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attribute value has been exceeded, such as a daily MB cap, a cap by an
application 306 running on user equipment 102, a cap for user equipment 102,
and/or an overall data cap for a subscriber

[0123] If an attribute has not been exceeded, operation proceeds to step 665. If
threshold has been exceeded, operation proceeds to step 670. ;

[0124] In step 605, a determination whether a threshold value obtained in step
630 has been exceeded. In this step, a determination is made whether any
threshold has been exceeded, such as a percentage threshold regarding daily
usage in MBs, has been reached.

[0125] If a threshold has been exceeded, operation proceeds to step 670. If
threshold has not been exceeded, operation proceeds to step 680.

[0126] In step 670, a notification is sent to subscriber. In this step, a notification
may comprise a prompt in interface 404, an email message, a Short Messaging
Service (SMS) message, a subscriber notification posted via web portal 222, or
any other notification capable of notifying a subscriber that a threshold has been
exceeded.

[0127] In step 675, after the notification sent in step 670 has been received by a
subscriber, a determination is made whether a service characteristic has been
changed. In this step, a subscriber, in response to the notification sent in step
670, can optionally change a service tier associated with their subscription in
order to alleviate cither an exceeded threshold determined in step 665 or an
exceeded attribute determined in step 660. In this step, an upgrade to a next
service tier can be made when a subscriber is close to reaching bandwidth caps or
thresholds.

[0128] If a service characteristic is modified, operation proceeds to step 680. Ifa
service characteristics are unchanged, operation proceeds to step 685.

[0129] In step 680, current total data usage is determined for user equipment 102.
In this step, data usage for applications 306 running on user equipment 102 may
also be determined. After collection and calculation of data usage information is

performed in this step, control is passed back to step 650.
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[0130] In step 680, data usage is controlled on user equipment 102 after a
subscriber opted to not modify scrvice characteristics in step 675 and the method

ends.

Example Graphical User Interfaces

[0131] FIGs. 7-11 depict a graphical user interface (GUI) for a mobile device to
display data usage, edit usage limits, define tariffs, and accept special offers to
change service tiers, according to embodiments of the invention.

[0132] In an embodiment of the present invention, mobile usage policy
application 104 may include the exemplary interface illustrated in FIGs. 7-11.
FIGs. 7-11 are described with continued reference to the embodiments illustrated
in FIGs. 1-4. However, FIGs. 7-11 are not limited to those embodiments.
Throughout FIGs. 7-11, displays are shown with various hyperlinks, command
regions, 'turn wheels', buttons, 'slide bars’, and data entry fields, which are used to
initiate action, invoke routines, enter data, view data, or invoke other
functionality. For brevity, only the differences occurring within the figures, as
compared to previous or subsequent ones of the figures, are described below.

[0133] FIG. 7 illustrates a data usage interface 700 that allows a subscriber to
view home data used 702 in home network service provider 220 as compared
roamed data used 704 while roaming in roamed network service provider 230 for
a given period. In the exemplary embodiment illustrated in FIG. 7, the period is
1 month (e.g., April), but as would as would be understood by those skilled in the
relevant art(s) interface 700 could display other data usage periods (i.e., hourly,
daily, weekly, etc). In an embodiment, interface 404 comprises interface 700.

[0134] A subscriber can set “Notify” and “Stop™ limits by selecting, using input
device 710, limits button 706. Similarly, a subscriber can display and set tariffs
by selecting, using input device 710, tariffs button 708. Interface 700 also
displays total data usage 712.

[6135] FIG. 8 illustrates a usage limits interface 800 that allows a subscriber to

set data usage limits in home network service provider 220 and in roamed
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network service providers 230. According to an embodiment of the invention,
interface 404 comprises interface 800. A subscriber, using input device 710 or a
touch screen interface within interface 800 can change usage limits 802 for one or
morc network service providers. In an embodiment, usage limits 802 are
changeable by scrolling through different values by using 'tum wheels' within
interface 800. After one or more usage limits 802 have been changed, new usage
limits 802 may be saved when a subscriber, using input device 710 or a touch
screen interface within interface 800 selects save button 804. Current, updated
usage data is displayed when a subscriber, using input device 710 or a touch
screen interface within interface 800, selects usage button 806.

[0136] FIG. 9 illustrates a tariffs interface 900 that allows a subscriber to display
and define tariffs 902 for home network service provider 220 and for roamed
network service providers 230. In embodiment of the invention, interface 404
comprises interface 900. In an embodiment, some pre-set tariffs 902 are
provided by the network service providers and other tariffs 902 are editable by
the subscriber in interface 900 in cases where the subscriber knows the tariff 902
and a network service providers cannot know the tariff,

[0137] FIG. 10 illustrates an interface 1000 for displaying data usage. Interface
1000 is an alternative embodiment of interface 700 depicted in FIG. 7. A
subscriber, using slide bars 1006, can set “Notify” and “Stop” limits. According
to an embodiment, a subscriber can display special offers by selecting, using
mput device 710, special offers button 1008. An exemplary interface for
displaying and selecting special offers is described below with reference to FIG.
11.

[0138] FIG. 11 illustrates an interface 1100 for displaying special offers
presented to a subscriber by a home network service provider 220 and/or roamed
network service providers 230. In an embodiment, some special offers 1102 are
provided by the home network service provider 220 and other special offers 1102
are offered by roamed network service providers 230. In the exemplary
embodiment depicted in FIG. 11, special offers 1102 can include offers to

increase the number of Short Messaging Service (SMS) text messages the
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subscriber can send and receive, a 'DayPass’ on a roamed network, and a 'TopUp
and Go' offer to provide a certain amount of additional data usage and/or calling
minutes. In an embodiment, special offers 1102 may be offered to a user for free
or may be offered for sale to the subscriber. In an embodiment, a subscriber can
select special offers by selecting, using input device 710, links displayed with
special offers 1102. Interface 1100 also displays total data usage 712.

Example Computer System Implementation

[0139] In an embodiment of the present invention, the methods and systems of
the present invention described herein are implemented using well-known
computers, such as a computer 1200 shown in FIG. 12. The computer 1200 can
be any commercially available and well-known computer capable of performing
the functions described herein, such as computers available from International
Business Machines, Apple, Sun, HP, Dell, Cray, etc.

[0140] Computer 1200 includes one or more processors (also called central
processing units, or CPUs), such as processor 1210. Processor 1210 is connected
1o communication bus 1220. Computer 1200 also includes a main or primary
memory 1230, preferably random access memory (RAM). Primary memory
1230 has stored therein control logic (computer software), and data.

[0141] Computer 1200 may also include one or more secondary storage devices
1240. Sccondary storage devices 1240 include, for example, hard disk drive
1250 and/or removable storage device or drive 1260. Removable storage drive
1260 represents a floppy disk drive, a magnetic tape drive, a compact disk drive,
an optical storage device, tape backup, ZIP drive, JAZZ drive, etc.

[0142] Removable storage drive 1260 interacts with removable storage unit
1270. As will be appreciated, removable storage drive 1260 includes a computer
usable or readable storage medium having stored therein computer softwarc
(control logic) and/or data. Removable storage drive 1260 reads from and/or

writes to the removable storage unit 1270 in a well-known manner.
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[0143] Removable storage unit 1270, also called a program storage device or a
computer program product, represents a floppy disk, magnetic tape, compact
disk, optical storage disk, ZIP disk, JAZZ disk/tape, or any other computer data
storage device. Program storage devices or computer program products also
include any device in which computer programs can be stored, such as hard
drives, ROM or memory cards, etc.

[0144] In an embodiment, the present invention is directed to computer program
products or program storage devices having software that enables computer 1200,
or multiple computer 1200s to perform any combination of the functions
described herein

|0145] Computer programs (also called computer control logic) are stored in
main memory 1230 and/or the secondary storage devices 1240. Such computer
programs, when executed, direct computer 1200 to perform the functions of the
present invention as discussed herein. In particular, the computer programs,
when executed, enable processor 1210 to perform the functions of the present
invention. Accordingly, such computer programs represent controllers of the
computer 1200.

[0146] Computer 1200 also includes input/output/display devices 1280, such as
monitors, keyboards, pointing devices, etc.

[0147] Computer 1200 further includes a communication or network interface
1290. Network interface 1290 enables computer 1200 to communicate with
remote devices. For example, network interface 1290 allows computer 1200 to
communicate over communication networks, such as LANs, WANSs, the Internet,
etc. Network interface 1290 may interface with remote sites or networks via
wired or wireless connections. Computer 1200 receives data and/or computer
programs via network interface 1290. The electrical/magnetic signals having
contained therein data and/or computer programs received or transmitted by the
computer 1200 via network interface 1290 also represent computer program
product(s).

[6148] The invention can work with software, hardware, and operating system

implementations other than those described herein. Any software, hardware, and
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operating system implementations suitable for performing the functions described

herein can be used.

Conclusion

[0149] While various embodiments of the present invention have been described
above, it should be understood that they have been presented by way of example
only, and not limitation. It will be understood by those skilled in the relevant
art(s) that various changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined in the appended
claims. It should be understood that the invention is not limited to these
examples. The invention is applicable to any elements operating as described
herein. Accordingly, the breadth and scope of the present invention should not be
limited by any of the above-described exemplary embodiments, but should be

defined only in accordance with the following claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A method for providing data communications cost monitoring and
control for a subscriber session, comprising:

receiving, at a usage policy server, a registration request associated with
the subscriber session;

determining current data usage associated with the subscriber session;

receiving, at the usage policy server, one or more data usage thresholds
and one or more quotas associated with the subscriber session;

collecting, at the usage policy server, data usage information associated
with the subscriber session;

sending a notification to a subscriber when the subscriber exceeds a pre-
determined quota during the subscriber session; and
controlling data usage for the subscriber session when the subscriber exceeds a

pre-determined quota during the subscriber session

2. The method of claim 1, wherein the notification is one or more of an
email message, a Short Messaging Service (SMS) message, and a prompt in a

user interface.

3. The method of claim 1, wherein determining current data usage
comprises:
retrieving subscriber profile data from a subscriber data
repository; and
determining the whether a quota has been excceded based on a

service tier associated with the subscriber.

4. The method of claim 1, further comprising:
sending a notification to the subscriber when a pre-determined threshold

is exceeded during the subscriber session.
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5. The method of claim 4, wherein the notification is one or more of an
email message, a Short Messaging Service (SMS) message, and a prompt in a

user interface.

6. The method of claim 1, further comprising:

storing data usage information in a subscriber data repository.

7. The method of claim 1, further comprising:

receiving, at the usage policy server, a request to change a service tier
associated with the subscriber session; and

updating a subscriber profile based upon a requested service tier change

request.

8. The method of claim 1, further comprising:

receiving, at the usage policy server, a request to change a threshold
associated with the subscriber session; and

updating a subscriber profile based upon a requested threshold change

request.

9. The method of claim 1, further comprising:

receiving, at the usage policy server, a request to change a quota
associated with the subscriber session; and

updating a subscriber profile based upon a requested quota change

request.

10. The method of claim 1, wherein the one or more quotas comprise a
maximum amount data usage for a period, a maximum amount of data usage for
an application, a maximum amount of data usage for a group of applications, and
a maximum amount of data usage for a mobile device associated with the

subscriber.
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11.  The method of claim 1, wherein the one or more data usage

thresholds comprise a percentage of data usage as compared to a guota.

12. A system for providing data communications cost monitoring and
control for a subscriber session, comprising:

a usage policy server configured to receive a registration request
associated with the subscriber session;

a usage policy application configured to determine current data usage
associated with the subscriber session;

a receiving module configured to receive one or more data usage
thresholds and one or more quotas associated with the subscriber session;

a collection module configured to collect data usage information
associated with the subscriber session;

a notification module configured to notify a subscriber when the
subscriber exceeds a pre-determined quota during the subscriber session; and

a control module configured to limit data usage for the subscriber session
when the subscriber exceeds a pre-determined quota during the subscriber

session.

13. The system of claim 12 further comprising a data usage limit module
configured to receive and display modifications to data usage limits associated

with the subscriber session.

14. The system of claim 13, wherein the data usage limit module is
further configured receive and display modifications to data usage limits

associated with one or more applications running on a mobile device.

15. The system of claim 14, wherein the data usage limit module is

further configured to run on a web server.
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16. The system of claim 14, wherein the data usage limit module is

further configured to run on a mobile device.

17. The system of claim 12 further comprising a tariff definition module
configured to receive modifications to tariffs associated with one or more

network service providers.

18. The system of claim 17, wherein the tariff definition module is
further configured to display modified tariffs associated with associated with one

or more network service providers.

19. The system of claim 18, wherein the tariff definition module is

further configured to run on a web server.

20. The system of claim 18, wherein the tariff definition module is

further configured to run on a mobile device.

21. The system of claim 12 further comprising a special offer module
configured to receive and display special offers to alter a service tier associated

with the subscriber session.

22. The system of claim 21, wherein the special offer module is further
configured receive and display special offers from a home network service

provider associated with the subscriber session.

23. The system of claim 21, wherein the special offer module is further
configured receive and display special offers from a roamed network service

provider associated with the subscriber session.
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interworking a WLAN and a cellular network. CONSTITUTION: A wireless station(310) maintains profile information in the same
information type as a mobile terminal, and supports dual modes to connect with a WLAN or to be operated by interworking with a
cellular network. If the wireless station{310) requests a call setup and transceives data after the call setup, APs(320) wirelessly
connect with the wireless station{(310) by using an 802.11 physical layer and an 802.11e MAC function, receive data and a control
signal, and transmit the data and the control signal to an APC(330). The APC(330) maintains information necessary for

interworking with the cellular network by accessing the APs(320), and connects with an MSC/VLR(350) and an SGSN{340) of the
cellular network.© KIPO 2004
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Service©| SF0{0|C}.
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Assistant) &2 0/25t0H otLtel CF(Coordination Function)Ol <loiA HMOS = BSS(Basic Service
Set)(130)E O|F1. 0l= CHAl AP(Access Point)(120)S Sotl CO2 BSS2 0S(Distribution
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NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
106963 7590 04/04/2019
Headwater Research LLC RUDY, ANDREW J
1011 Pruitt Place
Tyler, TX 75703 | ART UNIT PAPER NUMBER |
3687
DATE MAILED: 04/04/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/582,350 04/28/2017 Gregory G. Raleigh RALEP007C11C3C2C3C2 7797

TITLE OF INVENTION: Wirless Network Buffered Message System

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

nonprovisional SMALL $500 $0.00 $0.00 $500 07/05/2019

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
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106963 7590 04/04/2019 Certificate of Mailing or Transmission
Headwater Research LLLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
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1011 Pruitt Place addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Tyler, TX 75703 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
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(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/582,350 04/28/2017 Gregory G. Raleigh RALEPO07C11C3C2C3C2 7797
TITLE OF INVENTION: Wirless Network Buffered Message System
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $500 $0.00 $0.00 $500 07/05/2019
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
RUDY, ANDREW J 3687 705-016000
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
(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.

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

(] "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. |
15/582,350 04/28/2017 Gregory G. Raleigh RALEPOO7C11C3C2C3C2 7797
| EXAMINER |
106963 7590 04/04/2019
Headwater Research LLC RUDY, ANDREW J
1011 Pruitt Place
Tyler, TX 75703 | ART UNIT PAPER NUMBER |

3687

DATE MAILED: 04/04/2019

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 inspection or an issued patent.

9. 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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ANDREW JOSEPH RUDY 3687 No

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

1.4} This communication is responsive to the August 8, 2017 Amendment.
[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 2-19 . 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[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) LJAll by (JSome  *c) [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. [J 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 areply 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.

0 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. J Other .

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

/ANDREW JOSEPH RUDY/
Primary Examiner, Art Unit 3687

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190328
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Notice of Pre-AlA or AlA Status

1. The present application is being examined under the pre-AlA first to invent
provisions.

2. Applicant cancelled claim 1. Claims 2-19 are pending.

3. Applicant’s claim for priority is assumed to correspond to the multiple priority

documents contained in the Application submission. It is incumbent upon Applicant to
correct the record if the material claimed in the present Application is not supported for

the multiple priority documents.

Drawings

4. Applicant’s Drawings submitted April 28, 2017 are acceptable.

Claim Rejections - 35 USC § 101
5. Claims 2-19 are not deemed adversely impacted under 35 U.S.C. § 101. Thus,

no 35 USC § 101 rejection is deemed warranted.

Allowable Subject Matter

6. Claims 2- 19 are allowed.

7. The following is an examiner’s statement of reasons for allowance: Claims 2-19
are allowed as all the cited prior art, either alone or in combination, does not disclose

Applicant’s inventive claim language.
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Claims 2-19 have been reviewed in light of Alice Corporation Pty. Ltd. v. CLtweS
Bank International, et al., 573 U. S. __ (2014) and are not deemed invalidated by such.
Again, no 35 USC § 101 rejection is deemed warranted.

Claims 2-19 are determined to be directed to patent-eligible subject matter and
the Examiner does not consider any of the pending claims to be directed to an abstract
idea. Even if the Examiner were to identify an abstract idea for any claim, then under a
further analysis under Alice all claims would still be found to be patent eligible for the
following reasons. The Examiner finds that when all of the elements of each claim are
considered individually and as an ordered combination, each claim contains an
inventive concept which is directed to an application, a particular application, or a
special application, of the identified abstract idea. Further the Examiner finds that
issuance of a patent for any claim would not preempt the identified abstract idea, or the
field of the identified abstract idea.

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.”

8. Further pertinent references of interest are noted on the attached PTO-892.

9. Applicant’s nine (9) Information Disclosure Statements (IDS’s) submitted have

been reviewed. Note the attached IDS'’s.
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10.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ANDREW JOSEPH RUDY whose telephone number is
(571)272-6789. The examiner can normally be reached on Monday thru Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Nathan Uber, can be reached on 571-270-3923. 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 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.

/ANDREW JOSEPH RUDY/
Primary Examiner

Art Unit 3687
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50 20040073672 P004-04-15 FASCENDA, Anthony C.
51 20040082346 P004-04-29 BKYTT et al.

52 20040098715 P004-05-20 JPGHERA et al.

53 20040102182 A P004-05-27 Reith, Lothar et al.
54 20040103193 P004-05-27 PANDYA et al.

55 20040107360 P004-06-03 HERRMANN et al.
56 20040127200 P004-07-01 SHAW et al.

57 20040127208 A1 P004-07-01 Nair et al.

58 20040132427 P004-07-08 | ee, Wan-Yeon et al.
59 70040133668 A1 P004-07-08 Nicholas IIl, Henry T.
60 20040137890 A1 P004-07-15 Kalke, Catherine
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61 0040168052 P004-08-26 CLISHAM et al.

62 P0040170191 A P004-09-02 Guo et al.

63 20040176104 A1 P004-09-09 Wrcens, Suzanne

64 P0040198331 p004-10-07 [COWARD et al.

65 P0040203755 P004-10-14 BRUNET, Jeffrey et al.
66 0040203833 A P004-10-14 Rathunde, Dale F. et al.
67 P0040225561 Al P004-11-11 Hertzberg et al.

68 0040225898 A P004-11-11 Frost, D. et al.

69 0040236547 P004-11-25 RAPPAPORT et al.

70 0040243680 Al pP004-12-02 Mayer, Georg

71 0040243992 A pP004-12-02 Gustafson et al.
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72 20040249918 P004-12-09 SUNSHINE, Roger N.
73 20040255145 A P004-12-16 Chow, Jerry

74 20040259534 A1 P004-12-23 Chaudhari et al.

75 20040260766 A1 P004-12-23 Barros et al.

76 20040267872 A1 P004-12-30 Serdy et al.

77 20050007993 P005-01-13 Chambers, Mahdi et al.
78 20050009499 P005-01-13 KOSTER, Karl

79 20050021995 P005-01-27 | AL et al.

80 20050041617 A1 P005-02-24 Huotari et al.

81 20050048950 P005-03-03 MORPER, Hans-Jochen
82 20050055291 P005-03-10 BEVENTE et al.
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83 20050055309 P005-03-10 MWILLIAMS et al.

84 20050055595 A P005-03-10 Frazer et al.

85 20050060266 P005-03-17 DEMELLO et al.

86 20050060525 A1 P005-03-17 Schwartz et al.

87 20050075115 A1 P005-04-07 Corneille et al.

88 20050079863 A P005-04-14 [Macaluso, Anthony G.
89 20050091505 A1 P005-04-28 Riley et al.

90 20050096024 A1 P005-05-05 Bicker et al.

91 20050097516 P005-05-05 PDONNELLY et al.

92 20050107091 P005-05-19 VANNITHAMBY et al.
93 20050108075 A1 P005-05-19 Douglis et al.
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94 20050111463 A1 P005-05-26 | eung et al.

95 20050128967 P005-06-16 SCOBBIE, Donald MacGregor
96 70050135264 A1 P005-06-23 Popoff et al.

97 20050163320 A1 P005-07-28 Brown et al.

98 20050166043 P005-07-28 FHANG et al.

99 20050183143 P005-08-18 JANDERHOLM et al.
100 70050186948 A P005-08-25 Gallagher et al.

101 20050198377 P005-09-08 FERGUSON et al.
102 20050216421 P005-09-29 BARRY et al.

103 20050228985 P005-10-13 YLIKOSKI et al.
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105 20050239447 A1 P005-10-27 Holzman et al.
106 0050245241 A1 P005-11-03 PDurand et al.

107 20050246282 P005-11-03 NASLUND et al.
108 20050250508 P005-11-10 (GUO et al.

109 20050250536 A1 P005-11-10 PDeng et al.

110 20050254435 P005-11-17 MOAKLEY et al.
111 20050266825 P005-12-01 CLAYTON, Steve
112 20050266880 P005-12-01 GUPTA, Vivek G.
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116 20060026679 P006-02-02 FAKAS, Philip H.
117 20060030306 A1 P006-02-09 Kuhn, Brian Gerald
118 20060034256 P006-02-16 JPDDAGATLA et al.
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127 P0060075506 Al P006-04-06 Sanda et al.

128 P0060085543 P006-04-20 HRASTAR et al.

129 P0060095517 Al P006-05-04 [0'Connor et al.

130 P0060098627 Al P006-05-11 Karaoguz et al.

131 P0060099970 Al P006-05-11 Morgan et al.

132 P0060112016 P006-05-25 SHIBASHI, Yoshihito
133 P0060114821 Al P006-06-01 pvilley et al.

134 P0060114832 A P006-06-01 Hamilton et al.

135 P0060126562 Al P006-06-15 | iu, Huitao

136 20060135144 A P006-06-22 Uothipragasam, Premkumar
137 P0060136882 Al P006-06-22 Noonan et al.
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138 70060143066 A1 P006-06-29 Calabria

139 20060143098 P006-06-29 | AZARIDIS, Mihal
140 20060156398 A P006-07-13 Ross et al.

141 20060160536 A P006-07-20 Chou, Joey

142 20060165060 P006-07-27 DUA, Robin

143 ?0060168128 A P006-07-27 Bistla et al.

144 20060173959 A P006-08-03 Mckelvie et al.

145 20060174035 A P006-08-03 Tufail, Mudassir
146 20060178917 P006-08-10 MERRIAM et al.
147 20060178918 P006-08-10 MIKURAK, Michael G.
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149 20060183462 P006-08-17 KOLEHMAINEN, Mikko
150 20060190314 P006-08-24 HERNANDEZ, Rick
151 20060190987 A1 P006-08-24 Dhta et al.

152 20060199608 P006-09-07 DUNN et al.

153 20060200663 A1 P006-09-07 Thornton, Andrew J.
154 20060206709 A1 P006-09-14 | abrou et al.

155 20060206904 P006-09-14 MVATKINS et al.

156 20060218395 P006-09-28 [MAES, Stephane H.
157 20060233108 P006-10-19 KRISHNAN, Murali R.
158 70060233166 P006-10-19 BOU-DIAB et al.

159 20060236095 P006-10-19 SMITH et al.
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160 20060242685 P006-10-26 HEARD et al.

161 0060258341 P006-11-16 MILLER et al.

162 20060277590 A1 P006-12-07 | imont et al.

163 20060291419 A1 P006-12-28 McConnell et al.
164 20060291477 P006-12-28 CROAK et al.

165 20070005795 A1 P007-01-04 (Gonzalez, Ruben
166 20070019670 P007-01-25 FALARDEAU, Eric
167 20070022289 P007-01-25 PLT etal

168 20070025301 A P007-02-01 Petersson et al.
169 20070033194 A P007-02-08 Brinivas et al.

170 20070033197 A P007-02-08 Scherzer, Shimon et al.
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171 20070036312 P007-02-15 CAl et al.

172 20070055694 P007-03-08 RUGE et al.

173 20070060200 A1 P007-03-15 Boris et al.

174 ?0070061243 A1 P007-03-15 Ramer et al.

175 20070061800 A1 P007-03-15 Cheng et al.

176 ?0070061878 P007-03-15 HAGIU, Coslin et al. et al.
177 20070073899 A1 P007-03-29 Judge et al.

178 ?0070076616 P007-04-05 NGO et al.

179 20070093243 P007-04-26 KAPADEKAR et al.
180 20070100981 P007-05-03 JPDAMCZYK et al.
181 20070101426 P007-05-03 | EE et al.
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182 20070104126 P007-05-10 CALHOUN et al.
183 20070109983 A P007-05-17 Shankar, Rohit et al.
184 20070130283 A1 P007-06-07 Klein et al.

185 20070130315 P007-06-07 FRIEND et al.

186 ?0070140113 P007-06-21 (GEMELOS, Steven
187 20070140145 A P007-06-21 Kumar et al.

188 20070140275 P007-06-21 BOWMAN et al.

189 20070143824 A1 P007-06-21 Shahbazi, Majid

190 20070147317 A P007-06-28 Smith et al.

191 20070147324 P007-06-28 McGary, Faith

192 20070155365 A P007-07-05 Kim, Sung-Jun et al.
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193 20070165630 A1 P007-07-19 Rasanen et al.

194 20070168499 A P007-07-19 Chu, Jing-Long

195 20070174490 A1 P007-07-26 Choi et al.

196 20070192460 A1 P007-08-16 Choi et al.

197 20070198656 P007-08-23 MAZZAFERRI et al.
198 20070201502 A1 P007-08-30 Abramson, Nathan
199 20070213054 A1 P007-09-13 Han, Seung-Wook
200 0070220251 P007-09-20 ROSENBERG et al.
201 20070226225 P007-09-27 Y1U et al.

202 0070226775 A P007-09-27 PAndreasen et al.
203 20070234402 A1 P007-10-04 Khosravi et al.
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204 20070243862 P007-10-18 [COSKUN et al.

205 20070248100 P007-10-25 FUBERI et al.

206 20070254675 P007-11-01 FORLU OZER et al.
207 20070255769 A1 P007-11-01 Porawal et al.

208 20070255797 A1 P007-11-01 PDunn et al.

209 20070255848 P007-11-01 SEWALL et al.

210 0070257767 A1 P007-11-08 Beeson, Curt

211 20070259656 A P007-11-08 Jeong, Jong Woo
212 20070259673 P007-11-08 MWILLARS et al.

213 20070263558 P007-11-15 SALOMONE, Leonardo
214 20070266422 A1 P007-11-15 (Germano et al.
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215 P0070274327 P007-11-29 KAARELA et al.
216 P0070280453 PO07-12-06 Kelley, Sean S.
217 P0070282896 PO07-12-06 MWYDROUG et al.
218 P0070293191 Al pP007-12-20 Miret al.

219 P0070294395 pP007-12-20 STRUB et al.

220 P0070294410 Al pP007-12-20 Pandya et al.

221 P0070297378 Al pO07-12-27 Poyhonen et al.
222 P0070298764 pO07-12-27 CLAYTON, Steve
223 P0070299965 Al pO07-12-27 Nich et al.

224 0070300252 PO07-12-27 Pcharya, Swarup et al.
225 P0080005285 P008-01-03 ROBINSON et al.
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226 P0080005561 P008-01-03 BROWN et al.
227 P0080010379 A pP008-01-10 Fhao, Hang

228 P0080010452 pP008-01-10 HOLTZMAN et al.
229 P0080018494 Al P008-01-24 pvaite et al.

230 20080022354 A P008-01-24 [Grewal, Karanvir et al.
231 0080025230 A P008-01-31 Patel et al.

232 P0080032715 Al p008-02-07 Jia et al.

233 P0080034063 Al p008-02-07 Yee, Robert

234 P0080034419 A p008-02-07 Mullick et al.

235 P0080039102 P008-02-14 SEWALL et al.
236 P0080049630 P008-02-28 KOZISEK et al.
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237 20080050715 A1 P008-02-28 Golczewski et al.
238 20080051076 P008-02-28 [D'Shaughnessy, John et al.
239 20080052387 P008-02-28 HEINZ et al.

240 20080056273 A P008-03-06 Pelletier et al.

241 20080059474 P008-03-06 | IM, Keng

242 20080059743 P008-03-06 BYCHKOV et al.
243 20080060066 P008-03-06 MVYNN et al.

244 20080062900 P008-03-13 RAO, Bindu Rama
245 20080064367 P008-03-13 NATH et al.

246 20080066149 P008-03-13 | IM, Keng

247 20080066150 P008-03-13 | IM, Keng
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248 20080066181 A1 P008-03-13 Haveson et al.
249 20080070550 A P008-03-20 Hose, David Alan
250 20080077705 A1 P008-03-27 lietal

251 20080080457 A1 P008-04-03 Cole, Terry L.
252 20080081606 P008-04-03 COLE, Terry L.
253 20080082643 P008-04-03 STORRIE et al.
254 20080083013 P008-04-03 SOLIMAN et al.
255 20080085707 P008-04-10 FADELL, Tony
256 20080089295 A P008-04-17 Keeler, James D. et al.
257 20080089303 A1 P008-04-17 pvirtanen et al.
258 20080095339 P008-04-24 FLLIOTT et al.
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259 20080096559 A1 P008-04-24 Phillips et al.

260 20080098062 P008-04-24 BALIA, Hinal K.
261 20080109679 P008-05-08 MRIGHT et al.

262 20080120129 A P008-05-22 Seubert et al.

263 20080120668 P008-05-22 Yau, Frank Chuen-Foo
264 20080120688 P008-05-22 (21U et al.

265 20080125079 A1 P008-05-29 [D'Neil et al.

266 20080126287 A1 P008-05-29 Cox et al.

267 20080127304 P008-05-29 GINTER et al.

268 70080130534 P008-06-05 TOMIOKA, Tazuko
269 20080130656 P008-06-05 KIM et al.
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270 20080132201 P008-06-05 KARLBERG, Johan
271 20080132268 P008-06-05 CHOI-GROGAN et al.
272 20080134330 P008-06-05 KAPOOR et al.

273 20080139210 A P008-06-12 Gisby et al.

274 20080147454 P008-06-19 MWALKER et al.

275 20080160958 P008-07-03 JABICHANDANI et al.
276 20080162637 P008-07-03 JPDAMCZYK et al.
277 20080162704 P008-07-03 POPLETT et al.

278 20080164304 P008-07-10 NARASIMHAN et al.
279 20080166993 A1 P008-07-10 (Gautier et al.

280 20080167027 P008-07-10 GAUTIER et al.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.J.R./

EFS Web 2.1.17




INFORMATION DISCLOSURE

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

18/582 , 350 - GALY: 3887
Application Number 15582350
Filing Date 2017-04-28
First Named Inventor | Raleigh
Art Unit 2447

Examiner Name

not yet assigned

Aftorney Docket Number

RALEPOQ7C11C3C2C3C2

281 20080167033 P008-07-10 BECKERS, Michel
282 ?0080168275 A1 P008-07-10 DeAtley et al.

283 20080168523 P008-07-10 IANSARI et al.

284 20080177998 P008-07-24 JAPSANGI et al.

285 20080178300 A1 P008-07-24 Brown et al.

286 20080183812 P008-07-31 PAUL et al.
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65 B099517 P012-01-17 UIA et al.
66 B102814 P012-01-24 RAHMAN, Shahriar |. et al.
67 B103285 B2 P012-01-24 Kalhan, Amit
68 B104080 B2 P012-01-24 Bums et al.
69 B107953 B2 P012-01-31 Eimmerman et al.
70 B108520 P012-01-31 Ruutu, Jussi et al.
71 B112435 B2 P012-02-07 Fpstein et al.
72 B116223 P012-02-14 TIAN, Dan et al.
73 B116749 P012-02-14 Proctor Jr_, James Arthur et al.
74 B116781 B2 P012-02-14 Chen, Xixian et al.
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75 8122128 P012-02-21 Burke, Il, Robert M. et al.
76 8122249 P012-02-21 Falk, Rainer et al.

77 8125897 B2 P012-02-28 Ray et al.

78 8126123 P012-02-28 Cai, Yigang et al.

79 8126396 B2 P012-02-28 Bennett, James D.

80 B126476 B2 P012-02-28 Vardi, Yosef et al.

81 B126722 P010-02-28 ROBB, Terence Alan et al.
82 B130793 B2 P012-03-06 Fdwards, Stephen K_ et al.
83 B131256 P012-03-06 MARTTI, Jyrki et al.

84 8131281 B1 P012-03-06 Hildner et al.

85 8131840 B1 P012-03-06 Penker, Richard E.

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPRT WHERE LINED THROUGH.

/a. TR/




3887

INFORMATION DISCLOSURE

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

Application Number 15582350

18/882 380 - GAX:

Filing Date

2017-04-28

First Named Inventor | Raleigh

Art Unit

2447

Examiner Name

not yet assigned

Aftorney Docket Number

RALEPOQ7C11C3C2C3C2

86 B131858 B2 P012-03-06 Pguinik et al.

87 B132256 B2 P012-03-06 Bari, Faroog

88 8134954 B2 P012-03-13 Godfrey, James A. et al.
89 B135388 P012-03-13 Gailloux, Michael A_ et al.
90 B135392 P012-03-13 MARCELLINO et al.

91 B135657 P012-03-13 Kapoor, Harsh et al.

92 B140690 B2 P012-03-20 | v et al.

93 B144591 P012-03-27 (GHAI et al.

94 B145194 B2 P012-03-27 Yoshikawa et al.

95 B149823 P012-04-03 Turcan, Diane Brown et al.
96 B150394 B2 P012-04-03 Bianconi et al.
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97 B150431 P012-04-03 Molovitz, Lionel et al.
98 B151205 B2 P012-04-03 FFollmann et al.

99 B155155 P012-04-10 Chow, Albert T. et al.
100 B155620 P012-04-10 Mang, Jun et al.

101 B155666 B2 P012-04-10 PRlizadeh-Shabdiz, Farshid
102 B155670 P012-04-10 FFullam, Scott et al.

103 B156206 P012-04-10 KILEY, Kevin J. et al.
104 B159520 B1 P012-04-17 Dhanoa et al.

105 B160056 B2 P012-04-17 Van der Merwe et al.
106 B160598 B2 P012-04-17 Savoor, Raghvendra
107 B165576 P012-04-24 Raju, Vishwanath et al.
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108 8166040 B2

P012-04-24 Brindisi, Richard G. et al.

109 B166554 B2

P012-04-24 John, Pramod

110 B170553

P012-05-01 BENNETT, James D.

111 B174378 B2 P012-05-08 Richman et al.

112 B174970 B2 P012-05-12 Jpdamczyk, Maria et al.
113 B175574 B1 P012-05-08 Panda et al.

114 5180881 B2 P012-05-15 Seo et al.

115 5180886 B2 P012-05-15 ODvercash et al.

116 8184530

P012-05-22 SWAN, Tim L. et al.

117 8184590

P012-05-22 Rosenblatt, Ariel

118 8185093

P012-05-22 Uheng, Yu-Syuan et al.
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119 B185127 B1 P012-05-22 Cai, Zheng et al.

120 B185152 P012-05-22 [GOLDNER, Alla

121 B185158 P012-05-22 Tamura, Motoshi et al.
122 B190122 B1 P012-05-29 Plexander et al.

123 B190675 P012-05-29 TRIBBETT, David

124 B191106 B2 P012-05-29 Choyi et al.

125 B191116 P012-05-29 (Gazzard, Daryl

126 B191124 B2 P012-05-29 Mynn et al.

127 B194549 B2 P012-06-05 Huber et al.

128 B194553 P012-06-05 | IANG, Zhi Yong et al.
129 B194581 B1 P012-06-05 Schroeder et al.
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130 B195153 B1 P012-06-05 Frencel et al.

131 B195163 B2 P012-06-05 Gisby, Doug et al.
132 B195661 B2 P012-06-05 Kalavade, Asawaree
133 B196199 B2 P012-06-05 Hrastar et al.

134 B200163 B2 P012-06-12 Hoffman, George E.
135 B200200 B1 P012-06-12 Belser et al.

136 B200509 B2 P012-06-12 Kenedy, Andrew Alexander et al.
137 B200775 P012-06-12 MOORE, James F.
138 B200818 B2 P012-06-12 Freund et al.

139 B204190 P012-06-19 Bang, Jung-Hee et al.
140 B204505 B2 P012-06-19 Jin et al.
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141 B208788 B2 P012-06-26 JAndo et al.

142 8208919 P012-06-26 KOTECHA, Lalit Ratilal
143 B213296 P012-07-03 SHANNON, Frank M. et al.
144 B213363 P012-07-03 Ying, Wen-Ping et al.
145 B214536 P012-07-03 FHAO, Wen

146 5219134 B2 P012-07-10 Maharajh et al.

147 B223655 B2 P012-07-17 Heinz et al.

148 5224382 P012-07-17 Bultman, Michael J.
149 B224773 P012-07-17 Bpiegel, Joel R.

150 5228818 B2 P012-07-24 Chase et al.

151 5229394 B2 P012-07-24 Karlberg, Johan
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152 B229914 B2 P012-07-24 Ramer et al.

153 B233433 B2 P012-07-31 Kalhan, Amit

154 B233883 P012-07-31 De Froment, Eric

155 B233895 P012-07-31 Tysowski, Piotr Konrad
156 B238287 P012-08-07 [Gopi, Paramesh et al.
157 B239520 P012-08-07 (GRAH, Adrian

158 B242959 B2 P012-08-14 Mia, Rashidus S. et al.
159 B244241 P012-08-14 Montemurro, Michael
160 B249601 B2 P012-08-21 Fmberson et al.

161 B254880 B2 P012-08-28 Praltonen et al.

162 B254915 P012-08-28 Kozisek, Steven E.
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163 B255515

P012-08-28 MELMAN, David et al.

164 B255534 B2

P012-08-28 WPssadzadeh, Alireza

165 B255689

P012-08-28 KIM, Eun Ah et al.

166 B259692 B2

P012-09-04 Bajko, Gabor

167 B264965 B2

P012-09-11 Dolganow et al.

168 B265004

P012-09-11 Toutonghi, Michael J.

169 B266681

P012-09-11 Deshpande, Sumit B. et al.

170 B270955 B2 P012-09-18 Ramer et al.
171 B270972 B2 P012-09-18 Otting, Marcia J. et al.
172 B271025 B2 P012-09-18 Brisebois et al.

173 B271045

P012-09-18 Parolkar, Satish et al.
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174 B271049 P012-09-18 BILVER, Andrew et al.

175 B271992 B2 P012-09-18 Chatley, Scott P et al.

176 B275415 B2 P012-09-25 Huslak, Nicholas S.

177 B279067 P012-10-02 BERGER, Thomas R. et al.
178 B279864 P012-10-02 MWood, Daniel M.

179 B280354 P012-10-02 BSmith, Christopher et al.
180 B284740 P012-10-09 [D'CONNOR, Dennis M.
181 B285249 B2 P012-10-09 Baker, Matthew Donald et al.
182 B291238 P012-10-16 GINTER, Karl L. et al.

183 B291439 B2 P012-10-16 Uethi et al.

184 B296404 P012-10-23 McDysan, Dave et al.
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185 B300575 B2 P012-10-30 pvillars, Per

186 B307067 B2 P012-11-06 Ryan, Nicholas M.

187 B315198 B2 P012-11-20 Corneille et al.

188 B315593 B2 P012-11-20 Gallant et al.

189 B315999 B2 P012-11-20 Chatley, Scott P et al.
190 B320244 B2 P012-11-27 Mugattash et al.

191 B320949 P012-11-27 Matta, Sudheer Pooma Chandra
192 B325638 P012-12-04 Uin, Haipeng et al.

193 B325906 B2 P012-12-04 Fullarton et al.

194 B326319 B2 P012-12-04 Pavis, Richard W.

195 B326828 B2 P012-12-04 Fhou et al.
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196 B331223 B2

P012-12-11 Hill et al.

197 8331293

P012-12-11 Sood, Kapil

198 B332375

P012-12-11 Chatley, Scott P. et al.

199 8339991 B2

P012-12-25 Biswas et al.

200 B340678 B1

P012-12-25 Pandey, Vinod

201 8340718

P012-12-25 [Colonna, Massimo et al.

202 8346210 B2 P013-01-01 Balsan et al.
203 8347104 B2 P013-01-01 Pathiyal, Krishna K.
204 B347378 B2 P013-01-01 Merkin et al.

205 B350700

P013-01-08 Fast, Raymond D. et al.

206 B351592 B2

P013-01-08 Freeny Jret al.
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207 8351898 B2 P013-01-08 Raleigh, Gregory G.
208 B352360 B2 P013-01-08 Pe Judicibus et al.
209 8352980 P013-01-08 Howcroft, Jerald Robert
210 B355696 B1 P013-01-15 Dlding et al.

211 B356336 B2 P013-01-15 Johnston, Keith et al.
212 B358638 B2 P013-01-22 Scherzer, Tamir et al.
213 B358975 B2 P013-01-22 Bahl et al.

214 B363658 P013-01-29 Delker, Jason R. et al.
215 B363799 B2 P013-01-29 Gruchala et al.

216 B364806 P013-01-29 Short, Joel E. et al.
217 B370477 P013-02-05 Short, Joel E. et al.
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218 B370483 B

P013-02-05 [Choong Jason et al.

219 B374090

P013-02-12 Morrill, Robert J. et al.

220 B374592

P013-02-12 Proctor, Jr. James A. et al.

221 B375128 B2 P013-02-12 Tofighbakhsh et al.
222 B375136 B2 P013-02-12 Roman et al.

223 8380247 B2 P013-02-19 Fngstrom

224 B385199 B1 P013-02-26 Coward et al.

225 B385896

P013-02-26 Proctor Jr_, James A. et al.

226 B385964 B2

P013-02-26 Haney, Richard D.

227 B386386

P013-02-26 Fhu, Kevin

228 8396929

P013-03-12 Helfman, Nadav et al.
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229 B402165 B2

P013-03-19 Deu-Ngoc et al.

230 8402540

P013-03-19 Kapoor, Harsh et al.

231 B406736 B2

P013-03-26 Pas et al.

232 B407763 B2

P013-03-26 veller et al.

233 B411587

P013-04-02 Curtis, William et al.

234 B411691 B2

P013-04-02 Pagarwal

235 5418168 B2

P013-04-09 Tyhurst et al.

236 B423016

P013-04-16 BUCKLEY, Adrian et al.

237 8429403

P013-04-23 Moret, Eric et al.

238 B437734

P013-05-07 Ray, Amar N. et al.

239 B442015 B2

P013-05-14 Behzad et al.
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240 B446831 B2 P013-05-21 Kwan et al.

241 B447607 B2 P013-05-21 Mveider, Chris et al.

242 B447980 P013-05-21 [Godfrey, James A. et al.
243 B448015 B2 P013-05-21 Gerhart, David

244 B461958 B2 P013-06-11 Saenz et al.

245 B463232 B2 P013-06-11 Tuli et al.

246 B468337 B2 P013-06-18 (Gaur, Santosh P. et al.
247 B472371 P013-06-25 Bari, Farooq et al.

248 BA77778 P013-07-02 | ehmann Jr., L. Curtis et al.
249 B483135 P013-07-09 Cai, Yigang et al.

250 B483694 B2 P013-07-09 | ewis et al.
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251 B484327 B2 P013-07-09 Mverner et al.

252 B488597 B2 P013-07-16 Nie et al.

253 B489110 B2 P013-07-16 Frank et al.

254 B489720 B1 P013-07-16 Morford, Michael et al.
255 B494559 B1 P013-07-23 Malmi

256 8495181 B2 P013-07-23 \enkatraman et al.
257 B495227 P013-07-23 Kaminsky, David L. et al.
258 B495360 P013-07-23 Falk, Rainer et al.

259 B495700 B2 P013-07-23 Shahbazi, Majid

260 B503358 B2 P013-08-06 Hanson et al.

261 B503455 B2 P013-08-06 Heikens, Heico
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262 8504032 B2

P013-08-06 | oit et al.

263 B504687 B2

P013-08-06 Maffione et al.

264 B504729

P013-08-06 Pezzutli, David A.

265 B505073 B2 P013-08-06 Taglienti et al.
266 B509082 B2 P013-08-13 Heinz, John M. et al.
267 B514927 B2 P013-08-20 Sundararajan et al.

268 B520589

P013-08-27 Bhatt, Yogesh et al.

269 8521110

P013-08-27 Rofougaran, Ahmadreza

270 B521775 B1 P013-08-27 Poh et al.
271 8522039 B2 P013-08-27 Hyndman et al.
272 8522249 B2 P013-08-27 Beaule, Stephane
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273 B522337 B2 P013-08-27 Pdusumilli et al.

274 B523547 B2 P013-09-03 Pekrul, Merton W.

275 B526329 B2 P013-09-03 Mahany, Ronald L. et al.
276 B526350 B2 P013-09-03 Kue, Qi et al.

277 B527410 B2 P013-09-03 Markki et al.

278 B527662 B2 P013-09-03 Biswas et al.

279 B528068 B1 P013-09-03 Meglein et al.

280 B531954 B2 P013-09-10 McNaughton et al.

281 B532610 B2 P013-09-10 Manning Cassett et al.
282 B533775 B2 P013-09-10 Plcorn et al.

283 B538394 B2 P013-09-17 Eimmerman et al.
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284 B538421 B2 P013-09-17 Brisebois et al.

285 B538458 B2 P013-09-17 Haney, Richard D.
286 8539544 B2 P013-09-17 (Garimella et al.

287 B543265 B2 P013-09-24 Fkhaguere et al.
288 B543814 B2 P013-09-24 | aitinen et al.

289 8544105 B2 P013-09-24 Mclean et al.

290 8548427 B2 P013-10-01 Chow et al.

291 B554876 B2 P013-10-08 Minsor, Gerald W.
292 B561138 B2 P013-10-15 Rothman, Michael M. et al.
293 B565746 B2 P013-10-22 Hoffman, George E.
294 B566236 B2 P013-10-22 Busch, James David
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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.




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

P.0.Box 1450

Alexandria, Virginia 22313-1450
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| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/582,350 06/11/2019 10321320 RALEPOQ7C11C3C2C3C2 7797
106963 7590 05/22/2019
Headwater Research LLC

1011 Pruitt Place
Tyler, TX 75703

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 280 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.

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

Gregory G. Raleigh, Woodside, CA;
Headwater Research LLC, Tyler, TX;

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.
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P.O. Box 1450
LNITED SYATES Alexandria, Virginia 22313-1450
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APPLICATION # FILING OR 371(C) DATE  FIRST NAMED APPLICANT ATTORNEY DOCKET # REQUEST ID

15/582,350 04/28/2017 Gregory G. Raleigh RALEPO0O7C11C3C2C3C2 477681

The entity status change request below filed through Patent Center on 09/22/2025 has been accepted.

SN i e R enen
LTI RGN

APPLICANT CHANGING TO REGULAR UNDISCOUNTED FEE STATUS

I certity, in accordance with 37 CFR 1.4(d)(4), that I am one of the signatories making the entity status change.

Signature Name Registration #

/Farshad Farjami/ Farshad Farjami 41014
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