections for each level having only access to resources
reserved for the same or a lower level.").

2.6 The subject-matter of claim 8 defining an indication to the UE of whether the
connection setup request was determined to be fulfilled, is anticipated in D2
(see e.g. figure 2, message 208).

2.7 The subject-matter of claim 13 defining the node being a mobile
management entity (MME) of the telecommunications network, is disclosed in
both D1 (see page 4, line 32) and D2 (see paragraph [0029] and [0032]).

2.8 The subject-matter of claim 14 defining the node to be communicatively
connected to a computer-readable storage medium and the information
regarding used resource to comprise at least a portion of information stored
on the computer-readable storage medium, is anticipated in D1 (see figure 5)
as well in D2 (see figure 7) and D3 (see figure 1).

2.9 As the subject-matter of claim 15 is a combination of the subject-matter of
claims 11 and 12, claim 15 is not novel having regards to the objections
raised in paragraphs 5.1 and 5.5 above.

Iltem Vii:
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If the applicant opts to enter the PCT-Il phase (examination phase) or a
national/ regional phase, the following points must also be taken into
consideration:

1 To meet the requirements of Rule 6.3 (b) PCT, any independent claim should
be correctly cast in the two-part form, with those features which in
combination are part of the nearest prior art (e.g. the WO document
corresponding to D1) being placed in the preamble.

2 To meet the requirement of Rule 5.1 (a) (ii) PCT, the WO document
corresponding to D1, D2 and D3 which represent a relevant state of the art
with regard to the presently claimed invention, should be identified in the
opening part of the description and the relevant background art disclosed
therein should be briefly discussed.

3 The opening part of the description, including the statement of the object/
solution, should be brought into conformity with the wording of any new or
amended independent claim(s), Rule 5.1 (a) (iii) PCT.

Item VIiI:

If the applicant opts to enter the PCT-Il phase (examination phase) or a
national/ regional phase, the following points must also be taken into
consideration:

1 Claim 1 is not supported by the description as required by Article 6 PCT (cf.
PCT Guidelines, 5.43), as its scope is broader than justified by the description
and drawings. The invention is directed i.a. to a method for allocating different
kind of services (premium vs standard ones) based on the availability of
resources (see e.g. page 1, lines 29 and 30). Claim 1, however, merely
claims a fairly standard resource allocation without any reference to the
different type of services and the particular method for allocating them
resources based on the available one.

As a consequence, claim 1 does not contain all the features necessary to the
definition of the invention, contrary to the requirements of Article 6 PCT. To
overcome this objection, the wording of the claim 1 should be revised by
including the above essential feature into said claim (i.e. allocation of
resources for different types of services based on the available ones).
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2 Claim 1 is furthermore unclear (Article 6 PCT), since it lacks to define in
which device/entity in the system the defined steps are performed.

21 Although it might be clear from the description (see page 2, lines 10-15) that
all steps of the method are performed by the same entity (i.e. a functional
network component) within or associated with a telecommunication network,
claims should clearly define the scope of protection sought.

2.2 However, the formulation of claim 1 suggests that any entity (even not within
the telecommunication network) could perform the method contrarily at what
disclosed in the application.

2.3 As a consequence, the definition in claim 1 is not allowable as it results in the
skilled person being presented with information which is broader than justified
by the description ,and which is not supported in and not directly and
unambiguously derivable from that previously presented in the application
(see PCT Guidelines, 5.43).

3 Independent claim 10 is unclear (Article 6 PCT), since it defines a data
structure, which does not fall under any of the allowed categories of claim i.e.
physical entity (apparatus, product) and activity (process, method); (see PCT
Guidelines 5.12).

4 Moreover the independent claims 1 and 10 of the present application are
not defined with corresponding features. In fact, it is noted that several
features of the independent claim 10 are not claimed in the independent claim
1 (e.g. resource capacity of a network access point reserved for connection
setup request for one or more predefined services) and vice versa.

Thus, doubt is introduced as to which features the Applicant considers to be
essential to the definition of the invention and resulting in the lack of clarity
(Article 6 PCT) regarding the desired scope of protection.

In order to overcome these objections, all of the independent claims of the
present application should be adapted with each other by being provided with
the same or corresponding technical features.

5 The formulation of Claim 7 leaves unclear when the defined steps should be
performed, whereas the description suggests that the three steps defined in
claim 7 should be performed after the first step of claim 1 (see description,
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page 3, lines 28-34, and page 12, lines 1-15). Moreover from the description it
is not clear whether the steps of claim 7 should substitute the second step of
claim 1. Therefore Claim 7 does not meet the requirements of Article 6 PCT.

6 According to Rule 6.2(b) PCT, the use of parentheses in the claims is
intended for placing reference signs, which are however considered as having
no limiting effect.

6.1 Since the acronyms "UE", "RAN", "NAP" and "MME" are used in the wording
of the claims to reference to the corresponding features, it appears
convenient to introduce these acronyms in claims 1 and 12 without using
parentheses.

6.2 In view of the description (see page 13, line 5-15, and figure 5), it appears
that all the references in claim 12 are incorrect, since the reference sign 200
does clearly not correspond to a node but to the network of figure 2. The
applicant should therefore revise and correct them.

7 The present application does not fulfil the requirements of Article 6 PCT,
since the description contains in page 11, line 18 - 24, as well as in page 12,
line 15 - 21, and in page 13, line 1 - 5, embodiments which do not fall under
the filed claims (cf. PCT Guidelines 5.29).

The Applicant is kindly requested to revise and, if required, amend the
application in order to ensure that all embodiments fall under the filed claims
or to describe the embodiments not covered by the claims as examples, so
that the application fulfil the requirements of Article 6 PCT.

8 The reference on page 7, line 32 of the description ("included in the present
application by reference™) should have been avoided as the application
should be self-contained; such referenced document is not regarded as part
of the disclosure unless it contains matter essential to the invention, in which
case the subject-matter in question would have to be incorporated into the
description (PCT Guidelines, 4.26).

9 The reference to the "spirit of the present invention" (page 15, line 7) is
contrary to the requirements to Article 6 PCT, since it suggests that the extent
of protection may be expanded in some vague and not precisely defined way.
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TITLE: HANDLING OF CONNECTION SETUP REQUESTS

APPLICANT: KONINKLIJKE KPN N.V.

IPC CLASSIFICATION: HO4W76/02, HO4W28/16, HO4W28/26, HO4W76/00
EXAMINER: del Sorbo, Filomena

CONSULTED DATABASES: DOSYS, EPODOC, WPI

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH:
IPC:

CPC: HO4W76/02, HO4W76/00, HO4W28/16, HO4AW28/26, 3GPP
FI/F-TERMS:

KEYWORDS OR OTHER ELEMENTS FEATURING THE INVENTION:

Method for assisting in handling of connection setup requests in a
telecommunications network. The method includes intercepting a connection setup
request from a user equipment (UE) to a control node of a radio access network
part of the telecommunications network, determining whether the connection
setup request is to be fulfilled based at least on information regarding
resource use within a network access point serving the UE, and passing the
connection setup request for further processing within the telecommunications
network only upon positive determination.

Further embodiments deal with the differentiated treatment for connection
set-up requests of predefined services.

Resource reservation for said predefined services.

CONNECTION SET-UP ASSISTED BY MME

PREMIUM, OTT SERVICES

RESOURCE RESERVATION

ADMISSION CONTROL
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