United States Patent and Trademark O
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USpto.gov

UNITED STATES DEPARTMENT OF COMMERCE

ffice

| APPLICATION NUMBER | FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1

Acknowledgement of Loss of Entitlement to Entity Status Discount
The entity status change request below filed through Private PAIR on 11/02/2021 has been accepte

CERTIFICATIONS:

151499

d.

Change of Entity Status:

X Applicant changing to regular undiscounted fee status.

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

This portion must be completed by the signatory or signatories making the entity status change in acc
with 37 CFR 1.4(d)(4).

ordance

Signature: Joseph T. Cygan/
Name: Joseph T. Cygan
[Registration Number: 50937
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UNITED STATES PATENT AND TRADEMARK OFFICE _
UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Addross: COMBM]FA%]ONER FOR PATENTS
ox
Al:xundna. Vimginia 22313-1450
WWW.BIpLO.gOV

l APPLICATION NUMBER ] FILING OR 371(C) DATE [ FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |

12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1
CONFIRMATION NO. 2064

15346 POWER OF ATTORNEY NOTICE

e Pisce Poce LA

7 Suite 700
Itasca, IL 60143

Date Mailed: 10/21/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/14/2021.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(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.

/ltaba/

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

PQ. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1
CONFIRMATION NO. 2064
171308 POA ACCEPTANCE LETTER
Lemko Corporation c/o Cygan Law Offices, P.C.
2300 Barrington Road R i
Suite 400 000000129225992

Hoffman Estates, IL 60169
Date Mailed: 10/21/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/14/2021.

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.

/ltaba/

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1
CONFIRMATION NO. 2064
15346 POWER OF ATTORNEY NOTICE
Lemko Corporation
One Pierce Place LR E
Suite 700 000000129225990

ltasca, IL 60143
Date Mailed: 10/21/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/14/2021.
* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(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.

/ltaba/

page 1 of 1
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DocuSign Envelope ID: 7896DB62-CEB0-46CB-B90E-FBE4930AE4F2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: (SEE TABLE) Confirmation No.: (SEE TABLE)
Patent No: (SEE TABLE) Group Art Unit:  N/A
Issue Date: (SEE TABLE) Customer No.: 171308

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PATENT — REVOVATION OF POWER OF ATTORNEY WITH A NEW POWER OF
ATTORNEY AND CHANGE OF CORRESPONDENCE ADDRESS

Dear Commissioner:

LEMKO CORPORATION hereby revokes all previous powers of attorney given in the

below-listed patents and in each patent file in which the present document is filed.

LEMKO CORPORATION hereby appoints Practitioner(s) associated with Customer
Number 171308 as our attorney(s) or agent(s) with respect to the patents identified below, and to

transact all business in the United States Patent and Trademark Office connected therewith.

Please recognize or change the correspondence address for the below-identified patents to

the address associated with the above-identified Customer Number.

I am the patent owner and an accompanying Statement under 37 C.F.R. 3.73(c) is filed

contemporaneously herewith for each patent identified below.

Page 1 of 4
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DocuSign Envelope ID: 7896DB62-CEB0-46CB-B90E-FBE4930AE4F2

Patent Issue App. No. | Confirmation | Assignment | Title
No. Date Recordation
Reel/Frame
No.
9515770 | 12/06/16 | 14/177119 | 1973 032187/0791 | SYSTEM, METHOD, AND DEVICE
TO CONTROL WIRELESS
COMMUNICATIONS
8744435 | 06/03/14 | 13/670262 | 3432 029254/0167 | MULTIPLE IMSI NUMBERS
9332478 | 05/03/16 | 13/648704 | 3818 029105/0936 | System, Method, and Device for Routing

Calls Using a Distributed Mobile

Architecture

9198020 | 11/24/15 | 13/334753 | 1778 027435/0137 | OAMP FOR DISTRIBUTED MOBILE
ARCHITECTURE

9191980 | 11/17/15 | 13/235021 | 2302 026921/0782 | SYSTEM AND METHOD TO
CONTROL WIRELESS
COMMUNICATIONS

8326286 | 01/04/12 | 13/113819 | 1332 026326/0626 | MULTIPLE IMSI NUMBERS

8310990 | 11/13/12 | 12/942642 | 2064 025337/0066; | SYSTEM, METHOD, AND DEVICE

035620/0609 | FOR ROUTING CALLS USING A

DISTRIBUTED MOBILE

ARCHITECTURE

Page 2 of 4
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DocuSign Envelope ID: 7896DB62-CEB0-46CB-B90E-FBE4930AE4F2

8359029 | 01/22/13 | 12/946012 | 9057 025360/0435 | SYSTEM, METHOD, AND DEVICE
FOR PROVIDING
COMMUNICATIONS USING A
DISTRIBUTED MOBILE

ARCHITECTURE

7840230 | 11/23/10 | 12/471253 | 5521 022728/0890 | COMMUNICATIONS USING A

DISTRIBUTED MOBILE

ARCHITECTURE
7979066 | 07/12/11 | 12/238269 | 1333 021588/0277 | MULTIPLE IMSI CONNECTIONS
7855988 | 12/21/10 | 12/172639 | 5341 021234/0219; | SYSTEM, METHOD, AND DEVICE

035632/0948 | FOR ROUTING CALLS USING A

DISTRIBUTED MOBILE

ARCHITECTURE

8340667 | 01/25/12 | 12/146618 | 5489 021155/0968; | SYSTEM AND METHOD TO

035621/0802 | CONTROL WIRELESS

COMMUNICATIONS

8046420 | 10/25/11 | 12/108209 | 1152 020846/0601 | SYSTEM AND METHOD TO
CONTROL WIRELESS
COMMUNICATIONS

8224322 | 07/17/12 | 11/451238 | 4852 018029/0407; | ROAMING MOBILE SUBSCRIBER

018165/0034 | REGISTRATION IN A DISTRIBUTED

MOBILE ARCHITECTURE

Page 3 of 4
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DocuSign Envelope ID: 7896DB62-CEB0-46CB-B90E-FBE4930AE4F2

7856233 | 12/21/10 | 11/393993 | 7919 017702/0684 | SYSTEM, METHOD, AND DEVICE
FOR PROVIDING
COMMUNICATIONS USING A
DISTRIBUTED MOBILE

ARCHITECTURE

Respectfully submitted,

~~~~DocuSigned by:

fs Dr. Slhaowei Pan /

= F77075C858434BF ...

Shaowei Pan
Chief Technology Officer
LEMKO CORPORATION

Page 4 of 4

Microsoft - Ex1002
Page 9 of 271



DocuSign Envelope ID: 7896DB62-CEB0-46CB-B90E-FBE4930AE4F2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: (SEE TABLE) Confirmation No.: (SEE TABLE)
Patent No: (SEE TABLE) Group Art Unit:  N/A
Issue Date: (SEE TABLE) Customer No.: 171308

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

STATEMENT UNDER 37 C.F.R. 3.73(c) FOR LEMKO CORPORATION PATENTS

Dear Commissioner:

LEMKO CORPORATION states that, for the patents identified below, it is the ASSIGNEE
of the entire right, title, and interest. Assignments from the inventor(s) of the patents identified

below are recorded in the United States Patent and Trademark Office at the reel and frame numbers

indicated:
Patent Issue App. No. | Confirmation | Assignment | Title
No. Date Recordation
Reel/Frame
No.
9515770 | 12/06/16 | 14/177119 | 1973 032187/0791 | SYSTEM, METHOD, AND DEVICE
TO CONTROL WIRELESS
COMMUNICATIONS
8744435 | 06/03/14 | 13/670262 | 3432 029254/0167 | MULTIPLE IMSI NUMBERS
Page 1 of 4
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DocuSign Envelope ID: 7896DB62-CEB0-46CB-B90E-FBE4930AE4F2

9332478 | 05/03/16 | 13/648704 | 3818 029105/0936 | System, Method, and Device for Routing

Calls Using a Distributed Mobile

Architecture

9198020 | 11/24/15 | 13/334753 | 1778 027435/0137 | OAMP FOR DISTRIBUTED MOBILE
ARCHITECTURE

9191980 | 11/17/15 | 13/235021 | 2302 026921/0782 | SYSTEM AND METHOD TO
CONTROL WIRELESS
COMMUNICATIONS

8326286 | 01/04/12 | 13/113819 | 1332 026326/0626 | MULTIPLE IMSI NUMBERS

8310990 | 11/13/12 | 12/942642 | 2064 025337/0066; | SYSTEM, METHOD, AND DEVICE

035620/0609 | FOR ROUTING CALLS USING A

DISTRIBUTED MOBILE

ARCHITECTURE

8359029 | 01/22/13 | 12/946012 | 9057 025360/0435 | SYSTEM, METHOD, AND DEVICE
FOR PROVIDING
COMMUNICATIONS USING A
DISTRIBUTED MOBILE

ARCHITECTURE

7840230 | 11/23/10 | 12/471253 | 5521 022728/0890 | COMMUNICATIONS USING A

DISTRIBUTED MOBILE

ARCHITECTURE

7979066 | 07/12/11 | 12/238269 | 1333 021588/0277 | MULTIPLE IMSI CONNECTIONS

Page 2 of 4
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DocuSign Envelope ID: 7896DB62-CEB0-46CB-B90E-FBE4930AE4F2

7855988 | 12/21/10 | 12/172639 | 5341 021234/0219; | SYSTEM, METHOD, AND DEVICE
035632/0948 | FOR ROUTING CALLS USING A
DISTRIBUTED MOBILE

ARCHITECTURE

8340667 | 01/25/12 | 12/146618 | 5489 021155/0968; | SYSTEM AND METHOD TO

035621/0802 | CONTROL WIRELESS

COMMUNICATIONS

8046420 | 10/25/11 | 12/108209 | 1152 020846/0601 | SYSTEM AND METHOD TO
CONTROL WIRELESS
COMMUNICATIONS

8224322 | 07/17/12 | 11/451238 | 4852 018029/0407; | ROAMING MOBILE SUBSCRIBER

018165/0034 | REGISTRATION IN A DISTRIBUTED

MOBILE ARCHITECTURE

7856233 | 12/21/10 | 11/393993 | 7919 017702/0684 | SYSTEM, METHOD, AND DEVICE
FOR PROVIDING
COMMUNICATIONS USING A
DISTRIBUTED MOBILE

ARCHITECTURE

Page 3 of 4
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DocuSign Envelope ID: 7896DB62-CEB0-46CB-B90E-FBE4930AE4F2

The undersigned, whose title is supplied below, is authorized to act on behalf of the

assignee.

Respectfully submitted,

~~~~~DocuSigned by:

Dr. Shaswed P /

I
/i
\\“‘“ F77975C858434BF...

Shaowei Pan
Chief Technology Officer

LEMKO CORPORATION
10/1/2021
DATE:
Page 4 of 4
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Electronic Acknowledgement Receipt

EFS ID: 44035566

Application Number: 12942642

International Application Number:

Confirmation Number: 2064

SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED

Title of Invention: MOBILE ARCHITECTURE

First Named Inventor/Applicant Name: Shaowei Pan
Customer Number: 15346
Filer: Joseph T. Cygan

Filer Authorized By:

Attorney Docket Number: 1082-0013-C1
Receipt Date: 14-0CT-2021
Filing Date: 09-NOV-2010
Time Stamp: 18:40:34
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l|tl' .Pages
Number Message Digest | Part/.zip| (ifappl.)
20869
07_8310990_12942642_LEMK
1 Transmittal Letter O_USA_POA_373_XMIT_140C no 1
T2021.pdf fed5a882047ed0f866aefcca3641bci01d614

7c3

Warnings:

Microsoft - Ex1002
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Information:

159745

2 Power of Attorne LEMKO_PATENT_POWER_OF_A| o 4
y TTORNEY_010CT2021.pdf

4e0b6120ce386558104a6183833c0c2{7be|
el611

Warnings:

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:
161997
Assignee showing of ownership per 37 LEMKO_PATENT_STATEMENT_
3 9 9 PP OF_OWNERSHIP_010CT2021. no 4
CFR 3.73
pdf 28025470761 c8deaf7ce65d00e3c6241efe)
Warnings:

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

Total Files Size (in bytes){ 342611

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.

Microsoft - Ex1002
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.: 12/942642 Confirmation No.: 2064

Patent No: 8310990 Group Art Unit:

Issue Date: 11/13/12 Customer No.:

Title: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS

USING A DISTRIBUTED MOBILE ARCHITECTURE

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

TRANSMITTAL OF POWER OF ATTORNEY AND STATEMENT OF OWNERSHIP

Dear Commissioner:

A patent power of attorney and Statement Under 37 C.F.R. § 3.73(c) is hereby submitted

for the above-identified patent.

Respectfully submitted,

/Joseph T. Cygan/

Please forward all correspondence to: Joseph T. Cygan October 14, 2021
Cygan Law Offices, P.C. Registration No. 50,937
2300 Barrington Road, Suite 400 Telephone: (847) 973-5246, (ext. 100)

Hoffman Estates, IL 60169

Page 1 of 1
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Office of the Chief Finaneial Qffteey

Document CodeWFEE
Usar :67142
Sale Accounting Datle:04/20/2020

Sale Iltem Reference Number Effective Date

12942642 04/20/2020

Document Number Fee Code Fee Code Description Amount Paid

120204JF 12239903 2552 MAINTENANCE FEE DUE AT 7.5 $1,800.00
YEARS

United States Patent and Trademark Office

Payment Method
Credit Card

Microsoft - Ex1002
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FroM:The Small Patent Law Group 3145844062 04/20/2020 11:51 #2568 P.001/002 /75

\r)/\O\f’VL ) UU\/g

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Shaowei Pan :

. Art Unit: 2412

Patent No.: 8,310,990 : '
Examiner: Bob A. Phunkulh

Issued: November 13, 2012 :

: Confirmation No. 2064

For: SYSTEM, METHOD, AND DEVICE

FOR ROUTING CALLS USING A :

DISTRIBUTED MOBILE ARCHITECTURE - :

: WRITTEN ASSERTION OF SMALL ENTITY

Fax: 1-571-273-6500

Mail Stop: MAINTENANCE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

The Applicant qualifies as a small entity according to 37 C.F.R. 1.27 and is entitled to reduced
fees. Please charge the small entity maintenance fee in the attached credit card form to maintain this

patent.
Respectfully submitted,

Date: April 20, 2020 /Philip S. Hof/
Philip S. Hof, Reg. No. 72,606
The Small Patent Law Group LLC
225 S. Meramec, Ste. 725
St. Louis, MO 63105
314-584-4098

PAGE 1/2* RCVD AT 4/20/2020 12:55:21 PM [Eastern Daylight Time] * SVR:W-PTOFAX-001/31 * DNIS: 2736500 * CSID:3145844062 * ANI:3148334367 * DURATION (mm-ss):01-34
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. ' ’ _ RECEWED
JUN. 13. 2014 7:59AM  TOLER LAW GRoup, 1p  CENTRALFAXCENTER o 910 . 9/6

JUN 13 2014
PTG/AIAN 23 (11-08)

Appraved for tisa traygh 11/30/2014, OMB 0851.0035
U.8. Patent and Trademark Offic; V.S, DEPARTMENT OF COMMERCE
o of it " by h

ot L Rt ek S LI B OO S G ber.
Patent Number
8.310.9%0
CHANGE OF | rE
CORRESPONDENCE ADDRESS 2012-11-18
Patent Application Number 15645 612
Address to: Filing Date 2010-14-09
Mail Stop Post Issue . -
Commissioner for Patents First Named laventor Shaowei Pan
P.O. Box 1450 yo Somiat
Alexandria, VA 22313-1450 B orney Do g
k Number 1082-0013-C1 )

Please change the Correspondence Address for the above-identified patent to:

The address associated with Customer Number: 16346

OR

D Firm or
Individual Name

Address

City State ap
Country

Telephone Email

This form cannot be used to change the data associated with a Customer Number, To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change” (PTO/SB/124).

This form will not affect any "fee address” provided for the above-identified patent. To change 3 "fee address” use tha "Fee
Address Indication Form" (PTO/SB/47).

Lam the:
Patentee.

D lfthe Patentee was nat the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3.73(c)
(Form PTO/AIA/86 or equivalent) is enclosed or was filed on . See 37 CFR 3.71.

Attomey or agent of record. Registration Number 38,342

Patent practitioner acting in a representative capacity whose correspondence address is the correspondence
address of record. Notice has been given to the patentee or owner, Registration Number 38,342

| address of record. Notice has tentee or
Signature M 2%

Typed or il
Printed Name 19froy G- Toler

Date & (1~ 22/7 Telephone (512327-5515

NOTE:; This form must be signed in accordanca with a7 GFR 1.33. See a7 GFR 1,4(d) 1o signalure requirements and cerincatons.
Submit multiple forms if more than one signature is required, see bajow",

*Total of 4 forms are submitted.

This collacton of i jon ls raquired by 37 CFR 1,38, The information is required % obtain or retain a benefit by the public which is to fila (and by the USETO
to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.1 ang 1,14, This collection is estimated t take 3 minutes to complete,
including gathering, preparing, and submitting the eompleted application form to the USPTO. Time will vary depending upgn the individual case. Any on
the ameunt of time you require 4% ¢omplete this form and/or suggestions for reducing this burdan, should ba aent o the Chief information Officer, U.S. Patent and
Traderark Office, U,S, Depariment of Commorse. P.O. Box 1450, Alexandria, VA 22313-1450. A0 NOT $END FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223813-1450.

{f you naed assistance in completing the form, call 1-800-FT0O-9199 and select Option 2.

PAGE S15° RCVDAT 19201 5715 AH Eastem Dalght Tne] SVREPTOFAY0218* DNS790177* CSID:512375575 DURATION 044
BEST AVAILABLE COPY
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<

JUN. 13,2014 7:58AM TOLER LAW GROUP, 1P NO.210 P 1/6

8500 Bluffstone Cove
Suite A201
AUSTIN, TEXAS 78759

Tel: (512)327-5515

Fax: (512)327.5575

RE
Toler Law Group, PC Ce JTRALC FEAI)\(/ EENTER

8500 Bluffstone Cove, Suite A201
Austin, Texas 78759 JUN 13 2014
Phone 512-327-5515

Fax 512-327-5575

FACSIMILE COVER SHEET

DATE: June 13,2014
TO: USPTO FAXNO.: [571-273-0177

FROM: Diane Jacobs

(512) 327-5515
RE: PTO/AIA/123 — Change of Correspondence Address

NO. OF PAGES (including Cover Sheet): (

MESSAGE:
Please process the attached Change of Correspondence Address for the
following files:
Application No. Patent No.

1 12/942.,642 8,310,990

2 12/163,601 8,706,105

3 12/146,618 8,340,667

7 12/946,012 8,359,009

5 13/718,054 8,688,111

CONFIDENTIALITY NOTE

The pages accompanying this facsimile ¢ i i in information from the law office of Toler Law Group, PC. and
are confidential and privileged. The information is intended to be used by the mdr'wm(;) or entity(ies) named on this
cover sheet only. If you ore not the intended recipient be aware that reading disclosing copying distribution or use of the
contents of this transmission is prohibired. Please notify us immediately if you have received this ransmission in error ut
the number listed above and return the document to us vin regular mail.

PAGE 7/15” RCVDAT 611312014 8:57:26 AM [Eastem Daylight Time]* SVR:W-PTOFAX-002/18 * DNIS:2730177 * CSID:6123275575" DURATION (mm-s).04-24

BEST AVAILABLE COPY
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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.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.l\SPlO.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/942,642 11/13/2012 8310990 1082-0013-C1 2064
60533 7590 10/24/2012
TOLER LAW GROUP
TOLER LAW GROUP
8500 BLUFFSTONE COVE
SUITE A201

AUSTIN, TX 78759
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 O 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(Ss) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Shaowei Pan, Kildeer, IL;

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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! , PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents

P.0. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

NSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requircdb Blocks 1 through 5 should be completed where
1p§§roprmte, All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
ndicated unless corrected below or directed otherwisc in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
naintenance fee notifications,
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailin‘g can only be used for domestic mailings of the
Fee(s) Transmittal, This certificate cannot be used for any other accompanying
Eaper§, Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

60533 7590 07/16/2012

TOLER LAW GROUP Certificate of Mailing or Transmission
1 hereby certify that this Fee(s) Transmittal is being deposited with the United
TOLER LAW GROUP States Postal S)I:rvice with sus' icient postage for ﬁr%t clapss mail in an envelope
8500 BLUFEFSTONE COVE addressed to the Mail Stog ISSUE FEE address above, or being facsimile
SUITE A201 transmitted to the USPTO (571) 273-2885, on the date indicated below,
AUSTH\I, X 78759 (Depositor's name)
(Signature)
(Date)
APPLICATION NO. [ FILING DATE L . FIRST NAMED INVENTOR ETTORNEY DOCKETNO, | CONFIRMATION NO. ]
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
[ITLE OF INVENTION: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE ARCHITECTURE
APPLN, TYPE SMALLENTITY | ISSUBFEEDUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEEJ TOTALFEE)DUE [  DATEDUE —I
nonprovisional YES $870 $300 $0 $1170 10/10/2012
i
EXAMINER | arTumr | crasssuscrass | 1
|
PHUNKULH, BOB A 2477 370-401000
l:.F%hTBg&())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent f‘ront page, list 1 Toler Law Group, PC
' (1) the names of up to 3 registered patent attorneys
E] Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
ddress form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
] "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required, listed, no name will be printed. :

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 has been filed for
recordation as set forth in 37 CF]% 3,11, Completion of this form is NOT a substitute for filing an assignment,

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

Lemko Corporation Itasca, Illinois

’lease check the appropriate assignee category or categories (will not be printed on the patent) : O ndividual & Corporation or other private group entity U] Government

ta. The following fee(s) are submitted: 4b, Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed. :
Publication Fee (No small entity discount permitted) ] Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - # of Copies [ The Director is hereby authorized to charge th ired fee(s), any deficiency, or credit any
P overpayment, to Depgsi t Account Numbegr M Eenclose an extra copy of this form),

5. Change in Entity Status (from status indicated above)
Ol Applicant claims SMALL ENTITY status, See 37 CFR 1.27. X, Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
nterest as shown by the records of the United States Patent and Trademark Office,

///2«?% pae LO-[7-20]d

Jeffrey G, Toler’ Registration No. 38,342

Authorized Signature

Typed or printed name

This collection of information 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&

in application, Confidentiality is governed by 35.U.8.C, 122 and 37 CFR 1.14, This collection is estimated to take 12 minutes to complete, including gathering, preparing, an

submitting the completed application form t0 the USPTO, Time will vary depending upon the individual case. Any comments on the amount of time you require to com%lete

‘his form and/or suggestions for reducing this burden, should be sent to the Chief In?urmation 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. |

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013, OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

12942642

Filing Date:

09-Nov-2010

Title of Invention:

SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED
MOBILE ARCHITECTURE

First Named Inventor/Applicant Name:

Shaowei Pan

Filer:

Jeffrey G. Toler/Katherine Meals

Attorney Docket Number:

1082-0013-C1

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sulloj-;l's(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 1770 1770
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount Suﬁ;l’;(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2070
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Electronic Acknowledgement Receipt

EFS ID: 13954785
Application Number: 12942642
International Application Number:
Confirmation Number: 2064

Title of Invention:

SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED

MOBILE ARCHITECTURE

First Named Inventor/Applicant Name:

Shaowei Pan

Customer Number:

60533

Filer:

Jeffrey G. Toler/Katherine Meals

Filer Authorized By:

Jeffrey G. Toler

Attorney Docket Number: 1082-0013-C1
Receipt Date: 10-0CT-2012
Filing Date: 09-NOV-2010

Time Stamp: 17:04:25

Application Type:

Utility under 35 USC 111(@a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2070

RAM confirmation Number 4454

Deposit Account 502469

Authorized User

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

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Microsoft - Ex1002
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File Listing:

Document .. . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
271925
1 Issue Fee Payment (PTO-85B) 1082-0013-C1_lssue_Fee.pdf no 1
29c50b56fafd83fa7be3980echff8b796eade
0c0
Warnings:
Information:
32295
2 Fee Worksheet (SB06) fee-info.pdf no 2
7594cc601036713a58abbdf16491305bec
Warnings:
Information:
Total Files Size (in bytes):i 304220

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.

Microsoft - Ex1002
Page 26 of 271



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.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
60533 7590 07/10/2012
TOLER LAW GROUP PHUNKULH, BOB A
TOLER LAW GROUP
8500 BLUFFSTONE COVE | ART UNIT PAPERNUMBER |
SUITE A201 2477
AUSTIN, TX 78759
DATE MAILED: 07/10/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
TITLE OF INVENTION: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE ARCHITECTURE
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $300 $0 $1170 10/10/2012

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:
L. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

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

iné)icated 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.

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

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

60533 7590 07/10/2012
TOLER LAW GROUP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
TOLER LAW GROUP States Postal Service with sufficient postage for first class mail in an envelogie
8500 BLUFFSTONE COVE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE A201
AUSTIN, X 78759 (Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
TITLE OF INVENTION: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE ARCHITECTURE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $300 $0 $1170 10/10/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHUNKULH, BOB A 2477 370-401000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). ] 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ) . 2
(2) the name of a single firm (having as a member a
[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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 has been filed for
recordation as set forth in 37 CFR 3.11. 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) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 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 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 SI:jggestions for reducing this burden, should be sent toa{hye 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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.uspto.gov

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
60533 7590 07/1012012 | EXAMINER |
TOLER LAW GROUP PHUNKULH, BOB A
TOLER LAW GROUP
8500 BLUFFSTONE COVE | ART UNIT PAPER NUMBER |
SUITE A201 2477

AUSTIN, TX 78759
DATE MAILED: 07/10/2012

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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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. 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. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public 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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Application No. Applicant(s)

; . 12/942,642 PAN, SHAOWEI
Notice of Allowablllty Examiner Art Unit
BOB PHUNKULH 2477

-- 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. [X] This communication is responsive to 7/06/2012.

2. [] 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. X The allowed claim(s) isfare 1-25.
4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[J Some* c¢)[JNone 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. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ 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).

7. [J 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. [] Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date 7/06/2012
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [J] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ other .
/BOB A PHUNKULH/
Primary Examiner, Art Unit 2477
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120709
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Doc code: IDS PTO/SB/08a (07-09)
FTIA : f p Approved for use through 07/31/2012. OMB 0651-0031
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2977414
3 Non Patent Literature Reference_1.pdf no 11
22aldc3e0f63a33f7b68d 1b59c6548235d91
eal
Warnings:
Information:
428307
4 Non Patent Literature Reference_2.pdf no 2
3ffda93aa0135205¢2858f49be00b62fbfac4|
21
Warnings:
Information:
2718486
5 Non Patent Literature Reference_3.pdf no 8
9b1350b61ccd6404d3f385162105bbbdad
d25eb4
Warnings:
Information:
1594843
6 Non Patent Literature Reference_4.pdf no 10
1d4817525fd0e5b3dd44833b15f4e712d3:
4186d
Warnings:
Information:
6579866
7 Non Patent Literature Reference_5.pdf no 23
d57b68eaded3c461dba486c4eba234e9fc4|
Warnings:
Information:
937620
8 Non Patent Literature Reference_6.pdf no 4
121c3dd7678455f8f190e1f084a151dd867¢
a5cc
Warnings:
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Information:
2293115
9 Non Patent Literature Reference_7.pdf no 7
7b20775013b90062f236cf277b1 ccacObcaal
Warnings:
Information:
1842419
10 Non Patent Literature Reference_8.pdf no 8
05b974dce2a8fbf15d99290d72ea163f19b
dofee
Warnings:
Information:
2108037
11 Non Patent Literature Reference_9.pdf no 8
4e9a5cct40ca2b13bed351439fe804020dc|
Warnings:
Information:
1292754
12 Non Patent Literature Reference_10.pdf no 6
e48b74fa78278bb046e20d5733499446b0:
07bc9
Warnings:
Information:
2210540
13 Non Patent Literature Reference_11.pdf no 8
491b3225c41f1a8eeb16de495ae5484d9a8|
a/ead
Warnings:
Information:
2933807
14 Non Patent Literature Reference_12.pdf no 10
5121552dbbf30596924922de0af3168d69¢]
eBaba
Warnings:
Information:
2364561
15 Non Patent Literature Reference_13.pdf no 7
2ddf5da0394b92c30216a2489%e2a524a5d8|
c9b64
Warnings:
Information:
10188733
16 Non Patent Literature Reference_14.pdf no 43
24c05a07ebda69341f5ce286831999cd267|
Warnings:
Information:
338078
17 Non Patent Literature Reference_15.pdf no 2
60e667314a1b64ee8765e69a302604beb1
dc2401
Warnings:
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Information:

4770684
18 Non Patent Literature Reference_16.pdf no 26
863d6d56f09254b35f63387fdb55d 1baabf7]
Warnings:
Information:
30757
19 Fee Worksheet (SB06) fee-info.pdf no 2
70e065cccla3ed]6ee85fab55¢53bbde708)
Warnings:
Information:
Total Files Size (in bytes){ 46666807

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 applicationas 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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
60533 7590 04/09/2012
TOLER LAW GROUP PHUNKULH, BOB A
TOLER LAW GROUP
8500 BLUFFSTONE COVE | ART UNIT PAPERNUMBER |
SUITE A201 2477
AUSTIN, TX 78759
DATE MAILED: 04/09/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
TITLE OF INVENTION: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE ARCHITECTURE
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $300 $0 $1170 07/09/2012

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:
L. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

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

iné)icated 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.

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

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

60533 7590 04/09/2012
TOLER LAW GROUP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
TOLER LAW GROUP States Postal Service with sufficient postage for first class mail in an envelogie
8500 BLUFFSTONE COVE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE A201
AUSTIN, X 78759 (Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
TITLE OF INVENTION: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE ARCHITECTURE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $300 $0 $1170 07/09/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHUNKULH, BOB A 2477 370-401000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). ] 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ) . 2
(2) the name of a single firm (having as a member a
[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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 has been filed for
recordation as set forth in 37 CFR 3.11. 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) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 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 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 SI:jggestions for reducing this burden, should be sent toa{hye 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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.uspto.gov

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
60533 7590 04/09/2012 | EXAMINER |
TOLER LAW GROUP PHUNKULH, BOB A
TOLER LAW GROUP
8500 BLUFFSTONE COVE | ART UNIT PAPER NUMBER |
SUITE A201 2477

AUSTIN, TX 78759
DATE MAILED: 04/09/2012

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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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. 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. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public 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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Application No. Applicant(s)

] B 12/942,642 PAN, SHAOWEI
Notice of Allowability Examiner Art Unit
BOB PHUNKULH 2477

-- 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. X This communication is responsive to 3/30/2012.

2. [] 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. X The allowed claim(s) is/are 1-25.
4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
ay[d Al b)[Jsome* c)[JNone ofthe:
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. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date ___.
(b) [ 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).

7. [J 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. [] Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment
Paper No./Mail Date 3/30/2012
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [] Other .
/BOB A PHUNKULH/
Primary Examiner, Art Unit 2477
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120403
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

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

INFORMATION DISCLOSURE

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

Application Number 12942642
Filing Date 2010-11-09
First Named Inventor ISHAOWEI PAN

Art Unit | 2477
Examiner Name | PHUNKULH, Bob A.

Attorney Docket Number J1082—0013-C1

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document :
Figures Appear

1 5623495 1997-04-22 ENG ET AL.

2 6122499 2000-09-19 MAGNUSSON

3 6141564 2000-10-31 BRUNER ET AL.

4 6421325 B1 2002-07-16 KIKINIS

5 6678155 B1 2004-01-13 BRESNIKER

6 6704409 B1 2004-03-09 DILIP ET AL.

7 6763226 B1 2004-07-13 MCZEAL JR.

8 6859652 B2 2005-02-22 KARABINIS ET AL.

EFS Web 2.1.17

|

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /BAP/
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INFORMATION DISCLOSURE

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

Application Number 12942642

Filing Date 2010-11-09
First Named Inventor | SHAOWEI PAN

Art Unit ‘ 2477
Examiner Name | PHUNKULH, Bob A.

Attorney Docket Number f1082-0013-c1

9 4284848

1981-08-18 FROST

10 5590175

1996-12-31 GALLANT ET AL,

11 6816706 B1 2004-11-09 HOHNSTEIN ET AL,
12 6871072 B1 2005-03-22 MECHE
13 7136651 B2 2006-11-14 KALAVADE

14 5734979

1998-03-31 LU ET AL.

15 7760695 B2

2010-07-20 GOPALAKRISHNAN ET AL.

16 6131038

2000-10-10 SEKINE ET AL.

17 6958983 B2 2005-10-25 MUSIKKA ET AL.
18 6917813 B2 2005-07-12 ELIZONDO
19 7050414 B2 2006-05-23 LIN

|

EFS Web 2.1.17

i
|
i

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /BAF’/‘%

{
1

|
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INFORMATION DISCLOSURE

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

Application Number 12942642

Filing Date

2010-11-09

First Named Inventor | SHAOWEI PAN

Art Unit

|2477

Examiner Name

| PHUNKULH, Bob A.

Attorney Docket Number |1082-0013-c1

20 7120435 B2 2006-10-10 USHER ET AL.

21 7313399 B2 2007-12-25 RHEE ET AL.

22 7324478 B2 2008-01-29 PARK ET AL.

23 7787879 B1 2010-08-31 PHILIPS ET AL.
24 7349412 B1 2008-03-25 JONES ET AL.

25 7328268 B1 2008-02-05 FOLTAKET AL.
26 5933784 1999-08-03 GALLAGHER ET AL.
27 5991639 1999-11-23 RAUTIOLA ET AL.
28 6160804 2002-12-12 AHMED ET AL.
29 6542497 B1 2003-04-01 CURRY ET AL.

30 6697355 B1 2004-02-04 LiM

EFS Web 2.1.17

ALL BEFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /BAP/

Microsoft - Ex1002
Page 55 of 271



INFORMATION DISCLOSURE

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

Application Number 12942642

Filing Date 2010-11-09
First Named Inventor | SHAOWEI PAN

Art Unit | 2477
Examiner Name | PHUNKULH, Bob A.

Attorney Docket Number l1082-oo13-c1

31 7385947 B2 2008-06-10 WU ET AL.

32 7406069 B2 2008-07-29 YASHAR ET AL.
33 7003286 B2 20086-02-21 BROWN ET AL.
34 6831903 B2 2004-12-14 KANG

35 6839356 B2 2005-01-04 BARANY ET AL.
36 6879582 B1 2005-04-12 DHARA ET AL,

37 7133670 2006-11-07 MOLL ET AL.

38 7552670 2008-06-30 GOLDMAN ET AL.
39 7054307 B2 2006-05-30 PAPADIMITRIOU ET AL.
40 7738488 B2 2010-06-15 MARISCO ET AL.
41 6731932 B1 2004-05-04 RUNE ET AL.

EFS Web 2.1.17

ALL BEFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /BAP/;
|
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INFORMATION DISCLOSURE

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

Application Number 12942642

Filing Date

2010-11-09

First Named Inventor | SHAOWEI PAN

Art Unit

[2477

Examiner Name

| PHUNKULH, Bob A.

Attorney Docket Number f 1082-0013-C1

42 6411825 B1 2002-06-25 CSAPO ET AL.

43 7424313 B2 2008-09-09 HAM ET AL,
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SATELLITE CELLULAR TELEPHONE AND DATA COMMUNICATION SYSTEM

Background of the Invention

The present invention pertains to giobal mobiie
communications and more particularly to a satellite
cellular telephone and data communication system.

Present geostationary satsllite communication
systems allow point-to-point communication. That
is, the satellite functions as a relay station or a
"bent pipe". The satellite simply receives informa-
tion from one point on earth and transmits it to
another fixed point on earth.

One such point-to-point satellite communication
system is shown in U.S. Patent 4,720,873. This
system shows point-to-point communications
through a satellite for neiwork programming and
advertising purposes.

Some basic multiplexing functions may be sup-
plied within the satellites of a satellite communica-
tion system. One such system is shown in U.S.
Patent 4,480,328. This patent teaches a satellite
communication system in which the satellite is a
relay station for TDMA multiplexed data.

The above-mentioned systems and other sys-
tems teach the use of a single satellite for commu-
nications from one point to anocther. These satellite
systems show no selectivity or switching of data
among a plurality of users.

Accordingly, it is an object of the present in-
vention to provide a global low-earth orbiting mul-
tiple satellite cellular communication system which
interfaces directly among a number of cellular tele-
phone and data transmission equipped users and
also interfaces these users to the public switched
telephone network (PSTN).

Summary of the Invention

In accomplishing the object of the present in-
vention, a novel satellite celiular telephone and data
communication system is shown.

A satellite cellular telephone communication
system establishes communication among a plurai-
ity of users. This communication system includes
satellite switches positioned in low-earth orbit.
Wireless communication links couple the users to
the satellite switches. The saiellite switches estab-
lish a communication link between selected ones of
the users.

Each user's present location is determined and
the system is periodically updated. Then the sat-
ellites relay these locations to the proper ground-
based data base for storage. When a mobile user
places a call, the satellite which is in his spatial
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vicinity handles the call. When a mobile user is
called, the satellite switches route the call through
the appropriate satsllites to the called user's cur-
rent location. Other user-unique data may also be
stored at these same data base storage sites.

Brief Description o_f th_e Drawings

FIG. 1 is a layout diagram depicting the
satellite switching system configuration of the
present invention. -

FIG. 2 is a block diagram depicting the inter-
connection of the satellite switching units with its
association mobile users and interconnection io the
public switched telephone network.

FIG. 3 is a projection of the areas served by
a plane of cellular satellite switches about the
earth.

FIG. 4 is a block diagram of a data base
arrangement for a satellite cellular communication
system.

Description of the Preferred Embodiment

Referring to FIG. 1, a satellite configuration for
the satellite cellular telephone communication sys-
tem is shown. In this configuration, a number of
satellites are shown in low-earth orbit. A number of
satellites are placed in each orbiting plane. There
are several orbiting planes (3 through 8) as shown
which are highly inclined in nature and provide
switching coverage for the entire earth.

This satellite cellular sfructure is somewhat
anaiogous to the present day cellular mobile tele-
phone system. in that system, cellular sites are
fixed and users are mobile. As a user travels from
one cell site to another, his telephone call is hand-
ed off from one cellular switching unit to ancther.

In the present invention, users are relatively
fixed at any given time while the satellites, which
are the cells, are in continuous movement. With a
hand-held or mobile mounted cellular telephone,
connection to one of the satellite switches shown in
FIG. 1 is made directly from the hand-held mobile
mounted or remotely fixed telephone to one of the
nearest satellite switches. Each satellite is moving
about the earth. As the satellite which originally
acted as the swiiching unit for a particular user
leaves a cell of that switch, the user's call is
"handed off" to the appropriate adjacent cell. Adja-
cent cells may be cells within one satellite or cells
of other satellites located either in a particular
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orbiting plane or an adjacent orbiting plane. Users
may "roam", but this roaming distance is relatively
small compared to the iraveling distance of the
satellite switches.

Similar to the cellular mobile telephone system,
the satellite celiular communication system pro-
vides specitral efficiency. This means that the same
frequency may be simultaneously used by different
satellite switches. Spectral efficiency is provided by
the spatial diversity between the satellite switches
and users.

The users may be located anywhere on a land
mass, on the water or in the air at an altitude less
than that of the low-earth orbiting satellites. For
example, a person on one land mass could call a
person on another land mass, a person on a boat
or a person in an aircraft.

Low power hand-held mobile mounted or fixed
radio telephones may be used in this system. The
power requirement is less than 10 watts with
present technology.

In this system, each satellite shown is a switch-
ing unit. Current satellite communication systems
act primarily as a relay station or "bent pipe". That
is, they provide fixed point-to-point communica-
tions. in the present invention, a switching function
is provided within each of the orbiting satellitss.

As previously mentioned, sach of the orbiting
planes of satellites is highly inclined in the pre-
ferred embodiment of the invention. Orbiting sat-
ellite planes with lower inclination are also work-
able. However, the lower inciination requires more
satellite switching units and/or higher orbiting al-
titudes to achieve whole earth coverage than does
the highly inclined orbiting satellite configuration.

In a preferred embodiment, highly inclined orbit
configuration, it was found that satisfactory earth
coverage could bs accomplished with forty-eight
(48) low earth orbiting satellites. These satellites
could be arranged in six (6) highly inclined orbiting
planes, eight (8) satellites per plane. Other configu-
rations could be used. Other lower inclined orbiting
arrangements would require substantially more sat-
ellites in order to achieve the same coverage of the
earth as highly inclined configuration.

Each sateilite contains a satellite switching unit,
suitable antennas 11 (helical antennas for up/down
links and lenses for cross links, for exampie) and
an unfolding array of solar cells 12 along with
storage batteries (not shown) connected to the so-
lar cells to provide power for the switching unit.
The satellite buses or vehicles themselves are low-
earth orbiting satellites such_as those commercially
available. The satellites are put into orbit by a
launching vehicle. When in orbit, the solar cell
array is opened and the switching unit thereby
activated. The satellites are then individually
brought on line via standard telemetry, tracking and
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control (TT&C) channels to form the network.

As shown in FIG. 1, a user A with a hand-held
telephone goes off-hook. This request for a channs|
is received by a particular satellite 1, as shown in
FIG. 1. A frequency channel is assigned to the user
and the caller’'s desired number is then routed
through the system. Each satellite is a distributed
local processor and determines how switching of
the call is to occur. Satellite 1 switches the call to
the appropriate cell contained either within its own
cell complement or to the appropriate satellite cell
compiement. The path is determined by each sat-
ellite switching unit untif the call is received by
satellite 2. Satellite 2 then routes this call to the
particular hand-held user B shown in FIG. 1.

Although two hand-held users are shown, the
users may be on the water, in a moving vehicle,
airborne or part of a PSTN where the link is
through a gateway. Each satellite is a local proces-
sor. The system determines to which appropriate
satellite or cell the call is to be switched. Each
satellite determines an optimal path from itself to
the next appropriate satellite. These determinations
may be made based upon the office code portion
of the telephone number of the called user.

Each sateilite typically may project four (4) or
more lobes onto the earth and contain four (4) or
more corresponding cells for switching. These
lobes of coverage are achieved via antennas
(helical typically) with fixed beam widths appro-
priate to the number of lobes. Overlapping cells will
be differentiaied using present cellular techniques.
These areas or lobes are shown in FIG. 3 for one
particular plane of satellites about the earth. This
figure depicts a high inclined orbiting satellite cel-
lular switches. Each satellite determines the op-
timal path from it to the next satellite through which
to route a particular call or data transmission.
These satellite switches operate on data packets
and therefore may transmit digital voice or data.
Downlink and uplink data/digital voice is received
on an FDM basis demodulated and then packetized
for satellite-to-satellite communication.

FIG. 2 depicts the interconnection of a portion
of one plane of sateliites. In addition, the connec-
tion of the satellite to the satellite’s corresponding
mobile users and io the public switched telephone
network is shown. Three satellites are shown. Sat-
ellite 40, Satellite 50 and Satellite 60. Satellite 40 is
connected to Satellite 50 by link i. Satellite 50 is
connected to Satellite 60 by link i + 1. Satellite 60 is
connected to the next sequential satellite of the
plane (not shown) via link i+2. Satellite 40 is
connected to the next preceding satellite (not
shown) via fink i-1. Each plane of satellites forms a
ring of connected satellites around the earth.

As previously mentioned, the drawing of FIG. 2
shows one plane of the satellites. In addition, sach
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satellite is connected to one or more saiellites in
other orbiting planes. That is, each satellite is con-
nected to a previous and next satellite in its or-
biting plane and to one or more satellites in other
orbiting planes.

The intersatellite links link i-1, link i, etc. may
be implemented via data transmission on a micro-
wave beam or via a laser beam. Existing technol-
ogies currently provide for such data transmission.

Connection between the satellites and its mo-
bile users is achieved by beams j-1, and j+1, for
example. These beams correspond to the lobes
shown in FIG. 3 and to the switching cells men-
tioned above. These beams are achieved via the
satellite up/down link antennas which provide com-
munication to users via the users omnidirectional
antenna. The limit on the number of users that a
particular satellite may handle at cne time depends
on bandwidth allocated plus power available on the
satellits. Typically this number may be 50,000 us-
ers per satellite.

Satellite 40 is shown connected to a trunk site
or gateway 10 via beam j-1. Any satellite, such as
Satellite 40, is capable of transmitiing and receiving
data from a gateway, such as gateway 10. This
gateway link can be accomplished using the pac-
ketized data similar to the satellite-to-satellite links.

Gateway 10 includes units which interconnect
to the public swiiched telephone network (PSTN)
20. All public switched telephone network users 30
are connected to the public switched telephone
network 20. As a result of the sateilite 40 being
connected through gateway 10 to PSTN 20, a
mobile user of the satellite cellular system which is
connected directly via a beam fo a satellite may
fransmit voice or data via the satellite structure
(satellife-to-satellite via corresponding links),
through gateway 10, through the public switched
telephone network 20 to selected users of the
PSTN 30 or vice versa.

Each satellite provides several data transmis-
sion beams. These data transmission beams pro-
ject the lobes of coverage shown in FIG. 3 which
depicts four beams. Each satellite projects four
such lobes. As shown in FIG. 2, a satellite may use
one or more of its beams {0 provide interface to a
gateway. At least one beam is required for estab-
lishing a link between each gateway and the sai-
ellite. Typically a satellite links to only one gate-
way. One gateway provides sufficient frunking to
interconnect a number of mobile users to the pub-
lic switched telephone network 20.

Each satellite performs internal switching
among its four beams or cells. This is analogous to
intraoffice switching for conventional telecommuni-
cation systems.

The up/down linking arrangement between the
satellites and its mobile users or gateways via the
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beams may transmit and receive data in the range
of approximately 2.1 to 3.9 GHz, for example. The
present technology and band availability makes
this a preferred data transmission range. However,
the scope of the present invention is not limited to
data transmission exclusively within this range.

As previously mentioned, the data (digital voice
or data) is transmitted in packet form. As a resuit,
high-speed data transmission as well as voice data
{ransmission may be accomplished via the satsllite
system. Data transmission rates, given the present
available bandwidths, are a least 1200 baud. How-
ever, with extended bandwidth, substantially higher
data rates can be achieved by this system.

FIG. 4 depicts one satellite switching unit 100
directly connected to mobile users 120 via beam
102. Satellite 100 is connected to data base com-
puter 110 via beam 104. Satellite 100 is also con-
nected to data base computer 130 via beam 1086.
This connaction may be direct via a beam 106 as
shown in FIG. 4 or indirect through other satellites
to data base computer 130.

A mobile user might "roam" or travel in a
home area. The home area may be a city, such as
New York, Los Angeles, etc. The data base com-
puter 110 contains all the information relative to
each of its mobile users. As long as a particular
mobile user is operating within his home area, all
the available information concerning that user is
available at the local home area data base com-
puter.

if, for example, a home area user in Los
Angeles travels to New York City and attempts to
use his satellite cellular telephone for communica-
tion, the data base computer in the user's new
area, New York City, is not aware of the existence
of that user. If data base computer 110 is the
mobile user's home area, Los Angeles, data base
computer 110 has all the information for this par-
ticular mobile user. As a result, the mobile user
would not be aliowed to place calls because he
was not recognized by his home area's data base
computer.

In order to overcome this problem, each mobile
user is periodically interrogated by the system as
to its location so when he goes off-hook, his call for
service can be recognized and routed. However,
since the data base of a particular user is stored in
his home area data base computer via the satellite
system, the satellite system first interrogates the
home area to determine that he is no longer there
and to obtain the user's switching information.
When that determination is made, the new home
area's data base computer can be updated to in-
clude this "roaming" user. As a resufit, this user is
then allowed to originate and receive calls in his
new area. Because the satsllite system interrogates
the user's home data base computer to determine
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his location, the user can be found throughout the
entire satellite system. Thus, the system provides
the capability for finding "roaming” users and es-
tablishing communications with them.

To facilitate tracking of each mobile user, each
mobile telephone provides a control signal which is
periodically monitored so that when a subscriber
originates a call, the nearest satellite can track him
and through the satellite network interrogate his
home data base computer to determine his per-
tinent customer information. The mobile telephone
may automatically indicate to the satellite network a
new location for updating the data base computer.
This control signal allows the incoming calls of
"roaming” users to be validated via satellite-to-
satellite linking to the home area's data base com-
puter.

Each satellite in the satellite cellular commu-
nication system is self-navigating. That is, it uses
the Global Positioning Satellite system (GPS) or
time and ephemeris data from which to compute its
location information. In addition, from the fixed lo-
cation of the Global Positioning Satellite system or
other vehicle, each satellite can determine its posi-
tion and alter its course accordingly to stay within
its proper orbit while providing switching services.

Each satellite may switch a call intrasatellite
(within the particular switching unit or cell) or may
connect the call via a microwave or laser links (link
i, i+1, sic.) to another satellite within its plane or
out of plane (adjacent). Each satellite may distin-
gquish a particular telephone number and determine
whether that number is within its own calling area
or the area of another satellite. If it is within the
area of another satellite, the call is cross-linked to
the next appropriate satellite or cell which makes
the same determination until the satellite serving
that telephone number is reached. That satellite
down-links to the particular mobile user sought to
be called. Due to this structure, the satellite net-
work provides a distributed nodal switching capabil-
ity. Each satellite is a local switch for a particular
area, but the area is constantly changing. There-
fore, calls are handed-off as satellites move out of
the range of a particular telephone user.

Various multiplexing techniques (i.e. FDMA,
TDM CDMA, etc.) may be used to enhance the
transmission capability between various satellites
on the links as shown in FIG. 2.

Since the swifching units of this system are
orbiting the earth and relatively secure from tam-
pering, this system provides the capability to sup-
port secure voice and data transmission via data
encryption and decryption techniques commoniy
known in the art. Since the switching units enjoy
the security of being hundreds of miles above the
earth, the system also lends itself to military com-
munication applications.
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Although the current preferred embodiment of
the invention has been iilustrated, and that form
described in detail, it will be readily apparent to
those skilled in the art that various modifications
may be made thersin without departing from the
spirit of the invention or from the scope of the
appended claims.

Claims

1. A satellite cellular communication system for
establishing communication among a plurality of
users comprising:
satellite switching means (1,2, etc.) positioned in
low- earth orbit; and
link means (i) for coupling said users to said sat-
ellite switching means whereby a communication
link is established between selected ones of said
users via said satellite switching means.

2. A satellite cellular communication system as
claimed in claim 1, said satellite switching means
including:

a plurality of satellite switching unit means (40-60
etc.) positioned surrounding the earth in low-earth
orbit; and

second link means (j) for permitting multi-direc-
tional communication between one satellite switch-
ing unit means and any adjacent satellite switching
unit means.

3. A satellite cellular communication system as
claimed in claim 2, said second link means includ-
ing microwave communication means.

4, A satellite cellular communication system as
claimed in claim 2, said second link means includ-
ing laser communication means.

5. A satellite cellular communication system as
claimed in claim 2, said satellite switching unit
means including:
antenna means (11) coupled to said pluralily of
users for establishing communication between said
users and satellite switching unit means;
solar cell means (12) for providing power for said
satellite switching unit means; and
storage battery means connected to said solar csll
means for storing said power.

8. A satellite cellular communication system as
claimed in claim 1, said sateliite switching means
including a plurality of cell means coupled to one
another, one said cell means operating to hand-off
said established communication link between users
to another one of said cell means.

7. A satellite cellular communication system as
claimed in claim 1, wherein each of said users is
connected to said link means by cellular telephone
means (A,B).

8. A satellite cellular communication system for
establishing communication among a plurality of
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users comprising:

satellite switching means (1,2, etc.) positioned in
low-earth orbit;

link means (j) for directly coupling certain ones of
said users to said satellite swiiching means; and
public switched telephone network means (10,20)
coupled to said satellite switching means via said
link means, other ones of said users being con-
nected to said public switched telephone network
means, said public swiiched telephone network
means operating to selectively connect users of
said public switched telephone network means with
users directly coupled to said satellite switching
means via said link means.

g. A satellite cellular communication system as
claimed in claim 8, wherein there is further in-
cluded means for connecting (10) said link means
to said public switched telephone network means,
said means for connecting providing gateway fa-
cility services between said satellite switching
means and said public switched telephone network
means.

10. A satellite cellular communication system
for establishing communication among a plurality of
users comprising:
satellite switching means (1,2, etc.) positioned in
low-earth orbit;
link means (j) for coupling said users to said sat-
ellite switching means whereby a communication
link is established between selected ones of said
users via said satellite switching means; and
data base means (110-130) coupled to said satellite
switching means via said link means, said data
base means for storing and transmitting switching
information describing each of said plurality of us-
ers.

11. A satellite cellular communication system
for establishing communication among a plurality of
users comprising:
satellite switching means (1.2, etc.) positioned in
low earth orbit; .
link means (j) for coupling said users to said sat-
ellite switching means whereby a communication
link is established between selected ones of said
users via said satellite switching means;
celiular telephone means (A,B) having a control
signal for connecting each of said users to said
satellite switching means via said link means;
data base means (110-130) coupled fo said satellite
switching means via said link means, said data
base means for storing and fransmitting switching
information describing each of said plurality of us-
ers; and said satellite swiiching means operating in
response to said control signal of each of said
user’s cellular telephone means to update said data
base means with a present location of each user.

12. A satellite cellular communication system
for establishing communication among a plurality of
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users comprising:

satellite switching means (1,2, etc.) positioned in
orbit about the earth; and

link means (j) for coupling said users to said sat-
ellite switching means whereby a communication
link is established between selected ones of said
users via said satellite switching means.
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(57) Abstract: A wireless device includes a single SIM, plus an application module adapted to enable the device to operate as
though it included two or more different SIMs. The module, referred to as a ‘proprietary applications module” (PAM) is connected to,
& or built into, a -wireless device (WD). The PAM is capable of switching all incoming traffic by associating the WD to one specific
& subscriber identity sub-module, referred to as "Local SIM" (LS). It can also switch or re-route all outgoing traffic by associating the

same WD with a different subscriber identity sub-module, typically a "Roaming SIM" (RS). The "Local SIM" comprises an IMSI
associated with a first network operator based in a first country; the "Roaming SIM" comprises an IMSI associated with a second
network operator in a second country. In a preferred embodiment, the PAM, RS and LS are built-into a single SIM for use in a WD;
alternatively the PAM is built-into a WD and the RS and LS are built-into the single SIM.
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METHOD OF AND APPARATUS FOR INTERFACING AND CONNECTING A WIRELESS DEVICE AND A
WIRELESS NETWORK USING A SUBSCRIBER IDENTITY MODULE HAVING PLURAL IMSI
ASSOCIATED WITH DIFFERENT NETWORK OPERATORS

FIELD OF THE I_NVENTION

This invention relates fo a method and apparatus for interfacing and connecting a wireless
device and a wireless network using a subsctiber identity module (SIM). It enables in-

coming and out-going SMS, voice and data calls to be routed cost effectively and flexibly.

BACKGROUND OF THE INVENTION

Witeless devices can now handle voice and/or data, allowing simplex and/ot duplex voice
calls, video calls, text messaging, and internet browsing. Some wireless communication
devices can now handle voice-ovet-internet-protocol (VoIP) calls, and others are able to
. handle multimedia (voice, video, graphics) calls through witeless networks and/or through

witeless networks connected to the internet or media setvets.

Different types of calls, initiated by witeless devices, can be restricted for some or most of
their outgoing traffic; for example voice and data calls, as well as internet web browsing,
can be restricted to those call tariffs made available by the wireless network(s) that is
subscribed to. Those wireless networks could be operated by traditional wireless network
opetators or so called virtual network operators. The restrictions can even limit which web
setvers the user is actually allowed to access. In most ot all cases the restrictions will limit
the users in their home country to only one wireless network, ie. the home wireless

network to which the user is subscribed to.

Users of wireless devices subscribed to a specific witeless networlk in their home country,
may however wish to have a choice of call set-up route(s), and also have the choice of
viewing any web server ot web-page that they desite, and to initiate theit outgoing calls at
the tariff of their choice and through any of the wireless network(s) available in theit home

country as well as when roaming abtoad. This would give each wireless device user the
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freedom to choose the cheapest option for each call set-up route for any outgoing traffic,

such as outgoing —SMS, -voice call, -data call.
There are several ways of achieving this, but all have drawbacks.

It is known to provide a wireless device (e.g. a mobile telephone) with 2 separate SIMs,
each associated with a different network operator; the 2 separate SIMs sometimes need to
be cut down to fit a single SIM readert, or else a special cattier for two SIMs is provided
that itself connects to a conventional SIM package. These devices are sometimes called
‘ghost SIMs’. So, for example, a petson who frequently travels between the UK and the US
would have a single mobile telephone that he could use in both countties, fitted with a dual
SIM ‘ghost’. If his home mobile operator is based in the UK, he would normally pay
roaming charges when he makes calls from the US; call costs can be 10X greater from the
US because of this. But with a dual SIM ‘ghost’ on his mobile telephone, the user can
toggle between SIMs by repeatedly turning the device off/on. So he can use a SIM from a
US operator when in the US and a SIM from a UK opetator when in the UK. But that
means that incoming calls to the UK telephone number will go unanswered when the US
SIM is being used, and vice versa, which is inconvenient. The user could simply toggle the
phone to the US SIM only when he needs to make a call from the US, and then remember
to toggle back afterwards. But that is inconvenient. And the user also has to obtain the 2

separate SIMs in the first place, which can again be inconvenient.

He could alternatively keep 2 different mobile telephones, one for use in the UK and one
for the US, with each associated with a UK and US operator tespectively. Then, no
roaming charges will be paid when he calls from the US, because he uses the mobile
telephone associated with the US operator. But having 2 different mobile telephones is

costly and inconvenient, especially as people will no doubt call him on his UK mobile

telephone number when he is in the US, so he would need to have both devices constantly

at hand when traveling in the US,

Another solution is to have a conventional mobile telephone using just a single SIM, but to
have 2 different SIMs, and to physically swap the SIM from a UK operator into the device
when in the UK, and swap in a SIM from a US operator when in the US. But that is very
inconvenient, and can mean that calls to the UK telephone number will just divert to

voicemail when the US SIM is in use, and vice versa when the UK SIM is in use.
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Befote summatising the invention, we will explain some background terms. The IMSI is a
unique non-dialable number allocated to each mobile subscriber that identifies the
subscriber and his or her operator subscription. The IMSI is stored in the Subscriber
Identity Module (SIM). The IMSI is made up of thtee parts (1) the mobile country code
(MCC) consisting of three digits, (2) the Mobile Network Code (MNC) consisting of two
digits, and (3) the Mobile Subscriber Identity Numbetr (MSIN) with up to 10 digits.

A Home Location Register (HLR) is a database that contains mobile subscriber
information for all subscribers to an opetrator. A Visitor Location Register (VLR) is a
database owned and maintained by a mobile operator. It contains temporary information
about mobile subsctibers that ate currently located in a geographic area served by that

mobile operator, but whose Home Location Register (HLR) is elsewhere.

HLR subscriber information includes the International Mobile Subscriber Identity (IMSI),
service subscription information, location information (the identity of the curtently serving
Visitor Location Register (VLR) to enable the routing of mobile-terminated calls), setvice

restrictions and supplementary services information. The HLR also initiates transactions

with VLRs to complete incoming calls and to update subscriber data.

When a mobile subscriber roams away from his home location and into a remote location
(typically to a different c;ountry), SS7 messages ate used to obtain information about the
subscriber from the HLR, and to create a temﬁ:orary record for the subscriber in the VLR,
‘There is usually one VLR per operator. The VLR automatically updates the HLR with the
new location information, which it does using an SS7 Location Update Request Message.
The Location Update Meéssage is routed to the HLR through the SS7 network, based on
the global title translation of the IMSI that is stored within the sccp Called Party Address
pottion of the message. The HLR responds with a message that informs the VLR whether

the subsctiber should be provided service in the new location.
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SUMMARY OF THE INVENTION

The present invention is a witeless device including a single SIM, the wireless device
further including an application module adapted to enable the device to operate as though

it included two or more different SIMs.

The application module may.be adapted to switch the single SIM between (a) operating as a

local SIM and (b) operating as a roaming SIM. The application module can be a software

module that is downloaded to the device.

The user can manually control the switching between the local SIM and roaming SIM
operation; switching can for exé.mple be done by an end-user operating a switch, or an end-

user interacting with an on-screen menu displayed on the device.

In one implementation, when the device is operating with a local SIM, it uses a Local SIM
sub-module rhgt is associated with a network operator 1 based m country A; when the
device is operating with a roaming SIM, it uses a toaming SIM sub-module that is
associated with a network operator 2 based in country B. The local SIM sub-module
includes an IMSI number associated with a subscriber and operator 1. The roaming SIM
sub-module includes an IMSI number associated with the subsctiber and operator 2. Its
standby mode is to use the local SIM sub-module so that incoming calls using the IMSI
number associated with ofierator 1 are received. But the user can use the roaming SIM
sub-module so that outgoing calls use the IMSI number associated with operator 2. The
advantage to the user comes because the tatiff associated with operator 2 for outgoing calls
is lower than the tariff associated with operator 1 for outgoing calls; the tariff associated
with operator 2 for outgoing calls made when the subscriber is outside country A can for
instance be lower than the tariff associated with operator 1 for outgoing calls made when
the subscriber is outside countty A. The tariff associated with operator 2 for outgoing calls
made when the subscriber is inside country A can also be lower than the tariff associated
with operator 1 for outgoing calls made when the subsctiber is inside country A. Operator
2 might also place fewer restrictions than operatot 1, mclu&jng trestrictions on destination
servets accessed. When a call terminates, the device; reverts to its standby mode of using

the local SIM sub-module.
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The local SIM sub-module and the roaming SIM sub-module ate sub-modules within the
single SIM (so that, for example, the application module, although in the wireless device, is
not part of the SIM itself). Altetnatively, the application module, the local SIM sub-
module and the roaming SIM sub-module are each sub-modules within the single SIM.

Other implementation features are that: the application module controls communication to
a wireless network and includes one or mote of the following sub-modules: SIM control
unit; features control unit; local SIM sub-module, roaming SIM sub-module; external
switch controlling the selection of either the local SIM ot toaming SIM sub-modules. The
SIM control unit enables the local SIM sub-module or toaming SIM sub-module to be
selected. The features control unit enables the caller ID to be modified. The features
control unit enables the toaming SIM sub-module to be selected when a user presses a
predefined key on a wireless device in which the single SIM is used. The external switch
allows the applications module to control the selection of the local SIM sub-module or the
roaming SIM sub-module. The applications module selects the local SIM sub-module as a
default when powered on. The SIM control unit stores a PIN associated with each of the
local and roaming sub-modules and uses that PIN automatically to eliminate the need for
manual entry of that PIN. The SIM control unit selects the local SIM sub-module as a

default when powered on.

The present invention can enable communications with a mobile virtual network opetator,
virtual telecoms operator or a virtual telecoms providet. The wireless device itself can be a

mobile telephone, witeless catd, smart phone or wireless module.

Another aspect of the invention is 2 downloadable software based application module that,

when running on a wireless device, results in that device being a device as defined above.

A further aspect is 2 method of communicating with a witeless network, comprising the

step of using a wireless device as defined above,

A final éspect is a SIM including a local SIM sub-module with a first IMSI and a second

. SIM sub-module with a different IMSI, the SIM being switchable between either of the
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sub-modules. The SIM is physically packaged in the same package as a conventional SIM.
The SIM may include an application module to control the switching. The SIM, when used
in combination with 2 wireless device, renders that witeless device as a witeless device as

defined above.

In a preferred implementation, a proptietary applications module (PAM) in the SIM is
connected to, ot built into, a wireless device (WD). The PAM is capable of switching all
incoming traffic by associating the WD to one specific subscriber identity sub-module

(SIM), referred to as “Local SIM™ (LS). It can also switch or re-route all outgoing traffic by

associating the same WD with a different subscriber identity sub-module (SIM), which we

will call a2 “Roaming SIM” (RS). The PAM, RS and LS can be embedded into one single
physical SIM.

The PAM establishes data communication between the WD and a wireless network (WN).
Each time the WD powets-on, the PAM selects the Local SIM, which gives a location
update to the home location register (HLR) attached to its local home wireless network
(LHWN). This allows all incoming traffic to be associated with the Local SIM. The PAM
can however switch from the Local SIM towards the Roaming SIM; the Roaming SIM then
gives location updates to a visitor location register (VLR) attached to any of the available
wireless networks (WIN"or WNn), associated with the Roaming SIM. This can be done any
time the WD user chooses so manually (or, optionally, automatically).. This is normally
done prior to the WD user initiating outgoing traffic, such as outgoing voice and data calls

and, optionally, also outgoing short message service (SMS).

This allows the WD to make use of any of the available local wireless networks. By

associating the WD with the Roaming SIM, outgoing traffic will be billed at the roaming

tariffs established between the home witeless network (REIWN) and each individual local
witeless network (LHWN or LWN1 to LWNn). This can be much cheaper for the
subscriber and can give greater flexibility — for example enabling a broader range of web

servers to be used.

The PAM will, after ending each originated outgoing traffic sessioﬁ, switch (automatically
ot manually using an external swit;:h) back to the Local SIM, which provides a location

update to its home location register (HLR) attached to its local home wireless network
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(LHWN) when the WD is in its Local SIM home country. This allows the WD to receive
any incoming traffic at no charge as ‘calling-party-pays’ is applicable to its local home
witeless network (LHWN). Alternatively and optionally, when the WD is in a different
country, the Local SIM is also still used; it sends location updates to a visitor location
register (VLR) attached to a roaming wireless network (RWN). This allows the WD to
teceive any incoming traffic at the tariff rate established by its lpcal home wireless network

(LHWN).

But in essence, the WD user always has the option to choose which SIM operation (Local
SIM or Roaming SIM) it will use for its incoming and/or outgoing traffic.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is 2 block diagtam of a communications system with witeless devices
communicating through a wireless interface and a wireless network(s) in accordance with

the present invention.

FIGURE 2 shows two example implementations and some of the different combinations

using the proptietaty applications module (PAM).

FIGURES 3 and 4 are example impleméntadens with respect to the sub-modules of the

proptietary application module (PAM).

DETAILED DESCRIPTION OF THE DRAWINGS

Specifically, Figure 1 is a block diagram of a wireless communications system, which can
be ‘used to implement an embodiment of the present invention. For this exemplaty
embodiment, there is shown a wireless device (WD) 1, with a built<in PAM 2, and a
witeless network which provides connection for voice and data communication between
the WD and the witeless network through a witeless interface IF-B 3. The wireless
mterface IF-B 3 in turn allows connection to any communication device with a wired ot
witeless connection wifed to such wireless netwotks. Examples of components in this
system include, but are not limited to, a ﬁxed; network, an application setver, a media
server, a voice over IP network or even a different wireless network, or a multiple
configuration of the previous. There can be multiple wireless devices (WD n), multiple
witeless interfaces (IF-Bn), multiple wireless netwotks (WNn), multiple fixed networks,

multiple application servers, a media servers, multiple voice over IP networks.

In Figure 1, thete is shown a wireless device (WD) 1, with a built-in PAM 2, and several
wireless networks (WN, WNn) 4, 4A, 4B, such as a local home witeless network (LHWN)
4, additional different witeless networks (WN1, WNn) 4A, 4B called local wireless
networks (LWN1, LWNn) 4A, 4B and a different wireless network (WN) called the
roaming home wireless network (RHWN) 5.
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The witeless device WD 1 has an embedded PAM 2. The WD 1 is configured in’

accordance with a combination of technologies used in the field of handheld wireless
devices and personal digital handheld wireless devices, such as (but not limited to) wireless
phones, cellular phones, mobile phones, hand held radio frequency digital communication
devices, personal digital as‘sistants and so called smatt-phones, which can each

communicate with the wireless networks as described.

A wireless network WN 4 is shown. The witeless network is configured in accordance with
a combination of technologies used in the field of witeless digital communications
networks; such as but not limited to GSM-GPRS-WAP based witeless networks, GSM-
GPRS-WAP-EDGE based Wireless netwotks, UMTS based wireless networks, PCS based
witeless networks, DCS based Wiréless networks, TDMA based witeless networks, WiFi or

WiMax based wireless networks.

The préferred embodiment of the present invention and its advantages will now be
described. Esséntially,‘ in accordance with an embodiment of the present invention, we
have a method and apparatus for interfacing and connecting a Witelessydevice(s) 1and a
witeless network 4, 4A, 4B and 5 for in-and out-going traffic, such as SMS and/ot voice
and/or data call(s). The method and apparatus enable routing, interfacing and connecting
a handheld wireless device and a wireless network. Calls can be set up in accordance with a
user’s own choice of routing to any 3 party end uset, connecting over wireless networks,

fixed networks, servets ot the internet.

The WD 1 with a built-in PAM 2 establishes data communication between the WD 1and a
wireless network 4 — 5 coupled to a digital communication system assoéiated with one of
the Local SIM (LS) 21 ot Roaming SIM (RS) 22 identities; both LS 21 and RS 22 are
embedded into a single SIM, and are each defined by a unique IMSI number. As a first
step, the PAM 2, 2n chooses either the Local SIM (LS) 21 or Roaming SIM- (RS) 22
identity. The WD 1 provides location updates each time the PAM 2 (e.g. built into the WD)
changes SIM identity (e.g. selects a different SIM sub-module, LS 21 or RS 22, each
embedded into the single SIM, which itself resides in the WD 1. Each sub-module LS 21
and RS 22 is associated with a different IMSI and therefore network operator. WD 1 also
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provides a location update each time it changes wireless network name or wireless network

country or region ot state.

When the WD 1 is in the home country associated with the Local SIM (LS) 21, the PAM 2
establishes data communication between the WD 1 and a witeless network (WIN) 4 — 5. As
a first step, the PAM 2 selects the Local SIM 21 to provide location updates to its home
location register (HLR) 6 attached to its local home wireless network (LHWN) 4,
associated with the Local SIM 21. This occuts each time the WD 1 powers-on, allowing all
incoming traffic to be associated with the Local SIM 21. The PAM 2 can switch from the
Local SIM 21 to the Roaming SIM 22 (which involves changing the IMSI number declared
by the WD 1) to give location updates to a visitor location register (VLR) 7 attached to any
of the available wireless networks (WIN or WNn) 4, 4A, 4B , associated with the Roaming
SIM 22, any time the WD 1 user chooses. This choice is done manually or optionally
automatically prior to any time the WD 1 user is about to initiate outgoing traffic, such as

outgoing voice and/or data calls and optionally also outgoing SMS.

This allows the WD 1 to make use of any of the available local wireless networks 4, 4A, 4B,
based in the home country of the LS 21; associating the WD 1 with the Roaming SIM 22

enables the outgoing traffic to be at the roaming tariffs established between the roaming

home wireless network (RHWN) 5, based in a different country to the country of the LS

21, and each individual local wireless network (LHWN ot LWN1 to LWNn) 4, 4A, 4B.

The PAM 2 will, after ending each originated outgoing traffic session, switch to the Local
SIM (LS) 21 to provide location updates to its home location register (HLR) 6 attached to
its local home witeless netwotk (LHWN) 4 when the WD 1 is in its Local SIM 21 home
country. Switching can be done automatically or manually by the uset, through an internal
user menu or an external switch. This switching allows the WD 1 to teceive any incoming
traffic at no charge as ‘calling party pays’ is applied by its local home wireless network
(LHWN) 4. Alternatively and optionally, location updates can be made to a visitot location
register (VLR) 7 attached to a roaming wireless network (RWN) 5 when the WD 1is in 2
country different then the one associated with the LS, allowing the WD 1 to receive any
incoming traffic at the tatiff rate established by its local home wireless network (LHWN) 4

and the roaming wireless network for such incoming roaming calls. The WD 1 user always
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has the option to choose which of the SIM (Local SIM 21 or Roaming SIM 22) it will use

for either or both of its incoming or its outgoing traffic.

Figure 2 show two of the preferred integration embodiments of the proprietary
application module (PAM) of the invention, which in the context of the foregoing are self
explanatoty, basically showing the integration of a PAM within a wireless device.

Figures 3 and 4 show two different prefetred embodiments of the proprietary application
module (PAM) of the invention, which in the context of the foregoing are self explanatory,
basically showing some examples of the different combinations of PAM by combining its
sub-modules respectively. In particular, the embodiment of the proprietary application
module (PAM) of the invention as shown in Figure 4 allows for the integration of the
PAM within a single subscriber identity module (SIM) capable of handling at least two

different identities, corresponding respectively to the LS and the RS as described above.

It should be clear from the preceding disclosures that the present invention provides a

method and apparatus of interfacing and connecting a wireless device(s) and a wireless

. netwotk(s) for in- and out-going traffic, such as SMS and/or voice and/or data call(s)

routing. The principals, preferred embodiments and modes of operation of the present
invention have been described in the claims, descriptions of implementation and dxawiﬂgé.
This invention provides an advantage allowing any witreless device (WD) with a built-in
proptietary applications module (PAM) and any witeless network (WN) to be
interconnected through the existing wireless interfaces using any of the (at least two) SIM
identities that declare different IMSI numbers, such as a Local SIM (LS) or Roaming SIM
(RS). Moreover this invention provides an advantage allowing any wireless device with 2

built-in PAM to choose the call routing for both in- and out-going calls.

This ability to interconnect and communicate the LS and/ ot RS between the PAM and 2
witeless device (WD) (that includes the built-in PAM), with a witeless network (W,
WNn), is particularly advantageous for data and voice calls and optionally SMS routing.

Freedom of choice of witeless networks is not teadily possible with prior art approaches;
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but is fully in the hand of the end-user of any witeless network for any WD with a built-in
PAM, that implements this invention.

The implementation of this invention and any vatiations and improvements, where the
PAM(s) would reside in the wireless end-users witeless device(s) (WD), could in effect
allow setting-up a “mobile virtual network operator” (MVNO), a “virtual telecoms
operator” (VIO) or a “virtual telecoms provider (VIP), thus introducing more
competition in the Wireless and/or cellular market place, greatly benefiting end-users,
without the need for any witeless device and/or wireless handheld user to change its
current Local SIM subscription (LS) with its cutrent home wireless network operator in the

country the end-user resides.

. Instead, the end-user can benefit from the advantages of this invention by simply

downloading or embedding a PAM, as described within this invention, within his witeless
device CW'D) and additioﬁa_]ly subsctibe to a Roaming SIM subscription (RS) with a so
called roaming wireless network operator (RHWN) based in a country different from the
country where he resides; the roaming wireless network operator must have an
advantageous call tariff for roaming calls, and in particular a more advantageous call tariff
for the end-user when originating calls with such RS from the country he resides in
compared to calls tariffs when originating calls with his LS from the country he resides in.

This allows the end-user to keep his original phone number identity associated with the LS
and the corresponding local home wireless network (LHWN) based in the country
(Country A) where the end-user resides, whilst benefiting from the advantageous tariffs
whenever applicable for his originated outgoing calls associated with the RS and the
corresponding roaming home wireless network (RHWIN) based in a country different from
the previously mentioned (Country A). This applies if the end-user is in his home country,
ot even when he is in a2 different country. The lattet is traditionally referred to as roaming,
meaning the LS is roaming; in the embodiment of this invention the RS is almost always

roaming, but does not have to be.

A practical example will illustrate this. Typically, the RHWN is associated with the RS and
LS, each having theit own unique IMSI; each embedded into the same single SIM. The
IMSI of the LS is associated with the LHWN. The RHWN could be a small mobile

network opetator in a small country with limited growth potential, and thetefore is more
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willing to provide call tariffs with smaller margins for international calls. The LHWN
however provides in-country and mtemaﬁonal tariffs in line with matket average, higher
margins. This means that, for example, when switching to the RS for outgoing international
calls, the cost to the WD user can be more advantageous as margins are kept more
competitive, and still provide additional revenue to the smallert RHWN which it otherwise
could not obtain. This allows revenue growth to the RHWN and more competitive lower
pricing to the WD users. And in the case that the SIM with a built-in PAM, RS and LS is
provided by a Mobile Virtual Network Operator (MVNO) to its WD usets, it would allow
the MVINO to compete even in the country of its own LHWN for international call tariffs,
and definitely abroad when its WD users are roaming. This is an advantage that few or no
othe£ MVNOs have in the country of theit own LHWN, allowing subscribers to this
innovative MVNO to make use of any of the Witeless Networks, using the PAM and RS in

their own devices; this will always ensure the best available wireless coverage.

The architecture as descn'bed herein, in as far as related to vittual networks, allows
scalability where the Roaming SIMs (RS) can be the same for any country with whom the
associated roaming wireless network has roaming agreements with, and where the tariffs
for outgoing traffic are more advantageous in comparison to the tariffs of outgoing call
tariffs with Local SIMs in such countries. This invention applies partly of fully, by simply
substituting in each different country the Local SIM, as described within this invention, by
the actual Local SIM (LS) identity of each individual end-user of such different country.

Summary of various implementation features

The following are each optional features of the preferred implementation.

The wireless device includes a proprietary applications module (PAM) capable of
communicating with 2 Wireless Device (WD) and Witeless Netwotk(s) through a wireless
interfaces (IF-B).
* WD and WDn ate witeless devices and/or witeless handheld devices in any
available current and future witeless technologies respectively, with a built-in PAM.
. Il‘;‘lB and IF-Bn are wireless interfaces in any available current and future witeless

technologies respectively.

Microsoft - Ex1002

Page 110 of 271



10

15

20

30

WO 2007/102003 PCT/GB2007/000799

14

®* TN and WNn are witeless netwotks in any available current and futute wireless

technologies respectively.

Any individual or multiple PAM may be built-in into any WD ot any such other wireless
dévice, such as but not limited to so called “handsets™, “handy”, “mobile phones”, “cellular

phones”, “witeless phones”, “smartt phones”, ”wireless devices”, “wireless PC cards”,

“wireless modules™

Any individual or multiple PAM may include all of thé following proprietary sub-modules
or any single or multiple combination of these sub-modules (or an equivalent of each such
sub-module(s) performing a similar function):

*  Sub-module; SIM Control Unit (SCU) -

* Sub-module; Features Control Unit (FCU)

* Local SIM (LS)

* Roaming SIM (RS)

* External Switch (ES)

Any individual or multiple wireless device (WD) with a built-in PAM, may be capable of
communicating with any Wireless Network (WN) through
* 2 witeless connection with a wireless ot mobile netwotk, ot
¢ 2 first wireless connection with a wireless or mobile network and then through a
second witeless and/or wired connection through 2 fixed netwotk or switching
network to an applications server, or
* 2 first wireless connection with a wireless or mobile network and then through a
second witeless and/or wired connection through a voice over internet protocol

network or server to an applications server,

The witeless device (WD), with a build-in PAM, is capame of communicating with the
Local Home Witeless Netwotrk (LHWN) and/or any Local Witeless Network (LWN1,
LWNn) through the SIM Control Unit (SCU) sub-module. This SIM Control Unit (SCU)
is a sub-part of the PAM and allows the WD, through its built in PAM, to select either the
Local SIM (LS) or Roaming SIM (RS) to, for example, provide the WD location update
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with the Wireless Network WN (example: LHWN and/or LWN) for incoming and/or

outgoing traffic respectively.

The witeless device (WD), with a built-in PAM, is optibnally capable of automatically
modifying certain settings of the WD, through the Featutes Control Unit (FCU). The
Features Control Unit (FCU) sub-module is optionally a sub-part of the PAM and allows
the WD, through its built in PAM, to automaticall)f modify the settings of the WD
outgoing caller identification (caller ID) for any specific outgoing traffic and/or select the
Roaming SIM when any number key is hit and/or when a pre-defined hotkey is hit for
such function, for example to disable the outgoing caller ID of the WD for all outgoing-
traffic.

The wireless device (WD), with a built-in PAM, is optionally capable of communicating
with the Local Home Wireless Network (LHWN) and/or any Local Witeless Network
(LWN1, LWNn) through the External Switch (ES) and the SIM Control Unit (SCU). The
External Switch (ES), optionally a sub-part of the PAM, allows the WD through its built in
PAM to select either the Local SIM (LS) or Roaming SIM (RS), to, for example, provide
the location update to the wireless network WN (for example: LHWN and/or LWN) for

incoming- and/ot outgoing- traffic respectively.

The PAM can be buﬁt into a single SIM, whete such single SIM provides all of the
functions of at least one of each of a LS, RS and SCU. The PAM ‘monitors the power
supply provided by the WD, and at power-on selects, as a default, the LS. Optionally, the
SCU will store, in its internal temporary memory, the PIN corresponding to its internal IS
and RS respectively, such that when the SCU switches between its internal LS and RS, the
user does not have to enter each time the corresponding PIN (except once after power-on
of the WD). In the event this optional function is available within the SCU, then the SCU
will at each power-on also reset the value of its internal PIN memory. The WD device user
has the option to manually switch from the LS to the RS, through an external switch (ES) if
available or through an intetnal user menu embedded in each of the LS and/or the RS
and/or the single SIM. For example, the user can switch to the LS when the WD is in idle
mode, allowing the WD to locate update to the WN with the LS identity and monitor for
any incoming traffic assigned to the LS identity. And it can then switch to the RS, allowing
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the WD to locate update to the WIN with the RS identity, priot to initiating some or all of
the outgoing traffic assigned to the RS identity. Hence, when ending any outgoing traffic,
the SCU will automatically, by means of an embedded user menu within each of the LS and
RS and/or single SIM, or manually by the user activating the external switch (ES), revert
back to the LS. 'This allows the WD to provide a location update to the WN with the LS
identity and location and therefote receive incoming traffic and/or signalling assigned to

the LS identity.

The SCU can monitor the power supply of the PAM, provided by the WD, and at power-
on select as default the Local SIM (LS). Optionally, the SCU will store in its internal
temporary memory the personal identification number (PIN) cortesponding to the LS and
RS respectively, such that when switching between the LS and RS, the user does not have
to enter each time the corresponding PIN (except once after power-on of the WD and
PAM). In the event this optional function is available within the SCU, then the SCU will at
each power-on also reset the value of its internal PIN memory. The WD device user has
the option to manually switch from the LS to the RS manually through an external switch
(ES) or optimally through an internal user menu embedded in each of the LS and/or the
RS. For example, the user can switch to the LS when the WD is in idle mode, allowing the
WD to provide location updates to the WN with the LS identity and monitor for any
incoming traffic assigned to the LS identity. But the user can then switch to the RS,

allowing the WD to provide location updates to the WIN with the RS identity, prior to

ﬁlitiating some or all of the outgoing traffic. But, when ending any outgoing traffic, the

SCU can automatically (ot manually by the WD user, by means of the external switch (ES)),
switch back to the LS, thus allowing the WD to provide location updates to the WN with
the LS identity and location; and hence receive incoming traffic and/or signalling assigned
with the LS identity.

Any individual ot multiple PAM may be stored in any storage device(s) and/ot setver(s)
connected to any communications system(s), such as, but not limited to, so called

3 Gc > <<

“servers”, “internet servers”, “computers”, “PCs”, “media servers”, “wireless switching

exchanges”, “fixed switching exchanges”, “witeless network processors”, “fixed network

) processor”, “ATM network”, “ADSL network™, “DSL network”, “internet servets”,
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“intranet servers”. From these storage/server devices, any current and/or future wireless
device (and in particu;lar any WD capable of downloading applications, for example GPRS,
WAP, JAVA), can download 2 PAM o any evolution-, update-, upgrade-, modification- of
the PAM.

Any individual or multiple PAM may be a part of any wireless device (WD), be it as
software, firmware, hardware ot a combination thereof which perform the same or an

equivalent function.

Any such individual or multiple PAM may be activated or de-activated by the user of each
individual WD.

Many modifications and vatiations of this present invention atre possible in view of the
above disclosures, drawings and explanations. Thus, it is to be undetstood that, within the
scope of the appended claims, the invention can be practiced other than as specifically
described above. The invention which is intended to be protected should not, however, be
construed as limited to the patticular forms disclosed, or implementation examples
outlined, as these are to be regarded as illustrative rather than resttictive. Vatiations in
chatiges could be made by those skilled in the art without deviating from the spirit of the
invention. Accordingly, the foregoing detailed descriptions and drawings should be
considered exemplary in nature and not limited to the scope and spirit of the invention as

set forth in the claims.
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CLAIMS

1. A wireless device including a single SIM, the wireless device further including an
application module adapted to enable the device to operate as though it included two ot
more different SIMs.

2. The wireless device of Claim 1, in which the application module is adapted to
switch the single SIM between (a) operating as a local SIM and (b) opetating as a roaming
SIM.

3. The wireless device of Claim 1, in which the application module that controls the

switching between operation as a local SIM and operation as a roaming SIM is a software

module that is downloaded to the device.

4. The wireless device of Claim 2 or 3 in which the user can manually control the

switching between the local SIM and roaming SIM opetration.

5. The wireless device of Claim 4 in which switching is done by an end-uset operating
a switch.
6. The wireless device of Claim 4 in which switching is done by an end-user

interacting with an on-screen menu displayed on the device.

7. The witeless device of any preceding Claim 2 — 6, in which, when the device is

operating as a local SIM, it uses a local SIM sub-module that is associated with a network

- operator 1 based in country A.

8. The wireless device of Claim 7 in which, when the device is operating as a roaming
SIM, it uses a roaming SIM sub-module that is associated with a network operator 2 based

in country B.

9. ' The witeless device of Claim 8 in which the local SIM sub-module includes an

IMSI number associated with a subscriber and operator 1.
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10.  'The witeless device of Claim 9 in which the roaming SIM sub-module includes an

IMSI number associated with the subscriber and operator 2.
11. The witeless device of Claim 10 in which its standby mode is to use the local SIM
sub-module so that incoming calls using the IMSI number associated with operator 1 ate

received.

12. The wireless device of Claim 11 in which the user can use the roaming SIM sub-

‘ module so that outgoing calls use the IMSI number associated with operator 2.

13. The wireless device of Cléim 12 in which the tariff associated with operator 2 for

outgoing calls is lower than the tariff associated with operator 1 for outgoing calls.

14. The wireless device of Claim 13 in which the tariff associated with operator 2 for
outgoing calls made when the subsctiber is outside country A is lower than the tariff

associated with operator 1 for outgoing calls made when the subscriber is outside country
A.

15. The wireless device of Claim 12 in which the tariff associated with operator 2 for
outgoing calls made when the subsctiber is inside country A is lower than the tariff

associated with operator 1 for outgoing calls made when the subscriber is inside country A.

16. The witeless device of Claim 12 in which operator 2 places fewer restrictions than

operator 1, including restrictions on destination servers accessed.

17. The wireless device of Claim 8 — 16, in which the local SIM sub-module and the
roaming SIM sub-module are sub-modules within the single SIM.

18. The witeless device of Claim 8 — 16, in which the application module, the local SIM

sub~-module and the roaming SIM sub-module ate each sub-modules within the single STM.
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19. The wireless device of Claim 7 in which, when a call terminates, then the device

reverts to its standby mode of using the local SIM sub-module.

20. The wireless device of any pteceding Claim, in which the application module

controls communication to a wireless network.

21. The wireless device of any preceding Claim in which the application module
includes one 61‘ more of the following sub-modules: SIM control unit; features control unit;
local SIM sub-module, roaming SIM sub-module; external switch controlling the selection
of either the local SIM ot roaming SIM sub-modules.

22. The wireless device of Claim 21 in which the SIM control unit enables the local
SIM sub-module or toaming SIM sub-module to be selected.

23, The witeless device of Claim 21 in which the features control unit enables the caller
ID to be modified. »

24. The witeless device of Claim 23 in which the featutes control unit enables the
roaming SIM sub-module to be selected when a user presses a predefined key on the

wireless device.

25. The wireless device of Claim 21 in which the external switch allows the application
module to control the selection of the local SIM sub-module or the roaming SIM sub-
module.

26. The witeless device of Claim 21 in which the application module selects the local
SIM sub-module as a default when powered on.

27. The wireless device of Claim 21 in which the SIM control unit stores a PIN
associated with each of the local and roaming sub-modules and uses that PIN automatically

to eliminate the need for manual entry of that PIN.
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28. The wireless device of Claim 27 in which the SIM control unit selects the local SIM

sub-module as a default when powered on.

29, The witeless device of any preceding Claim, when enabling communications with a

mobile virtual netwotk operatot, virtual telecoms operator or a virtual telecoms provider.

30. The witeless device of any preceding Claim, being is a2 mobile telephone, wireless

card, smart phone or witeless module.

31. A downloadable software based application module that, when running on a

wireless device, results in that device being a device as defined in any preceding claim.

32. A method of communicating with a wireless network, comprising the step of using

a wireless device as claimed in any preceding Claim 1- 31.

33. A SIM including a local SIM sub-module with a first IMST and a second SIM sub-
module with a different IMSI, the SIM being switchable between either of the sub-
modules.

34. The SIM of claim 33, further including an application module to control the

switching,

35. The SIM of Claim 33 or 34, which, when used in combination with a witeless
device, renders that wireless device as a witeless device as defined in any preceding Claim 1

—30.
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X FR 2 814 030 Al (TRANSATEL [FRD) 1-35

15 March 2002 (2002-03-15)

abstract

figures 1,2

page 3, lines 6-18,25-29

page 4, lines 1-8

page 6, line 27 - page 7, line 21

page 9, line 22 - page 10, line 6

page 10, 1ine 27 - page 12, line 25

page 14, 1ine 26 - page 15, 1ine 20

page 16, lines 5-9
X FR 2 790 161 A (SCHLUMBERGER SYSTEMS & 1,2,

SERVICE [FR]) 25 August 2000 (2000-08-25) 31-35

abstract

figures 1-3

page 5, line 23 - page 9, line 14

Form PCT/ISA/213 (continuation of second shaet) {April 2005)
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INTERNATIONAL SEARCH REPORT

Information on patent tamily members

International application No

PCT/6B2007/000799
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 9955107 A 28-10-1999 AT 201948 T 15-06-2001
AU 747302 B2 16-05-2002
AU 2824399 A 08-11-1999
BR 9906361 A 19-09-2000
CA 2293384 Al 28-10-1999
CN 1263682 A 16-08-2000
Cz 9904271 A3 15-03-2000
DE 59900110 D1 12-07-2001
DK 990364 T3 17-09-2001
EP 0990364 Al 05-04-2000
ES 2159988 T3 16-10-2001
GR 3036495 T3 30-11-2001
HU 0003259 A2 28-02-2001
1D 23524 A 27-04-2000
JP 2002511223 T 09-04-2002
NO 996146 A 17-02-2000
NZ 501860 A 31-08-2001
PL 337282 Al 14-08-2000
PT 990364 T 30-11-2001
RU 2216881 C2 20-11-2003
TR 200000205 T1 21-09-2000
us 6738622 Bl 18-05-2004
ZA 9907597 A 12-06-2000
FR 2814030 Al 15-03-2002 AU 8782301 A 22-03-2002
EP 1316237 Al 04-06-2003
Wo 0221872 Al 14-03-2002
FR 2790161 A 25-08-2000 CN 1341332 A 20-03-2002
EP 1153517 Al 14-11-2001
Wo 0049820 Al 24-08-2000
JP 2002537738 A 05-11-2002

Fomn FCT/ASA/210 [patent family annex) (Aptil 2005}
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Electronic Patent Application Fee Transmittal

Application Number: 12942642

Filing Date: 09-Nov-2010

SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED

Title of Invention: MOBILE ARCHITECTURE

First Named Inventor/Applicant Name: Shaowei Pan
Filer: Jeffrey G. Toler/Katherine Meals
Attorney Docket Number: 1082-0013-C1

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sut:;(tsa)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Suﬁ;l’;(tsa)l in
Miscellaneous:
Request for continued examination 1801 1 930 930
Total in USD ($) 930

Microsoft - Ex1002
Page 126 of 271



Electronic Acknowledgement Receipt

EFS ID: 12439491
Application Number: 12942642
International Application Number:
Confirmation Number: 2064

Title of Invention:

SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED

MOBILE ARCHITECTURE

First Named Inventor/Applicant Name:

Shaowei Pan

Customer Number:

60533

Filer:

Jeffrey G. Toler/Katherine Meals

Filer Authorized By:

Jeffrey G. Toler

Attorney Docket Number: 1082-0013-C1
Receipt Date: 30-MAR-2012
Filing Date: 09-NOV-2010
Time Stamp: 17:18:22

Application Type:

Utility under 35 USC 111(@a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $930

RAM confirmation Number 5065

Deposit Account 502469

Authorized User

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

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

248710
1082-0013-C1_RCEX.pdf no 2

01fbc0ab6a3040f796b647190dfe2997eb04|

Request for Continued Examination
(RCE)

Warnings:

This is nota USPTO supplied RCE SB30 form.

Information:

2358150
1082-0013-C1_IDS.pdf no 17

71702ec8343f9175e15192a918621f8a999)
bada

Information Disclosure Statement (IDS)
Form (SB08)

Warnings:

Information:

This is not an USPTO supplied IDS fillable form

574697
3 Foreign Reference EP0365885A2.pdf no 9

3db79d66bal79fb31a7bf4c0225ae2be4b3|
c1371

Warnings:

Information:

1376101
4 Foreign Reference W02007102003A1.pdf no 28

0a2ed0055a13f9e484db79710fee92a9482
0e659

Warnings:

Information:

1811844
5 Non Patent Literature Reference_1.pdf no 19

ed3che07f4d88d 14e1aecc] c0c21997f1393]
6ca5

Warnings:

Information:

5391042

6 Non Patent Literature Reference_2.pdf no 40

2815d60ec3385d36a633¢5¢78596f9bale2]
46c2a

Warnings:

Information:

30757
7 Fee Worksheet (SB06) fee-info.pdf no 2

3b53a21fcalb61ce92a9db2bdaefaal eetf7]
8b9c

Warnings:

Information:

Total Files Size (in bytes):i 11791301
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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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Doc code: RCEX PTO/SB/30EFS (07-08)

Doc description: Request for Continued Examination (RCE) Appraved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

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

Application Filing Docket Number Art

Number 12/942,642 Date 2010-11-09 (if applicable) 1082-0013-C1 Unit 2477
First Named) o - \vei pan Examiner PHUNKULH, Bob A.

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Cantinued 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 application. 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 enciosed with the RCE will be entered in the order
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).

D 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.

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] Other

Enclosed

[] Amendment/Reply
X Information Disclosure Statement (IDS)

[] Affidavit(s)/ Declaration(s)

[] Other

MISCELLANEOUS

D 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 manths; Fee under 37 CFR 1.17(i) required)

[J other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
X The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 502469

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature
[] Applicant Signature

EFS - Web 2.1.15
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Doc code: RCEX PTO/SBI30EFS (07-09)

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

Signature of Registered U.S. Patent Practitioner

Signature M/;;;;’L;, 5 Date (YYYY-MM-DD) |30/ . 3.3
Name JEFFREY G. TOLER Registration Number | 38342

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.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

EFS - Web 2.1.15
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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.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

60533 7590 03/01/2012 | EXAMINER |
TOLER LAW GROUP PHUNKULH, BOB A
TOLER LAW GROUP
8500 BLUFFSTONE COVE | ART UNIT PAPERNUMBER |
SUITE A201 2477
AUSTIN, TX 78759
DATE MAILED: 03/01/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
TITLE OF INVENTION: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE ARCHITECTURE
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $300 $0 $1170 06/01/2012

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:
L. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

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

iné)icated 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.

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

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

60533 7590 03/01/2012
TOLER LAW GROUP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
TOLER LAW GROUP States Postal Service with sufficient postage for first class mail in an envelogie
8500 BLUFFSTONE COVE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE A201
AUSTIN, X 78759 (Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
TITLE OF INVENTION: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE ARCHITECTURE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $300 $0 $1170 06/01/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHUNKULH, BOB A 2477 370-401000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). ] 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ) . 2
(2) the name of a single firm (having as a member a
[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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 has been filed for
recordation as set forth in 37 CFR 3.11. 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) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 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 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 SI:jggestions for reducing this burden, should be sent toa{hye 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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.uspto.gov

| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1 2064
60533 7590 03/01/2012 | EXAMINER |
TOLER LAW GROUP PHUNKULH, BOB A
TOLER LAW GROUP
8500 BLUFFSTONE COVE | ART UNIT PAPER NUMBER |
SUITE A201 2477

AUSTIN, TX 78759
DATE MAILED: 03/01/2012

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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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. 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. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public 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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Application No. Applicant(s)

; . 12/942,642 PAN, SHAOWEI
Notice of Allowablllty Examiner Art Unit
BOB PHUNKULH 2477

-- 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. [X] This communication is responsive to 2/7/2012.

2. [] 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. X The allowed claim(s) isfare 1-25.
4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[]Some* c¢)[JNone 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. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date _____.
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Paper No./Mail Date
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of Biological Material
9. [ other .
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Attorney Docket No.: 1082-0013-C1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Shaowei Pan

Title: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A
DISTRIBUTED MOBILE ARCHITECTURE

App. No.: 12/942,642 Filed: November 9, 2010
Examiner: PHUNKULH, Bob A. Group Art Unit: 2477
Customer No.: 60533 Confirmation No.: 2064

Atty. Dkt. No.: 1082-0013-C1

M/S: Amendment &
Commissioner for Patents |
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NON-FINAL OFFICE ACTION
Dear Sir:

In response to the Non-Final Office Action mailed November 7, 2011 (the “Office
Action”), please reconsider the above-identified application in light of the following amendments

and remarks:
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CLAIM AMENDMENTS:

This listing of claims will replace all prior versions and listings of claims in the

application:

1. (Original) A non-transitory computer-readable storage medium comprising instructions
that, when executed by a processor, cause the processor to:

receive, at a first distributed mobile architecture (DMA) gateway of a DMA gateway
communications network, communications information associated with a
communications network that is accessible by a second DMA gateway of the
DMA gateway communications network;

store the communications information at a memory of the first DMA gateway;

receive a communication associated with a destination device that is indicated by the
communications information to be served by the second DMA gateway; and

route the communication to the destination device by relaying the communication from
the first DMA gateway to the second DMA gateway via the DMA gateway

communications network.

2. (Original) The non-transitory computer-readable storage medium of claim 1, wherein
at least one of the first DMA gateway and the second DMA gateway includes a satellite-based
DMA gateway, and wherein the DMA gateway communications network includes a satellite

communications network.

3. (Original) The non-transitory computer-readable storage medium of claim 1, wherein
the communications information is stored in a home location register, and wherein the

communications information indicates one or more devices that are accessible by a DMA server.

4, (Original) The non-transitory computer-readable storage medium of claim 3, wherein

the DMA server includes one of a ground-based DMA server and a satellite-based DMA server.

Page 2 of 7 U.S. App. No.: 12/942,642
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5. (Original) The non-transitory computer-readable storage medium of claim 1, wherein
the communications information indicates one or more devices that are accessible by a legacy

communications network.

6. (Original) The non-transitory computer-readable storage medium of claim 5, wherein
the legacy communications network includes one of a public switched telephone network
(PSTN), a wireless communication network serviced by a mobile switching center (MSC), a
public internet protocol (IP) network, and an American National Standards Institute 41 (ANSI-

41) network.

7. (Original) The non-transitory computer-readable storage medium of claim 1, further
comprising instructions that, when executed by the processor, cause the processor to send a
notification from the first DMA gateway to the second DMA gateway, wherein the notification

indicates that the communications information is stored at the first DMA gateway.

8. (Original) The non-transitory computer-readable storage medium of claim 1, further
comprising instructions that, when executed by the processor, cause the processor to
automatically send at least a portion of the communications information from the first DMA
gateway to the second DMA gateway via the DMA gateway communications network in

response to the first DMA gateway receiving the communications information.

9. (Original) The non-transitory computer-readable storage medium of claim 1, further
comprising instructions that, when executed by the processor, cause the processor to send at least
a portion of the communications information from the first DMA gateway to the second DMA
gateway via the DMA gateway communications network in response to the first DMA gateway

receiving'a query from the second DMA gateway for the communications information.

10. (Original) The non-transitory computer-readable storage medium of claim 1, further
comprising instructions that, when executed by the processor, cause the processor to determine
that the communications network that is accessible by the second DMA gateway is within a

communications range of the first DMA gateway.
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11. (Original) The non-transitory computer-readable storage medium of claim 10, further
comprising instructions that, when executed by the processor, cause the processor to send
communications network information from the first DMA gateway to the second DMA gateway,
wherein the communications network information indicates that the communications network
that is accessible by the second DMA gateway is within the communications range of the first

DMA gateway.

12. (Original) The non-transitory computer-readable storage medium of claim 10, further
comprising instructions that, when executed by the processor, cause the processor to send
communications network information from the first DMA gateway to a central database, wherein
the communications network information indicates that the communications network that is
accessible by the second DMA gateway is within the communications range of the first DMA

gateway.

13. (Original) The non-transitory computer-readable storage medium of claim 10, further
comprising instructions that, when executed by the processor, cause the processor to receive
additional communications network information from the second DMA gateway in response to
the second DMA gateway determining that an additional communications network is within a

second communications range of the second DMA gateway.

14. (Original) The non-transitory computer-readable storage medium of claim 12, further
comprising instructions that, when executed by the processor, cause the processor to receive a
second notification from the central database, the second notification indicating that second

register data is stored at the central database.
15. (Original) The non-transitory computer-readable storage medium of claim 14, further

comprising instructions that, when executed by the processor, cause the processor to determine

that a second communications network is within a setvice area of the first DMA gateway.

Page 4 of 7 U.S. App. No.: 12/942,642

Microsoft - Ex1002
Page 145 of 271



Attorney Docket No.: 1082-0013-C1

16. (Original) The non-transitory computer-readable storage medium of claim 15,
wherein the first DMA gateway determines that a private Internet Protocol (IP) network access
point is within a communications range of the first DMA gateway, and wherein the first DMA
gateway is adapted to communicate with the second communications network via the private IP

network.

17. (Original) The non-transitory computer-readable storage medium of claim 1, wherein
the first DMA gateway receives the communications information from one of the second DMA

gateway and a central database.

18. (Original) A non-transitory computer-readable storage medium comprising

instructions that, when executed by a processor, cause the processor to:

receive, at a first distributed mobile architecture (DMA) server, first routing instructions
from a first DMA gateway when the first DMA server is in a first service area of
the first DMA gateway, wherein the first DMA gateway comprises a first orbiting
satellite; and

send a first call to the first DMA gateway via a private Internet Protocol (IP) network
according to the first routing instructions, wherein the first call is received at the

first DMA server from a first mobile communication device via a wireless

transceiver integrated with the first DMA server,
wherein the first call is placed to a destination device that is accessible via a legacy
communications network, wherein the legacy communications network is

accessible via the first DMA gateway.
19. (Original) The non-transitory computer-readable storage medium of claim 18,

wherein the first DMA server is adapted to send the first call while being transported from a first

location to a second location.
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20. (Original) The non-transitory computer-readable storage medium of claim 19, further
comprising instructions that, when executed by the processor, cause the processor to receive
second routing instructions from a second DMA gateway in response to the first DMA server
moving into a second service area of the second DMA gateway, wherein the second service area
includes the second location, and wherein the second DMA gateway comprises a second orbiting

satellite.

21. (Original) The non-transitory computer-readable storage medium of claim 20, further
comprising instructions that, when executed by the processor, cause the processor to send a
second call received at the first DMA server from the first mobile communication device to the

second DMA gateway via the private I[P network according to the second routing instructions,

22. (Original) The non-transitory computer-readable storage medium of claim 21,
wherein the second call is associated with a second destination device that is accessible via the

legacy communications network.

23. (Original) The non-transitory computer-readable storage medium of claim 21,
wherein the second call is associated with a second mobile communication device that is
accessible via a second DMA servet, wherein the second DMA server is accessible to the second

DMA gateway via the private IP network.

24, (Original) The non-transitory computer-readable storage medium of claim 20,
wherein the first DMA server receives the second routing instructions from the second DMA

gateway during the first call.
25. (Original) The non-transitory computer-recadable storage medium of claim 20, further
comprising instructions that, when executed by the processor, cause the processor to send first

DMA server register data from the first DMA server to the second DMA gateway in response to

receiving the second routing instructions from the second DMA gateway.

26.- 30. (Canceled).
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REMARKS

Applicant thanks the Examiner for indicating that claims 3-17 are allowable. Claims 1-

25 are pending. Claims 26-30 have been canceled without prejudice or disclaimer.
Double Patenting Rejections

The Office has rejected claims 1, 2, and 18-25, at page 3 of the Office Action, under the
judicially created doctrine of obviousness-type double patenting, as being unpatentable over
claims 1, 2, and 33-40 of U.S. Patent No. 7,855,988. As suggested by the Examiner, Applicant
has attached a terminal disclaimer. As such, Applicant respectfully requests the rejection of

claims 1, 2, and 18-25 be withdrawn. Thus, all claims are allowable.

CONCLUSION

Accordingly, Applicant respectfully requests reconsideration and withdrawal of each of
the objections and rejections, as well as an indication of the allowability of each of the pending

claims.

The Examiner is invited to contact the undersigned attorney at the telephone number

listed below if such a call would in any way facilitate allowance of this application.

The Commissioner is hereby authorized to charge any fees that may be required, or credit

any overpayment, to Deposit Account Number 50-2469. [

Respectfully submitted,

d-7- 29/2
Date Jefti€y G. Toler Reg No. 38,342

TOLER LAW GROUP
8500 Bluffstone Cove, Suite A201 |
Austin, TX 78759 ‘
Telephone: (512) 327-5515
Facsimile: (512) 327-5575
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In re Application of: SHAOWEI PAN
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Filed: NOVEMBER 9, 2010
For: SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE ARCHITECTURE

The owner*, _| EMKO CORPORATION , of 100 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 7,855,988 as the term of said prior patent is defined in 35 U.S.C. 154
and 173, and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly owned. This
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is found invalid by a court of competent jurisdiction;
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has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. I:‘ For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/arganization.

I hereby declare that all statements ma de herein of my own knowledge are true and that all statements made on in formation and
belief are belie ved to be true; a nd further that th ese statements were made with the knowledge that willful false s tatements and the like so
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Sighature Date
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*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
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to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upen the individual case. Any comments
on the amount of time you require to complete th is form and/or suggestions for reducing this bu rden, 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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*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
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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
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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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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

12/942,642 PAN, SHAOWEI
Office Action Summary Examiner Art Unit

BOB PHUNKULH 2477

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X Responsive to communication(s) filed on 09 November 2010.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)] An election was made by the applicant in response to a restriction requirement set forth during the interview on
___;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
5)[X Claim(s) 1-30 is/are pending in the application.
ba) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) is/are allowed.
7)X] Claim(s) 1,2 and 18-30 is/are rejected.
8)[X] Claim(s) 1,2 and 18-3Qis/are objected to.
9)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 09 November 2010 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
2)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[JSome * ¢)[_] None of:
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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZ Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _.
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 11/12/10. 11/09/10. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20111019
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DETAILED ACTION
Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.
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Art Unit: 2477

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claims 1, 2, 18-25, are rejected on the ground of nonstatutory obviousness-type
double patenting as being unpatentable over claims 1, 2, 33-40 of U.S. Patent No.
7,855,988. Although the conflicting claims are not identical, they are not patentably
distinct from each other because the metes and bounds of the claims cover the same

subject matters.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for a patent.

Claims PAN are rejected under 35 U.S.C. 102(a) as being anticipated by PAN et
al. (US 2006/0234774 A1), hereinafter PAN.

Regarding claim 26, PAN discloses a non-transitory computer-readable storage
medium comprising instructions that, when executed by a processor, cause the
processor to:

receive a first call via a first interface of an orbiting satellite, wherein the first
interface is adapted to communicate with a legacy communications network, and

wherein the call is directed to a mobile communication device that is accessible to a first
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distributed mobile architecture (DMA) server (the first interface of the satellite 1814
receives call from legacy communication network via transceiver 1810, see figure 18
and paragraph 0085); and

route the first call to the first DMA server via a second interface of the orbiting
satellite, wherein the second interface is adapted to communicate with a private internet
protocol (IP) network, wherein the first DMA server includes a wireless transceiver to
communicate with the mobile communication device (routing the call to DMA server

1802 via the second interface of the satellite 1814, see figure 18 and paragraph 0085).

Regarding claim 28, PAN discloses instructions that, when executed by the
processor, cause the processor to: receive a second call via the second interface of the
orbiting satellite, wherein the second call is directed to a destination device that is
accessible to the legacy communications network; and route the second call to the
legacy communications network via the first interface of the orbiting satellite (the call
received from the DMA 1802 is forward to the calls destination via satellite 1814, see

paragraph 0085 and figure 18).

Regarding claim 30, PAN discloses instructions that, when executed by the
processor, cause the processor to: receive a second call via the second interface of the
orbiting satellite, wherein the second call is directed to a destination device that is
associated with a second legacy communication network; and route the second call to a

second orbiting satellite via a third interface of the orbiting satellite, wherein the third
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interface is adapted to communicate with a satellite communications network, wherein
the second orbiting satellite is adapted to route the second call to the destination device
via the second legacy communications network (the call receive from the first legacy
communication via transceiver 1810 is further forwards to it destination via the second

legacy communication via transceiver 1812, see figure 18 and paragraph 0085).

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 27, 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over
PAN, in view of WIEDEMAN et al. US 6,985,454 B1, hereinafter WIEDEMAN.

Regarding claims 27, 29, PAN fails to discloses a second mobile devices that is
accessible to a second DMA server or the satellite communication system includes
other satellites for relaying the call to it destination.

WIEDEMAN, on the other hand, discloses the satellites communication system
includes a plurality of satellites and a plurality of gateways for routing the
communication call to it indented destination (see figure 3).

Therefore, it would have been obvious to one having ordinary skill in the art at
the time of invention was made to includes WIEDEMAN teaching especially the plurality

of satellites and a plurality of gateways (DMA) in the system taught by PAN in order to
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provides a technique to extend the Internet with satellites thereby enabling remote users
to access the Internet.
Allowable Subject Matter
Claims 3-17 are objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the

base claim and any intervening claims.

Conclusion

Any response to this action should be mailed to:

The following address mail to be delivered by the United States Postal
Service (USPS) only:

Mail Stop
Commissioner for Patents
P. O. Box 1450

Alexandria, VA 22313-1450

or faxed to:
(571) 273-8300, (for formal communications intended for entry)

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Bob A. Phunkulh whose telephone number is (571)
272-3083. The examiner can normally be reached on Monday-Thursday from 8:00 A.M.
to 5:00 P.M. (first week of the bi-week) and Monday-Friday (for second week of the bi-

week).
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor Chirag G. Shah, can be reach on (571) 272-3144. The fax phone number
for this group 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).

/BOB A PHUNKULH/
Primary Examiner, Art Unit 2477
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Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Avplicant of cited where Relevant Ts
Initial* No | Numbers Codezj Code4| Date PP Passages or Relevant
Document ;
Figures Appear
1 L]

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

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T8
publisher, city and/or country where published.

Examiner| Cite
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

{ Not for submission under 37 CFR 1.99)

Application Number 12942642

Filing Date 2010-11-09

First Named Inventor | Shaowei Pan

Art Unit | 2477

Examiner Name | Bob A. Phunkulh

Attorney Docket Number

| 1082-0013-C1

1 Non-Final Office Action for U.S. Application No. 12/172,639 (Attorney Docket No. 1082-0013), mailed May 21, 2010, 6

pages. l
5 Notice of Allowance and Fee(s) Due for U.S. Application No. 12/172,639 (Attarney Docket No. 1082-0013), mailed D
September 17, 2010, 4 pages.

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

EXAMINER SIGNATURE

Examiner Signature | /Bob Phunkull/

Date Considered t

11/03/2011

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

English language translation is attached.

T See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPQ
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. § Applicant is to place a check mark here if
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Application/Control No. Applicant(s)/Patent Under
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Index of Claims 12942642 PAN, SHAOWEI
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““ Examiner Art Unit

BOB PHUNKULH 2477
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number

12/942, 842

Filing Date

First Named Inventor ‘ Shaowei Pan

Art Unit | 2477

Examiner Name ‘ Bob A. Phunkulh

Attorney Docket Number | 1082-0013-C1

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
e e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 7054322 B2 2006-05-30 D'Annunzio et al.
If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
Examiner, Publication Kind |Publication | Name of Patentee or Applicant | F298S:Columns,Lines where
s Cite No . PP Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear
1 20060114834 A1l 2006-06-01 Shin et al.
2 20030048766 A1l 2003-03-13 D'Annunzio et al.
3 20020009060 A1 2002-01-24 Gross
4 20070230352 Al 2007-10-04 Kokku et al.
5 20050091392 A1l 2005-04-28 Gesswein et al.

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /BAP/

Microsoft - Ex1002
Page 173 of 271



Application Number 12/%42642
Filing Date

INFORMATION DISCLOSURE

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

First Named Inventor l Shaowei Pan

Art Unit | 2477

Examiner Name |  Bob a. Phunkulh
Attorney Docket Number | 1082-0013-C1

6 20060258358 A1 2006-11-16 Kallio
7 20060098661 A1 2006-05-11 Pan
8 20070147598 A1 2007-06-28 Somes et al.

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Codez2j Code#| Date PP Passages or Relevant
Document .
Figures Appear
1 ]

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

NON-PATENT LITERATURE DOCUMENTS

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

Examiner| Cite
Initials* | No

The International Search Report and the Written Opinion from the international Searching Authority (ISA/KR) for D
International Application No. PCT/US2009/045973, mailed January 18, 2010, 14 pages.

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

EXAMINER SIGNATURE

Examiner Signature I /Bob Phunkuih/ Date Considered l 10723720711

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/942,642 11/09/2010 Shaowei Pan 1082-0013-C1
CONFIRMATION NO. 2064
60533 PUBLICATION NOTICE

TOLER LAW GROUP

TOLER LAW GROUP R A
8500 BLUFFSTONE COVE 00000004647093

SUITE A201

AUSTIN, TX 78759

Title:SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE
ARCHITECTURE

Publication No.US-2011-0060853-A1
Publication Date:03/10/2011

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 Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, 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 http:/pair.uspto.gov/. 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
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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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE I UNIT I FIL FEE RECD I ATTY DOCKET.NO ITOT CLA]MSIIND CLAIMSl
12/942,642 11/09/2010 2182 722 1082-0013-C1 30 3
CONFIRMATION NO. 2064
60533 FILING RECEIPT

ToLER LAW GroU® L
3600 BLUFFSTONE GOVE UL

SUITE A201

AUSTIN, TX 78759

Date Mailed: 12/03/2010

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

Applicant(s)
Shaowei Pan, Kildeer, IL;
Assignment For Published Patent Application
Lemko Corporation, Schaumburg, IL
Power of Attorney: The patent practitioners associated with Customer Number 60533

Domestic Priority data as claimed by applicant
This application is a CON of 12/172,639 07/14/2008 PAT 7,855,988

Foreign Applications

If Required, Foreign Filing License Granted: 11/22/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/942,642

Projected Publication Date: 03/10/2011
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED MOBILE
ARCHITECTURE

Preliminary Class
710

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 (1-866-999-4158).

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

page 2 of 3

Microsoft - Ex1002
Page 177 of 271



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).
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 12/942,642
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE(S) FEE($)
BASIC FEE
e oo 0) N/A N/A N/A 82 N/A
SEARCH FEE
7 GFR 11600, ), or () N/A N/A N/A 270 N/A
EXAMINATION FEE
A TIONFEE N/A N/A N/A 110 N/A
TOTAL CLAIMS . .
(37 CFR 1.16()) 30 minus 20 = 10 X 26 = 260 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 110 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* | the difference in column 1 is less than zero, enter "0" in column 2 TOTAL 722 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT RATE(S) ADDITIONAL RATE(S ADDITIONAL
< AFTER PREVIOUSLY EXTRA ( FEE($) ®) FEE($)
E AMENDMENT PAID FOR
Im| Total . i - =
s (37 OF(;HE 16(i)) Minus x = OR =
% Independent * Minus | *** = M _ OR _
| e©7crriiem)
z Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = =
= (37 OF(FJHE 16() X OR -
% Independent Minus | ** = X - OR =
W | G7cFR1.16(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.

Microsoft - Ex1002
Page 179 of 271



MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number

12942642

Filing Date

Applicant(s) Shaowei Pan

* 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 51
2 1 52
3 1 53
4 1 54
5 1 55
6 1 56
7 1 57
8 1 58
9 1 59
10 1 60
11 1 61
12 1 62
13 1 63
14 1 64
15 1 65
16 1 66
17 1 67
18 1 68
19 1 69
20 1 70
21 1 71
22 1 72
23 1 73
24 1 74
25 1 75
26 1 76
27 1 77
28 1 78
29 1 79
30 1 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
4 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 100
Total Indep 3 0 0
Total 27 ‘J 0 J 0 ‘J
Depend
X S N
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Electronic Acknowledgement Receipt

EFSID: 8801999
Application Number: 12942642
International Application Number:
Confirmation Number: 2064

Title of Invention:

SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED

MOBILE ARCHITECTURE
11/22/3010 WANI1 00000007 502469 12942642
0 FC:jEOE 78.00 DA
First Named Inventor/Applicant Name: Shaowel Pan
Customer Number: 60533
Filer: Jeffrey G. Toler/Hanna Kim

Filer Authorized By:

Jeffrey G. Toler

Attorney Docket Number:

1082-0013-C1

Receipt Date: 09-NOV-2010
Filing Date:
Time Stamp: 16:39:59

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $644

RAM confirmation Number 3199

Deposit Account 502469
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 CF.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F R. Section 1.20 (Post Issuance fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
File Listing:
Document _n . File Size(Bytes)/ Multi Pages
n A . .
Number Document Descriptio File Name Message Digest | Part/.zip| (if appl.)
164543
1 0013_C1_Application.pdf yes 40
9077e20c9a2257¢7 e 14f505cctd 3acad(]
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 31
Claims 32 39
Abstract 40 40
Warnings:
Information:
) o 261478
2 Drawmgs—onlg bIaFk and white line 0013_C1_Drawings.pdf no 15
rawings
245004dc06247945d 1 d6cdbab7d7a9bag’|
arefcd
Warnings:
Information:
635693
3 Application Data Sheet ADS.pdf no 3
d3ds51 1629441 25
3ecS7
Warnings:
Information:
This is not an USPTO supplied ADS fillable form
353388
4 Oath or Declaration filed Declaration_and_POA.pdf no 2
s bz mesa6T
Warnings:
Information:
627290
5 Information Disclosure Statement (IDS) \DS.odf no 4
Filed (SB/08) P -
309
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
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Doc code: ID PTO/SB/08a (01-10)
© ,[ .S . . . . Approved for use through 07/31/2012. OMB 0851-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Offics: U.S. DEPARTMENT OF COMMERGE

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

Application Number 12942642

Filing Date 2010-11-09
INFORMATION DISCLOSURE First Named Inventor [Shaowei Pan
STATEMENT BY APPLICANT | —— |

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

Attorney Docket Number ,1082-0013—01

U.S.PATENTS
. , . . Pages,Columns,Lines where
E)fgm*mer Clta Patent Number Kind Issue Date Na”."e of Patentee or Applicant Relevant Passages or Relevant
Initial No Codet of cited Document

Figures Appear

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

U.S.PATENT APPLICATION PUBLICATIONS

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

Examiner Cite No Publication Kind | Publication Name of Patentee or Applicant
Initial* Number Codet| Date of cited Document

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Avplicant of cited where Relevant Ts
Initial* No | Numbers Codezj Code4| Date PP Passages or Relevant
Document ;
Figures Appear
1 L]

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

NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T8
publisher, city and/or country where published.

Examiner| Cite
Initials* [ No
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INFORMATION DISCLOSURE

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

Application Number 12942642

Filing Date 2010-11-09

First Named Inventor | Shaowei Pan

Art Unit |

Examiner Name |

Attorney Docket Number |1082-OO13—C1

1 Non-Final Office Action for U.S. Application No. 12/172,639 (Attorney Docket No. 1082-0013), mailed May 21, 2010, 6

pages. l
5 Notice of Allowance and Fee(s) Due for U.S. Application No. 12/172,639 (Attarney Docket No. 1082-0013), mailed D
September 17, 2010, 4 pages.

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

EXAMINER SIGNATURE

Examiner Signature

Date Considered

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

English language translation is attached.

T See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPQ
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. § Applicant is to place a check mark here if
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Application Number 12942642
Filing Date 2010-11-09

INFORMATION DISCLOSURE

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

First Named Inventor | Shaowei Pan

Art Unit |

Examiner Name |

Attorney Docket Number ‘ 1082-0013-C1

CERTIFICATION STATEMENT

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

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

OR

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

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

[[] See attached certification statement.
[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X] A certification statement is not submitted herewith.

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

Signature %f' Z Date (YYYY-MM-DD) (D) e- //~/ 4

Name/Print Jefffey G. Toler Registration Number | 38,342

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

EFS ID: 8830050
Application Number: 12942642
International Application Number:
Confirmation Number: 2064

Title of Invention:

SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED

MOBILE ARCHITECTURE

First Named Inventor/Applicant Name:

Shaowei Pan

Customer Number:

60533

Filer:

Jeffrey G. Toler/Hanna Kim

Filer Authorized By:

Jeffrey G. Toler

Attorney Docket Number: 1082-0013-C1
Receipt Date: 12-NOV-2010
Filing Date:
Time Stamp: 17:31:40

Application Type:

Utility under 35 USC 111(@a)

Payment information:

Submitted with Payment no
File Listing:
Document o . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
Inf tion Discl Stat t (IDS 493292
1 nformation Disclosure Statement (IDS) 0013_C1_IDS.pdf ho 3

Filed (SB/08)

06fd8e7d72874a963d6438dbb4ff1495c92
eff33

Warnings:
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This is not an USPTO supplied IDS fillable form

173486
2 NPL Documents NFOA_05_21_2010.pdf no 6
£2b54bc20b43065fc664bdb6411c4fd6209)
03866
Warnings:
Information:
252615
3 NPL Documents NOA_09_17_2010.pdf no 4
d997ac2c52686e545d4ddf81940f173405d|
68e94
Warnings:
Information:
Total Files Size (in bytes):| 919393

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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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

Filing Date

First Named Inventor ‘ Shaowei Pan

Art Unit
( Not for submission under 37 CFR 1.99) |
Examiner Name ‘
Attorney Docket Number | 1082-0013-C1
U.S.PATENTS
. . . . Pages,Columns,Lines where
E);gm*mer Cite Patent Number Kind Issue Date Nan_ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Codet? of cited Document :
Figures Appear

1 7054322 B2 2006-05-30 D'Annunzio et al.

If you wish to add additional U.S. Patent citation information please click the Add button.
U.S.PATENT APPLICATION PUBLICATIONS
Examiner| . Publication Kind |Publication | Name of Patentee or Applicant | F.2988.Columns,Lines where
s Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document .
Figures Appear

1 20060114934 A1 2006-06-01 Shin et al.

2 20030048766 A1l 2003-03-13 D'Annunzio et al.

3 20020009060 A1l 2002-01-24 Gross

4 20070230352 A1 2007-10-04 Kokku et al.

5 20050091392 Al 2005-04-28 Gesswein et al.
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Application Number

Filing Date

INFORMATION DISCLOSURE

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

First Named Inventor l Shaowei Pan
Art Unit \
Examiner Name I

Attorney Docket Number | 1082-0013-C1

6 20060258358 A1 2006-11-16 Kallio
7 20060098661 A1 2006-05-11 Pan
8 20070147598 A1 2007-06-28 Somes et al.

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Codez2j Code#| Date PP Passages or Relevant
Document .
Figures Appear
1 ]

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

NON-PATENT LITERATURE DOCUMENTS

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

Examiner| Cite
Initials* | No

The International Search Report and the Written Opinion from the international Searching Authority (ISA/KR) for D
International Application No. PCT/US2009/045973, mailed January 18, 2010, 14 pages.

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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Application Number

Filing Date

INFORMATION DISCLOSURE

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

First Named Inventor l Shaowei Pan
Art Unit |

Examiner Name '

Attorney Docket Number l1082-0013-C1

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

Filing Date

INFORMATION DISCLOSURE

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

First Named Inventor I Shaowei Pan

Art Unit |

Examiner Name I

Attorney Docket Number I 1082-0013-C1

CERTIFICATION STATEMENT

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

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

OR

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

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

[[] See attached certification statement.
[[] Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

None

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

Signature S T e Date (YYYY-MM-DD)  |Joyo- 2/~ 0F

Name/Print Jeﬁﬁy G. Toler Registration Number 38,342

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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PCT/IJ52009/045973
PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

- PCT

JEFFREY G. TOLER

THE INTERNATIONAL SEARCH REPORT AND
HE WRITTEN OPINION OF THE INTERNATIONAL

NOTIFICATION OF TRANSMITTAL OF
2. SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

{{Date of mailing
| |(day/month/year) 18 JANUARY 2010 (18.01.2010)

]
Applicant's or agent's file reference”™ N:j ( LQ‘Z[@T
1082-0013-WO FOR FURTHER ACTION  See paragraphs 1 and 4 below

International application No. I(gter;latio?hz/all ﬁli;lg date
ay/montn/year,
PCT/US2009/045973 02 JUNE 2009 (02.06.2009)
Applicant

LEMKO CORPORATION etal

1. g The applicant is hereby notified that the international search report and the written opinjon of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.
Where? Directly to the International Bureau of WIPQO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, see the notes on the accompanying sheet.

2. 1:] The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D ‘With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
[:[ the protest together with the decision thereon has been transmitted to the International Burean together with the
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders
Shortly after the expiration of 18 months from the priority date, the international application will be published by the International
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the International Bureau as provided in Rules 904is.1 and 90bis.3, respectively, before the completion of
the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an international
preliminary examination report has been or is to be established. These comments would also be made available to the public but not
before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary

examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19 months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT dpplicant's
Guide, National Chapters.

Name and mailing address of the ISA/KR Authorized officer
B Korean Intellectual Property Office
=, Government Complex-Daejeon, 139 Seonsa-ro, COMMISSIONER
.. ~ Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-5762 e
Form PCT/ISA/220 (July 2009) (See notes on accompanying sheet)
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NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the filing of amendments under Article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant’s Guide.

In these Notes, "Article", "Rule” and "Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinion of the International
Searching Authority, one opportunity to amend the claims of the international application. It should however be emphasized
that, since all parts of the international application (claims, description and drawings) may be amended during the
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCT Applicant’s Guide, Annex B).

The attention of the applicant is drawn to the fact that ammendments to the claims under Article 19 are not allowed where
the International Searching Authority has declared, under Article 17(2), that no international search report would be established
(see PCT Applicant's Guide, paragraph 296).

‘What parts of the international application may be amended ?
Under Article 19, only the claims may be amended.

During the international phase, the claims may also be amended (or further amended) under Article 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the International Preliminary Examining Authority.

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or,
where applicable, Article 41.

When ? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date,
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having
been received on time if they are received by the International Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

‘Where not to file the amendments ?
The amendments may only be filed with the International Bureau and not with the receiving Office or the
International Searching Authority (Rule 46.2).

‘Where a demand for international preliminary examination has been/is filed, see below.

How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of
one or more of the claims as filed.

A replacement sheet or sheets containing a complete set of claims in replacement of all the claims previously filed
must be submitted.

Where a claim is cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered,
they must be renumbered consecutively .in Arabic numerals (Section 205(a)).

The amendments must be made in the Janguage in which the international application is to be published.

‘What documents must/may accompany the amendments ?
Letter (Section 205(b)):
The amendments must be submitted with a letter.
The letter will not be published with the international application and the amended claims. It should not be
confused with the "Statement under Article 19(1)" (see below,under "Statement under Article 19(1)").
The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application is English, the letter must be in English; if the language of the international
application is French, the letter must be in French.

Notes to Form PCT/ISA/220 (first sheet) (July 2009)
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NOTES TO FORM PCT/ISA/220 (continued)

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in
particular, indicate, in connection with each claim appearing in the international application (it being understood
that identical indications concerning several claims may be grouped), whether
(i) the claim is unchanged;
(ii) the claim is cancelled;
(iii) the claim is new;
(iv) the claim replaces one or more claims as filed;
(v) the claim is the result of the division of a claim as filed.
The following examples illustrate the manner in which amendments must be explained in the accompanying
letter:
1. [Where originally there were 48 claims and after amendment of some claims there are 51]:
"Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added."
2. [Where originally there were 15 claims and after amendment of all claims there are 11]:
"Claims 1 to 15 replaced by amended claims 1 to 11."
3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding
new claims]:
"Claims I to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.” or
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged."
4, [Where various kinds of amendments are made]:
"Claims 1 - 10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added.”

"Statement under Article 19(1)" (Rule 46.4)

The amendments may be accompanied by a statement explaining the amendments and indicating any impact
that such amendments might have on the description and the drawings (which cannot be amended under
Article 19(1)).

The statement will be published with the international application and the amended claims.

It must be in the language in which the international application is to be published.

It must be brief, not exceeding 500 words if in English or if translated into English.

It should not be confused with and does not replace the letter indicating the differences between the claims
as filed and as amended. It must be filed on a separate sheet and must be indentified as such by a heading,
preferably by using the words "Statement under Article 19(1).”

It may not contain any disparaging comments on the international search report or the relevance of citations
contained in that report. Reference to citations, relevant fo a given claim, contained in the international search
report may be made only in connection with an amendment of that claim.

Consequence if a demand for international preliminary examination has already been filed
If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for
international preliminary examination has already been submitted, the applicant must preferably, at the time of
filing the amendments (and any statement) with the International Bureau, also file with the International
Preliminary Examining Authority a copy of such amendments {and of any statement) and, where required, a
translation of such amendments for the proceduer before that Authority (see Rules 55.3(a) and 62.2, first sentence).
For further information, see the Notes to the demand form (PCT/IPEA/401).

If a demand for international preliminary examination is made, the written opinion of the International Searching
Authority will, except in certain cases where the International Preliminary Examining Authority did not act as
International Searching Authority and where it has notified the International Bureau under Rule 66.15bis(b), be
considered to be a written opinion of the International Preliminary Examining Authority. If a demand is made, the
applicant may submit to the International Preliminary Examining Authority a reply to the written opinion together,
where appropriate, with amendments before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 435is.1(c)).

Consequence with regard to translation of the international application for entry into the national phase
The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as
amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to ,
the translation of the claims as filed.

For further details on the requirements of each designated/elected Office, see the PCT Applicant's Guide,
National Chapters.

Notes to Form PCT/ISA/220 (second sheet) (July 2009)
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* Attention

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual
Property Office English website for three months from the date of mailing of the international search report.

http://www.kipo.go.kr/en/ => Patent Search => PCT-Service

ID : PCT international application number
PW: H4UQ3CEB

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an
International Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual
Property Korea Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: http://www.ipkcenter.com
Email: ipke@ipkcenter.com

Phone: +1 703 388 1066

Fax: +1 703 388 1084

Notes to Form PCT/ISA/220 (third sheet) (July 2009)

Microsoft - Ex1002
Page 195 of 271



‘ PCT/US2009/045973
PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220
1082-0013-WO ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/vear) (Earliest) Priority Date (day/month/yvear)

PCT/US2009/045973 02 JUNE 2009 (02.06.2009) 14 JULY 2008 (14.07.2008)
Applicant

LEMKO CORPORATION et al

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 3 sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of :

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))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.65bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2. D Certain claims were found unsearchable (See Box No. II)

3. D Unity of invention is lacking (See Box No. III)

4.  With regard to the title,
Xl the text is approved as submitted by the applicant.
]:] the text has been established by this Authority to read as follows:

5. With regard to the abstract,
x the text is approved as submitted by the applicant.
D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV, The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
@ as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.

b. D none of the figure is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2008)
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\ {

INTERNATIONAL SEARCH REPORT International application No.
PCT/US2009/045973

A CLASSIFICATION OF SUBJECT MATTER

HO4L 12/56(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC : HO4L, HO4Q, HO4J, H04M, GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models since 1975
Japanese Utility models and applications for Utility models since 1975

Electronic data base consulted during the international search {(name of data base and, where practicable, search terms used)

eKOMPASS(KIPO internal) "Distributed Mobile Architecture (DMA), gateway, server, rout*, HLR, VLR"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2006-0258358 Al (Juha Kallio) 16 November 2006 1-46
See the abstract; figures 2 and 4B; paragraph [0012]-[0014], [0018], [0053]-[0055] and [0062]

A US 2006-0098661 A1 (Shaowei Pan) 11 May 2006 1-46
See figures 14-15; paragraph [0033], [0063] and [0069]-[0070]; claims 52-60

A US 2007-0147598 Al (Brian E. Somes et al.) 28 June 2007 1-46
See figure ; paragraph [0006], [0013]-[0015]} and [0018]-[0020]

A US 2007-0230352 Al (Ravindranath Kokku et al.) 04 October 2007 1-46
See the abstract; figure 1; paragraph [0011] and [0022]

A US 2005-0091392 A1 (Lothar Gesswein et al.) 28 April 2005 1-46
See the abstract; figure 1; paragraph [0029]-[0030]

D Further documents are listed in the continuation of Box C. E See patent family annex.
* Special categories of cited documents: "I later document published after the international filing date or priority
"A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E"  earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"™  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"G"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent famity
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
15 JANUARY 2010 (15.01.2010) 18 JANUARY 2010 (18.01.2010)
Name and mailing address of the ISA/KR Authorized officer
g Korean Intellectual Property Office
3 Government Complex-Daejeon, 139 Seonsa-ro, Seo- KIM, Sae Young
? gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5685

Form PCT/ISA/210 (second sheet) (July 2008)
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/US2009/045973

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2006-0258358 At 16.11.2006 F1 20050500 DO 11.05.2005
WO 2006-120289 A2 16.11.2006
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TTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2009/045973

Box No. I Basis of this opinion

1. Withregard to the language, this opinion has been established on the basis of :
the international application in the language in which it was filed

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

2. D This opinion has been established taking into account the rectification of an ebvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 435is.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:
a. type of material
D a sequence listing
D table(s) related to the sequence listing

b. format of material

I:I on paper

I:] in electronic form

c. time of filing/furnishing
D contained in the international application as filed.
D filed together with the international application in electronic form.
D furnished subsequently to this Authority for the purposes of search.

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

5. Additional comments:
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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) Claims 1-46 YES
Claims NONE NO

Inventive step (IS) Claims 1-46 VES
Claims ~NONE NO

Industrial applicability (IA) ~ Claims  1-46 YES
Claims NONE NO

2. Citations and explanations :

Reference is made to the following documents:

D1: US 2006-0258358 A1l
D2: US 2006-0098661 Al
D3: US 2007-0147598 Al
D4: US 2007-0230352 A1
D5: US 2005-0091392 A1

D1 relates to a method for performing inter-system handovers in a communication system
comprising at least a mobile station, a call state control function, a first and a second call

control node, a first and a second media gateway and a radio network node.

D2 relates generally to the distributed mobile communication systems.

D3 relates generally to telecommunications and, more particularly, to providing connections

between carriers.

D4 relates to communication networks, and more particularly, to a multipath routing
architecture and congestion control protocol for harnessing network capacity across multiple

Internet paths for point-to-point large data transfers.

D5 relates to a method for codec negotiation for a data transmission between two media

gateways and to a device related hereto.

1. Novelty and Inventive Step
1.1 Claims [1-21]

Claim 1 discloses a method, comprising: receiving at a first distributed mobile architecture
(DMA) gateway communications information for a communications network accessible by a

second DMA gateway,

(Continued on the Supplemental Box)
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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:

- The expression "the call” in claim 22, line 35 is more or less vague and unclear.
- The number "20" in claim 31 appears to be a mistake of a number "22" in writing.
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of :

(Box No. V)

the communications information indicating one or more devices accessible by one of a DMA
server and a legacy communications network, wherein the first DMA gateway and the
second DMA gateway participate in a DMA gateway communications network; storing the
communications information in a home DMA register of the first DMA gateway; receving a
communication at the first DMA gateway for a target device indicated by the
communications information to be served by the second DMA gateway; and routing the
communication from the first DMA gateway to the target device by relaying the
communication from the first DMA gateway to the second DMA gateway via the DMA

gateway communications network.

However, none of the documents D1-D5 disclose the technical features of claim 1. Moreover,
it is not obvious for a person skilled in the art to arrive at claim 1 by applying the features in

D1-D5.

Therefore, claim 1 is considered to be novel under PCT Article 33(2) and an inventive step is
also present in the subject matter of the claim under PCT Article 33(3). Accordingly, the
subject matter of claims 2-21, which are directly or indirectly dependent on claim 1, is
considered to be novel under PCT Article 33(2) and to involve an inventive step under PCT

Article 33(3).

1.2 Claims [22-32]

Claim 22 discloses a network communications system, comprising: a first interface adapted to
communicate with a legacy communications network; a second interface adapted to
communicate with a private Internet Protocol (IP) network; a third interface adapted to
communicate with a DMA gateway communications network; and a server having logic
adapted to: receive legacy network information from a second DMA gateway, the legacy
network information indicating that the legacy communications network is in a
communications range of the second DMA gateway; and forward information associated
with a communication received from a DMA server via the second interface to the second
DMA gateway via the third interface; wherein the call is placed to a destination device

accessible via the legacy communications network.

(Continued on the next page)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of :
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However, none of the documents D1-D5 disclose the technical features of claim 22.
Moreover, it is not obvious for a person skilled in the art to arrive at claim 22 by applying the
features in D1-D5. Therefore, claim 22 is considered to be novel under PCT Article 33(2) and
an inventive step is also present in the subject matter of the claim under PCT Article 33(3).
Accordingly, the subject matter of claims 23-32, which are directly or indirectly dependent
on claim 22, is considered to be novel under PCT Article 33(2) and to involve an inventive

step under PCT Article 33(3).

1.3 Claims [33-41]

Claim 33 discloses a method of routing calls via a communications network, the method
comprising: receving first routing instructions at a first distributed mobile architecture
(DMA) server from a first DMA gateway when the first DMA server is in a first service area
of the first DMA gateway, the first DMA gateway comprising a first orbiting satellite; and
sending a first call received at the first DMA server from a first bobile communications device
via a wireless transceiver integrated with the first DMA server to the first DMA gateway via a
private INternet Protocol (IP) network according to the first routing instructions; wherein
the first call placed to a destination device accessible via a legacy communications network,

the legacy communication network accessible via the first DMA gateway.

However, none of the documents D1-D5 disclose the technical features of claim 33.
Moreover, it is not obvious for a person skilled in the art to arrive at claim 33 by applying the
features in D1-D5. Therefore, claim 33 is considered to be novel under PCT Article 33(2) and
an inventive step is also present in the subject matter of the claim under PCT Article 33(3).
Accordingly, the subject matter of claims 34-41, which are directly or indirectly dependent
on claim 33, is considered to be novel under PCT Article 33(2) and to involve an inventive

step under PCT Article 33(3).

1.4 Claims [42-45]

Claim 42 discloses a network communications system, comprising: a distributed mobile
architecture (DMA) server coupled to a wireless transceiver, the DMA server including: a
first interface adapted to communicate with a private Internet Protocol (IP) network; a
second interface adapted to communicate with a gateway communications network; and a
derver having logic adapted to: receive a call from a mobile communications device via the
wireless tranceiver; and send call information related to the call to a DMA gateway, the DMA

(Continued on the next page)
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gateway; wherein the call is placed to a destination device accessible via a legacy
communications network, the legacy commumications network accessible via the DMA

gateway.

However, none of the documents D1-D5 disclose the technical features of claim 42.
Moreover, it is not obvious for a person skilled in the art to arrive at claim 42 by applying the
features in D1-D5. Therefore, claim 42 is considered to be novel under PCT Article 33(2) and
an inventive step is also present in the subject matter of the claim under PCT Article 33(3).
Accordingly, the subject matter of claims 43-45 dependent on claim 42, is considered to be

novel under PCT Article 33(2) and to involve an inventive step under PCT Article 33(3).

1.5 Claim 46

Claim 46 discloses an orbiting satellite, comprising: a first interface adapted to communicate
with a legacy communications network; second interface adapted to communicate with a
private Internet Protocol (IP) network; and a server having logic adapted to: receive a call via
the first interface, the call placed to a first mobile communications device accessible to a first
distributed mobile architecture (DMA) server; and route the call to the first DMA server via
the second interface, wherein the first DMA server includes a wireless transceiver to

communicate with the first mobile communications device.

However, none of the documents D1-D5 disclose the technical features of claim 46.
Moreover, it is not obvious for a person skilled in the art to arrive at claim 46 by applying the
features in D1-D5. Therefore, claim 46 is considered to be novel under PCT Article 33(2) and

an inventive step is also present in the subject matter of the claim under PCT Article 33(3).

2. Industrial Applicability

The industrial applicability of claims 1-46 is self~evident in the sense of PCT Article 33(4)
because the subject matter claimed can be made or used in industry.

Form PCT/ISA/237 (Supplemental Box) (April 2007)
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SYSTEM, METHOD, AND DEVICE FOR ROUTING CALLS USING A
DISTRIBUTED MOBILE ARCHITECTURE

Shaowei Pan

CLAIM OF PRIORITY

[0001] The present application claims priority from and is a continuation of patent
application number 12/172,639 filed on July 14, 2008 and entitled “SYSTEM,
METHOD, AND DEVICE FOR ROUTING CALLS USING A DISTRIBUTED
MOBILE ARCHITECTURE,” the contents of which are expressly incorporated herein

by reference in their entirety.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates generally to mobile communications systems.

BACKGROUND

[0003] Access to basic telephony service is particularly important for rural and isolated
communities. Telephony access allows small-scale enterprises, cooperatives, and farmers
to obtain accurate information on fair prices for their products and to access regional and
national markets. Access also reduces the cost of transportation and supports the local
tourist industry. By bringing markets to people via telecommunications, rather than
forcing people to leave in search of markets, urban migration is reduced and greater

income and employment potential are generated in rural areas.

[0004] Unfortunately, the last decade of the telecommunications boom has not alleviated
the disparities between urban and rural communities. The average imbalance, in terms of
telephone penetration, in Asia, for example, is over ten to one and is often as high as
twenty to one. This means that a country whose urban markets have a penetration of four
(4) telephone lines per one-hundred (100) inhabitants, e.g., India and Pakistan, has a rural
penetration of less than 0.2 per one-hundred (100). The situation is more acute in most

African countries and in some parts of Latin America. By comparison, the disparity in
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average income level between urban and rural residents in the developing world is

usually less than four to one.

[0005] Current telephone systems are expensive to deploy. For example, a typical
cellular system that includes a mobile switching center (MSC), a base station controller
(BSC), and a home location register/visitor location register (HLR/VLR) can cost over
$2.0 million. Moreover, such a system may require a minimum of ten thousand users in
order to be economically viable. In many rural areas, the population is not large enough
to support the installation of such a system. Further, in many cases, the conditions in
which the equipment (e.g., the MSC, BSC, and HLR/VLR) is to be operated are
extremely harsh and environmentally prohibitive. An alternative to such a cellular
system can include a wired system, but the costs associated with deploying and

maintaining land lines are too high for certain rural areas.

[0006] In deploying telephone systems in such situations, a further concern is how to
expand an existing telephone system or implement a new phone system capable of
operating with existing telephone systems. For example, it may be desirable to allow
communications with users serviced by existing public switched telephone network
(PSTN) services, Voice over Internet Protocol (VoIP) systems, wireless communications
systems, and other systems. Providing compatibility between these systems presents a
challenge. Moreover, because some of these systems may be deployed in rural or other
remote arcas, providing a medium through which newly deployed systems can

communicate with one another presents a further challenge.

[0007] Accordingly, there exists a need for an improved communications system that is
relatively inexpensive to deploy and relatively inexpensive to operate, as well as able to

integrate different communications systems.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present disclosure is pointed out with particularity in the appended claims.
However, other features are described in the following detailed description in conjunction

with the accompanying drawings in which:

.
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[0009] FIG. 1 is a view of a particular illustrative embodiment of a distributed mobile

architecture (DMA) server having a first illustrative form factor;

[0010] FIG. 2 is a view of another particular illustrative embodiment of an alternative

embodiment of a DMA server having a second illustrative form factor;

[0011] FIG. 3 is a diagram of another particular illustrative embodiment of an alternative

embodiment of a DMA server having a third illustrative form factor;

[0012] FIG. 4 is a diagram of a particular illustrative embodiment of a distributed and

associative communications system;

[0013] FIG. 5 is a block diagram of a particular illustrative embodiment of a DMA

server;

[0014] FIG. 6 is a diagram of a particular illustrative embodiment of a network
incorporating a plurality of DMA gateways linking a plurality of DMA servers and a

legacy network;

[0015] FIG. 7 is a diagram of a particular illustrative embodiment of a network
incorporating a plurality of satellite-based DMA gateways linking a plurality of DMA

servers and a legacy network;

[0016] FIG. 8 is a diagram of a particular illustrative embodiment of a network
incorporating a DMA gateway linking a plurality of satellite-based DMA servers and
ground-based DMA servers;

[0017] FIG. 9 is a diagram of a particular illustrative embodiment of a network
incorporating a plurality of satellite-based and ground-based DMA gateways linking a
plurality of satellite-based and ground-based DMA servers;

[0018] FIG. 10 is a diagram of a particular illustrative embodiment of a network
incorporating a plurality of DMA gateways and a plurality of legacy networks utilizing a

central register database for communications devices accessible within the network;
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[0019] FIG. 11 is a block diagram of a particular illustrative embodiment of a DMA

gateway,

[0020] FIG. 12 is a diagram of a particular illustrative embodiment of an exemplary data
structure used by a DMA gateway for maintaining information about communications

devices accessible through other gateways;

[0021] FIG. 13 is a diagram of a particular illustrative embodiment of an exemplary
structure maintained in a central database accessible by DMA gateways to maintain

information about communications devices accessible throughout a network;

[0022] FIG. 14 is a flow chart to illustrate a particular illustrative embodiment of the use
of information about accessible networks and devices for routing communications

between DMA gateways; and

[0023] FIG. 15 is a flow chart to illustrate a particular illustrative embodiment of a
selective routing of a communication by a DMA gateway via a private Internet Protocol

network or a gateway network.

DETAILED DESCRIPTION

[0024] Methods and devices for routing communications between distributed mobile
architecture (DMA) servers using DMA gateways are disclosed. Communications
information is received at a first DMA gateway for a communications network accessible
by a second DMA gateway. The communications information indicates one or more
devices that are accessible by one of a DMA server and a legacy communications
network. The first DMA gateway and the second DMA gateway participate in a DMA
gateway communications network. The communications information is stored by the
first DMA gateway (c.g., in a home DMA register of the first DMA gateway). A
communication is received at the first DMA gateway for a target device indicated by the
communications information to be served by the second DMA gateway. The

communication is routed from the first DMA gateway to the target device by relaying the
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communication from the first DMA gateway to the second DMA gateway via the DMA

gateway communications network.

[0025] In a particular embodiment, a non-transitory computer-readable storage medium
includes instructions that are executable by a processor. The instructions, when executed
by the processor, cause the processor to receive communications information at a first
DMA gateway of a DMA gateway communications network. The communications
information is associated with a communications network that is accessible by a second
DMA gateway of the DMA gateway communications network. The communications
information is stored at a memory of the first DMA gateway. A communication is
received that is associated with a destination device indicated by the communications
information to be served by the second DMA gateway. The communication is routed to
the destination device by relaying the communication from the first DMA gateway to the

second DMA gateway via the DMA gateway communications network.

[0026] In another particular embodiment, a non-transitory computer-readable storage
medium includes instructions that are executable by a processor. The instructions, when
executed by the processor, cause the processor to receive first routing instructions at a
first DMA server. The first routing instructions are received when the first DMA server
is in a first service area of the first DMA gateway (e.g., an orbiting satellite). A first call
is sent to the first DMA gateway via a private Internet Protocol (IP) network according to
the first routing instructions. The first call is received at the first DMA server from a first
mobile communication device via a wireless transceiver integrated with the first DMA
server. The first call is placed to a destination device that is accessible via a legacy
communications network. The legacy communications network is accessible via the first

DMA gateway.

[0027] In another particular embodiment, a non-transitory computer-readable storage
medium includes instructions that are executable by a processor. The instructions, when
executed by the processor, cause the processor to receive a first call via a first interface of
an orbiting satellite. The first interface is adapted to communicate with a legacy

communications network, and the call is directed to a mobile communication device that
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is accessible to a first DMA server. The first call is routed to the first DMA server via a
second interface of the orbiting satellite that is adapted to communicate with a private IP
network. The first DMA server includes a wireless transceiver to communicate with the

mobile communication device.

[0028] In another particular embodiment, a first DMA gateway includes a number of
interfaces. A first interface is adapted to communicate with a legacy communications
network. A second interface is adapted to communicate with a private Internet Protocol
(IP) network. A third interface is adapted to communicate with a DMA gateway
communications network. The gateway also includes a server having logic adapted to
receive legacy network information from a second DMA gateway, the legacy network
information indicating that the legacy communications network is in a communications
range of the second DMA gateway. The DMA gateway forwards information associated
with a communication received from a DMA server via the second interface to the second
DMA gateway via the third interface. The call is placed to a destination device

accessible via the legacy communications network.

[0029] In another particular embodiment, first routing instructions at a first distributed
mobile architecture (DMA) server from a first DMA gateway when the first DMA server
is in a first service area of the first DMA gateway. The first DMA gateway comprises a
first orbiting satellite. A first call received at the first DMA server from a first mobile
communications device via a wireless transceiver integrated with the first DMA server is
sent to the first DMA gateway via a private Internet Protocol (IP) network according to
the first routing instructions. The first call is placed to a destination device accessible via
a legacy communications network, the legacy communications network accessible via the

first DMA gateway.

[0030] In another embodiment, a distributed mobile architecture (DMA) server is
coupled to a wireless transceiver. The DMA server includes a first interface adapted to
communicate with a private Internet Protocol (IP) network and a second interface adapted
to communicate with a satellite communications network. The DMA server includes a

server having logic adapted to receive a call from a mobile communications device via

-6-

Microsoft - Ex1002
Page 217 of 271



Attorney Docket No.: 1082-0013-C1

the wireless transceiver and send call information related to the call to a DMA gateway.
The DMA gateway comprises an orbiting satellite. The call is placed to a destination
device accessible via a legacy communications network, the legacy communications

network accessible via the DMA gateway.

[0031] In yet another embodiment, an orbiting satellite includes a first interface adapted
to communicate with a legacy communications network and a second interface adapted to
communicate with a private Internet Protocol (IP) network. The satellite also includes a
server having logic adapted to receive a call via the first interface. The call is placed to a
first mobile communications device accessible to a first distributed mobile architecture
(DMA) server. The call is then routed to the first DMA server via the second interface,
wherein the first DMA server includes a wireless transceiver to communicate with the

first mobile communications device.

[0032] According to the present disclosure, one or more of the communications devices
between which a communication, such as a voice communication and/or a data
communication, participates in a communications network via a DMA server. A DMA
server enables the deployment or expansion of a communications network to, for
example, rural areas where remoteness of the area to be served or a relatively small
customer base to be served make the installation of a conventional telephone system
impractical or otherwise undesirable. As further described below according to
embodiments of this disclosure, while one or more DMA servers may communicate with
one another over a private IP network, when a private IP network is not available, the
DMA servers may communicate through a plurality of DMA gateways that communicate
with one another through a gateway communications network. For example, the DMA
gateways may be implemented as orbiting satellites that participate in a gateway

communications network that includes a satellite communications network.

[0033] In introducing the operation of DMA gateways, exemplary embodiments of DMA

servers and their operation are described below.

[0034] Referring to FIG. 1, a DMA server is shown and is generally designated 100. As
illustrated in FIG. 1, the DMA server 100 includes a base 102 and a lid 104. As shown,
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the lid 104 is attached to the base by a first lid hinge 106 and a second lid hinge 108. In a
particular embodiment, the lid 104 can be rotated about the first lid hinge 106 and the
second lid hinge 108 between an open position, shown in FIG. 1, and a closed position
(not shown) in which the lid 104 overlays the base 102 and the DMA server 100 is

essentially shaped like a box or a briefcase.

[0035] Asindicated in FIG. 1, the base 102 has a length 110, a width 112 and a height
114. FIG. 1 shows that the DMA server 100 includes a keyboard input device 116 that is
incorporated in an upper surface of the base 102. Further, the DMA server 100 includes a
mouse input device 118 that is also incorporated into the upper surface of the base 102.

In a particular embodiment, the mouse input device 118 is a touch mouse input device
118. Additionally, the DMA server 100 includes a left side button 120 and a right side
button 122. In a particular embodiment, the left side button 120 can be used to perform
left-click functionality associated with the mouse input device 118. Moreover, the right
side button 122 can be used to perform right-click functionality associated with the

mouse input device 118.

[0036] FIG. 1 further indicates that the base 102 of the DMA server 100 is formed with a
vent 124 to permit air exchange with the interior of the base 102 of the DMA server 100
and to facilitate cooling of the electronic components of the DMA server 100 housed
within the base 102. Moreover, the base 102 of the DMA server 100 includes a handle
126 that is attached to the base 102 via a first handle hinge 128 and a second handle hinge

130. The base 102 also includes a pair of latch engagement notches 132.

[0037] As shown in FIG. 1, the lid 104 includes a flat panel display 134 incorporated
therein. When the lid 104 is closed, the display 134 is adjacent to the keyboard 116.
Moreover, when the lid 104 is closed, the lid 104 and the base 102 cooperate to protect
the display 134, the keyboard 116, the mouse 118, and the buttons 120, 122. FIG. 1 also
depicts a latch 136 that is incorporated into the lid 104. When the lid 104 is closed, the
latch 136 can engage the latch engagement notches 132 in order to lock the lid in the
closed position. As depicted in FIG. 1, an antenna 138 is incorporated into the lid 104.
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The antenna 138 can be extended during operation and retracted when the DMA server

100 is not operating.

[0038] In a particular embodiment, the length 110 of the base 102 is 31.0 centimeters.
Further, in a particular embodiment, the width 112 of the base 102 is 25.5 centimeters.
Additionally, in a particular embodiment, the height 114 of the base 102 with the lid 104
in the closed position is 7.0 centimeters. Accordingly, the DMA server 100 has a total
volume of 5,533.5 centimeters cubed and a footprint area of 790.5 centimeters squared.
Further, in a particular embodiment, the DMA server 100 weighs approximately 5.8
kilograms (kg). As such, in a particular embodiment, the DMA server 100 has a total
volume that is less than 6,000 centimeters cubed, a footprint area that is less than 800

centimeters squared, and a weight that is less than 6.0 kilograms.

[0039] In a particular embodiment, the DMA server 100 is relatively rugged.
Particularly, the DMA server 100 is operable in a temperature range from negative
twenty degrees Celsius to positive fifty-five degrees Celsius (-20° C to 55° C). Also, the
DMA server 100 is substantially shock resistant and can withstand a one meter drop.
Further, the DMA server 100 is substantially weather resistant, substantially dust
resistant, and substantially sand resistant. The DMA server 100 is portable and it can be
mounted in a vehicle or carried like a brief case. Further, multiple DMA servers 100 can

be deployed as described herein.

[0040] FIG. 2 depicts an alternative embodiment of a distributed mobile architecture
(DMA) server that is generally designated 200. As shown in FIG. 2, the DMA server 200
includes a base 202 and a lid 204 that is coupled to the base 202 via a plurality of
fasteners (not shown). Additionally, the DMA server 200 has a length 208, a width 210,
and a height 212. Further, the base 202 of the DMA server 200 includes a first vent 214,
a second vent 216, and a third vent 218. In a particular embodiment, the vents 214, 216,
218 permit air exchange with the interior of the base 202 of the DMA server 200 and
facilitate cooling of the electronic components of the DMA server 200 housed within the
base 202. As shown in FIG. 2, the DMA server 200 includes an access window 220.

One or more interfaces 222, e.g., wires can be accessed via the access window 220 and
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coupled to a base transceiver station (BTS) during deployment of the DMA server 200.
As shown in FIG. 2, the DMA server 200 can be mounted within a vehicle 224. Further,
multiple DMA servers 200 can be deployed as described herein.

[0041] In a particular embodiment, the length 208 of the base 202 is 92.0 centimeters.
Further, in a particular embodiment, the width 210 of the base 202 is 45.0 centimeters.
Additionally, in a particular embodiment, the height 212 of the base 202 is 34.0
centimeters. Accordingly, the DMA server 200 has a total volume of approximately
140,760 centimeters cubed and a footprint area of approximately 4,140 centimeters
squared. Further, in a particular embodiment, the DMA server 200 weighs approximately
48 kilograms (kg). As such, in a particular embodiment, the DMA server 100 has a total
volume that is less than 150,000 centimeters cubed, a footprint arca that is less than 5,000

centimeters squared, and a weight that is less than 50.0 kilograms.

[0042] FIG. 3 illustrates another alternative embodiment of a distributed mobile
architecture (DMA) server that is generally designated 300. As depicted in FIG. 3, the
DMA server 300 includes a housing 302 that has a length 304, a width 306, and a height
308. Additionally, the housing 302 can be formed with a first vent 310 and a second vent
312. In a particular embodiment, the vents 310, 312 permit air exchange with the interior
of the housing 302 of the DMA server 300 and facilitate cooling of the electronic
components of the DMA server 300 within the housing 302.

[0043] As shown in FIG. 3, at least one side of the housing 302 is formed with a rib 314
to enable the DMA server 300 to be slid into a server rack (not shown). Further, the
DMA server 300 includes a clip 316 that is coupled to the housing 302 via a fastener,
e.g., a bolt. The clip 316 can be engaged with a server rack (not shown) to prevent the

DMA server 300 from unintentionally sliding out of the server rack (not shown).

[0044] In a particular embodiment, the length 304 of the housing 302 is approximately
76.2 centimeters. Further, in a particular embodiment, the width 306 of the housing 302
is approximately 48.2 centimeters. Additionally, in a particular embodiment, the height
308 of the housing 302 is approximately 4.3 centimeters. Accordingly, the DMA server

300 has a total volume of approximately 15,756.5 centimeters cubed and a footprint arca
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of approximately 3,672.9 centimeters squared. Further, in a particular embodiment, the
DMA server 300 weighs approximately 17.7 kilograms (kg). Also, in a particular
embodiment, the DMA server 300 is stackable in order to support various capacity
requirements. As such, in a particular embodiment, the DMA server 100 has a total
volume that is less than 16,000 centimeters cubed, a footprint area that is less than 4,000

centimeters squared, and a weight that is less than 20.0 kilograms.

[0045] The description of embodiments of DMA servers with reference to FIGS. 1-3 are
provided for illustration, not limitation. DMA servers also may be embodied in any other
suitable form. For example, as described further below, a DMA server may be
incorporated within an orbiting satellite that communicates with DMA gateways and

other devices via satellite and ground-based communication networks.

[0046] FIG. 4 illustrates a non-limiting, exemplary embodiment of a distributive and
associated telecommunications system generally designated 400. As depicted in FIG. 4,
the system 400 includes four cellular coverage sites 402. Each coverage site 402 includes
an antenna 404. In one embodiment, the antenna 404 is connected to a transceiver
belonging to a base transceiver station (BTS) and the BTS is a 3-sector BTS. FIG. 4 also
indicates that a distributed mobile architecture (DMA) server 406 (abbreviated in FIG. 4
and figures as “DMAS”) can be connected to each antenna 404. In one embodiment,
each DMA server 406 is physically and directly connected to its respective antenna 404,
e.g., by a wire or cable 408. Further, in an illustrative embodiment, the DMA servers 406

can be any of the DMA servers shown in FIG. 1, FIG. 2, and FIG. 3.

[0047] As illustrated in FIG. 4, each DMA server 406 is interconnected with the other
DMA servers 406 via an Internet protocol network 410. As such, there exists a peer-to-
peer connection 412 between each DMA server 406 in the system 400. As described in
detail below, the DMA servers 406 can handle telephony traffic that is communicated at
each antenna 404. For example, the DMA servers 406 can switch and route calls
received via each antenna 404. Additionally, the DMA servers 406 can hand-off calls to
each other as mobile communications devices move around and between the cellular

coverage sites 402. The DMA servers 406 can communicate with each other via the IP
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network 410 and can further transmit calls to each other via the IP network 410. It should
be understood that more than four cellular coverage sites 402 can be included in the
system and that the inclusion of only four cellular coverage sites 402 in FIG. 4 is merely

for clarity and explanation purposes.

[0048] Within the distributed and associative telecommunications system 400 the
controlling logic can be distributed and de-centralized. Moreover, the wireless coverage
provided by the disclosed system 400 is self-healing and redundant. In other words, due
to the interconnectivity via the IP network 410, if one or more of the DMA servers 406
loses powers, fails, or is otherwise inoperable, telephony traffic handled by the inoperable
DMA server 406 can re-routed to one of the remaining operable DMA servers 406.
Additionally, user data stored in a database, e.g., a home location register (HLR) or a
visitor location register (VLR), can be distributed equally and fully among all of the
DMA servers 406. It can also be appreciated that new cellular coverage sites can be
casily added to the system 400 as the demand for users increases. Specifically, a DMA
server can be deployed as described below, connected to an antenna, connected to the IP

network, and activated to provide cellular coverage in a new area.

[0049] FIG. 5 shows an exemplary, non-limiting, detailed embodiment of a DMA server,
e.g., one of the DMA servers 406 described in conjunction with FIG. 4. Further, any of
the DMA servers 100, 200, 300 shown in FIG. 1, FIG. 2, and FIG. 3 can include the

components depicted in FIG. 5 and described herein.

[0050] In a particular embodiment, the DMA server 406 is essentially a processor, or
computer, having a housing and a computer readable medium 500 that is disposed
therein. A power supply 502 can also be disposed within the housing of the DMA server
406 in order to provide power to the DMA server 406. The power supply 502 can be a
rechargeable battery disposed within the DMA server 406 or it can be external to the
DMA server 406, i.¢., a standard power outlet. Moreover, a cooling system 504, ¢.g., a
fan with a thermostat, can be within the DMA server 406 in order to keep the DMA
server 406 from overheating. In an alternative embodiment, the DMA server 406 can be

a single board processor that does not require a fan.
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[0051] As depicted in FIG. 5, the DMA server 406 may include a mobile switching
center (MSC) module 506 and a base station controller (BSC) module 508 embedded
within the computer readable medium 500. In an exemplary, non-limiting embodiment,
the MSC module 506 can include a gatekeeper (GK) 510 that is connected to several
gateways. For example, a circuit gateway (CGW) 512 can be connected to the GK 510
and can provide connectivity to an integrated services digital network/public switched
telephone network (ISDN/PSTN) interface 514. The CGW 512 can provide a circuit
switched to packet data conversion. In an exemplary, non-limiting embodiment, the
PSTN portion of the ISDN/PSTN interface 514 can be an inter-office interface that uses
the Bellcore industry standard ISDN user part (ISUP) signaling on a signaling system
seven (SS7) link set. Moreover, the voice trunks on this interface can be timeslots on a
T1 connection. Inbound and outbound voice calls can be supported on the ISDN portion

of the ISDN/PSTN interface 514.

[0052] As further illustrated in FIG. 5, a packet data server node (PDSN) gateway 516
for CDMA, or a Gateway GPRS Support Node (GGSN) for Global System for Mobile
Communication (GSM), and a Session Initiation Protocol (SIP) gateway 518 can also be
connected to the GK 510. The PDSN gateway 516 and the SIP gateway 518 can provide
connectivity to an IP interface 520. Further, the PDSN gateway 516 or a GGSN can
establish a reverse tunnel with the PDSN or GGSN gateway 516 using generic routing
encapsulation (GRE). Moreover, the PDSN gateway 516, or GGSN, can implement the
Pseudo Random Function (PRF)/ Foreign Agent (FA) functionality of the DMA server
406 which supports mobile IP functions.

[0053] FIG. 5 further shows an SS7 gateway 522 that provides connectivity to an
American National Standards Institute 41 (ANSI-41) and GSM Mobile Application Part
(MAP) interface 524. In a particular embodiment, the ANSI-41 interface can be an SS7
TCAP/SCCP interface on the same SS7 link set used for ISUP signaling. The same SS7
point code can be used to identify the DMA server 406 in the ANSI-41 network. The
ANSI-41 interface can be used for roamer registration. Further, in an exemplary, non-
limiting embodiment, the GSM MAP interface can be an SS7 TCAP/SCCP interface on
the same SS7 link set used for ISUP signaling. It can be appreciated that there are
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different protocols of MAP from MAP/B to MAP/I, but in the illustrative embodiment,
the different MAP/x protocols are not stacked — they are used independently. As
described with reference to FIG. 11, the SS7 interface may be included in either the
DMA server 406 or the DMA gateway 1102.

[0054] As depicted in FIG. 5, a media gateway 526 can also be coupled to the GK 510.
In an exemplary, non-limiting embodiment, the media gateway 526 can include cellular
transcoders, one or more intranet gateways, conferencing bridges, and group calling
functionality. Further, an authentication, authorization, and accounting (AAA) module
528 can be coupled to the GK 510. In an exemplary, non-limiting embodiment, there are
three levels of authentication management. The highest level is for administration, the
mid-level is for operations, and the lowest level is for normal users. The functions of the

AAA module 528 can be included in the user level.

[0055] In an exemplary, non-limiting embodiment, the GK 510 can act as an AAA server
and a feather server to support advanced supplementary service, short message service,
etc. Moreover, the GK 510 can act as a call manager and can support ISUP and PSTN
function calls. Additionally, the GK 510 can act as a signal gateway, ¢.g., IP to SS7
inter-working, ISUP, GSM MAP or ANSI-41 to PSTN and ANSI-42/GSM. The GK 510

can also function as a data call server.

[0056] As illustrated in FIG. 5, the BSC module 508 includes a cellular radio network
controller (CRNC) 530 and a cellular selection/distribution unit (CSDU) 532 that are
connected to a call protocol controller (CPC) 534. In turn, the CPC 534 can be connected
to a plurality of base transceiver stations (BTSs) 536. Specifically, the DMA server 406
includes a BTS interface 538 at the CPC 534 that can be physically and directly
connected to the BTSs 536. The CRNC 530 can provide cellular radio resource
management and cellular call control. The CSDU 532 can provide Fundamental Channel
(FCH) soft handoff and distribution, Link Access Control (LAC) processing for inband
signaling, multiplexer (MUX) functions, and centralized power control. Further, the CPC
534 can convert a T1 or E1 message or ATM interface to a data packet message. In a

particular embodiment, each BTS 536 supports signals and traffic up to the front point of
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the CPC 534, e.g., up to the BTS interface 538. Further, in a particular embodiment, the
CRNC 530, the CPC 534, the CSDU 532 and the OAMP 540 can perform one or more of
the functions of legacy Base Station Controllers (BSC).

[0057] In an exemplary, non-limiting embodiment, the BTS interface 538 can be an IS-
95A OR IS-2000 interface over E1 or ATM, or the BTS interface 538 can be a GSM BTS
interface using MAP or customized application for mobile network enhanced logic
(CAMEL). In an illustrative embodiment, the CPC 534 can be connected to one or more
BTSs 536. FIG. 5 further shows that the BSC module 508 includes an operations,
administration, maintenance, and provisioning (OAMP) module 540. In an exemplary,
non-limiting embodiment, the OAMP module 540 can use simple network management
protocol (SNMP) for operations interfaces. Further, the OAMP module 540 can include
a JAVA user interface. The OAMP module 540 can also include a software agent that is
assigned to each component within the DMA server 406. The agents independently
monitor their respective components. Moreover, each agent can provision its respective

component.

[0058] When deployed in a network, such as illustrated in FIG. 4, embodiments of DMA
servers are configured to handle the handing off of communications when, for example, a
mobile device passes from a coverage site 402 (FIG. 4) covered serviced by one DMA
server 406 to another coverage site 402 serviced by another DMA server 406. As
previously described, the DMA servers 406 participate in an IP network 410 through
which the communications are routed between the DMA servers 406. However, in not all
cases will the DMA servers 406 be able to participate as peers in an IP network 410. For
example, if one or more of the coverage sites 402 are in rural locations or other locations
remote from other coverage sites 402, there may not be access to the IP network 410 in
the remote coverage sites 402. Accordingly, embodiments of the present disclosure
describe DMA gateways to enable DMA servers to communicate with one another when
one or more of the DMA servers cannot participate directly in the IP network. In
addition, embodiments of the DMA gateways also enable legacy networks and devices
participating in the legacy networks to communicate with devices serviced by one or

more of the DMA servers as further described below.
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[0059] Because of the mobility of various forms of the DMA servers and devices that
may communicate via these servers, as well as the DMA gateways described below, the
communications network accounts for the movement of these devices. In other words, as
the devices move, information regarding the accessibility of these devices and how
communications are routed among them is dynamic. Thus, even when such devices
move during the course of a communication, information pertaining to the routing of the

communication is updated to support continuation of the communication.

[0060] FIG. 6 illustrates a network 600 that includes a first DMA gateway (abbreviated
as “DMAG” in FIG. 6 and other figures) 602 and a second DMA gateway 604 that
communicate with each other over a DMA gateway network 606. The DMA gateway
network 606 may include a dedicated wired or wireless communication medium or be
included within a network carrying other communications. The second DMA gateway
604 communicates with a legacy network that, for example, includes a public switched
telephone network 610 that services communication with wired, landline devices such as
landline telephone 612. The DMA gateway also may enable communication with public
IP networks that enable data communications, Voice over Internet Protocol (VolP)
communications, and other communications, as well as other types of legacy networks.
Although a pair of DMA gateways 602 and 604 and a single legacy network 610 are
shown in FIG. 6, any number of DMA gateways and legacy networks may participate in

the network 600.

[0061] In addition to the DMA gateways 602 and 604 and the legacy network 610, the
network 600 includes two groups of DMA servers in which the DMA servers
communicate with each other over separate private IP networks. For example, in a first
group communicating via a first private IP network 620, three DMA servers 622, 624,
and 626 communicate with each other. In a second group communicating via a second
private IP network 640, three DMA servers 642, 644, and 646 communicate with each
other. Two different groups each including three DMA servers are shown for
illustration. However, it will be appreciated that any number of groups of DMA servers

could communicate with each other within each of the groups, and any number of groups
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could be bridged using DMA gateways as described below to enable communications

between devices associated with different DMA servers in different groups.

[0062] Each of the DMA servers may service a plurality of voice and/or data
communications devices. For example, a first DMA server 622, through an associated
wireless transceiver, may service a plurality of communications devices such as a first
wireless telephone device 632. As previously described with reference to FIG. 4, the first
wireless telephone device 632 may communicate with devices serviced by other DMA
servers that participate in the first private IP network 620. Thus, for example, the first
wireless telephone device 632 would be able to engage in voice and/or data
communications with a second wireless telephone device 634 serviced by a second DMA
server 624. Also, it should be appreciated that the second wireless telephone device may
communicate with other devices, such as a third wireless telephone device 636 that is
serviced by a same DMA server, such as the second DMA server 624. Although the
DMA servers in FIG. 6 are only shown servicing wireless telephone devices, it should be
appreciated that other devices, such as computers and other communication devices also

may participate in the network 600 by communicating through the DMA servers.

[0063] As shown in FIG. 6, the groups of DMA servers communicating via the two
private IP networks 620 and 640 are separate networks. The wireless telephone devices
632, 634, and 636 serviced by DMA servers 622 and 624 participating in the first private
IP network 620 do not have a network connection with any of the DMA servers 642, 644,
and 646 that communicate with each other via the second private IP network. Thus, a
fourth wireless telephone device 652 in communication with a fourth DMA server 642
can communicate with a fifth wireless telephone device 654 serviced by a fifth DMA
server 644 because the DMA servers 642 and 644 can communicate with each other via
the second private IP network 640. Similarly, the sixth wireless telephone device 656
and the seventh wireless telephone device 658 can communicate with each other through
the sixth DMA server 646 with which each communicates and each can communicate
with the other wireless telephone devices 652 and 654 serviced by the other DMA servers
642 and 644 participating in the second private IP network. However, without a bridge

between the first private IP network 620 and the second private IP network 640, neither
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the DMA servers nor the wireless telephone devices serviced by each of the private IP
networks 620 and 640 can communicate with devices serviced by the other private IP
network. Similarly, neither the DMA servers nor the wireless telephone devices serviced
by each of the private IP network 620 and 640 can communicate with the public switched
telephone network 610 or any of the devices, such as the landline telephone device 612,

serviced by the public switched telephone network 610.

[0064] Embodiments of the present disclosure enable devices on separate networks to
communicate with each other via DMA gateways that bridge separate network and
communications systems. In the example of FIG. 6, the first private IP network 620
communicates with the first DMA gateway 602 and the second private IP network 640
communicates with the second DMA gateway 604. The DMA gateways 602 and 604 are
configured to route communications from one private IP network to another and the
DMA gateways 602 and 604 are in communication with each other via the DMA gateway
network 606. As a result, the DMA gateways 602 and 604 can route communications
from the DMA servers 622, 624, and 626 and the devices they service to the DMA
servers 642, 644, and 646 and the devices they service and vice versa. Also, because the
second DMA gateway is coupled with the second public switched telephone network
640, the wireless telephone devices 652, 654, 656, and 658 and other devices serviced by
the DMA servers 642, 644, and 646 can communicate with the landline telephone device
612 and other devices serviced by the public switched telephone network 610. In short,
the DMA gateways can provide communications between wireless devices serviced by
associated DMA servers and wired or wireless devices serviced by legacy networks

coupled with the DMA gateways.

[0065] To facilitate communications between devices serviced by different networks, the
DMA gateways 602 and 604 maintain information identifying the devices that each
services. For example, when the first wireless telephone device 932 initiates a
communication to the fourth wireless telephone device 952, the first DMA gateway 602
accesses data identifying what other DMA gateway, if any, services the fourth wireless
telephone device and which DMA server or other network or device associated with the

first DMA gateway services the targeted fourth wireless telephone device 952. DMA
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gateways provide information to one another regarding the communications networks
they service by exchanging register data describing the networks they service. The
register data describes devices for which the networks they service are the home network
as well as for what devices are visiting on their networks. This information is exchanged
directly between the DMA gateways or through a central database described further
below with reference to FIG. 10.

[0066] A DMA server may associate itself with different DMA gateways. For example,
as described with reference to FIGs. 1 and 2, a DMA server may include a mobile device
that is easily moved from one place to another. A mobile DMA server that
communicates wirelessly with a private I[P network and the DMA gateway servicing that
private IP network may move out of communications range of a DMA gateway with
which it was previously associated into communications range with another DMA
gateway. For further example, for purposes of traffic management, fault tolerance, or
other reasons, it may be desirable to reassociate a DMA server previously associated with
one DMA gateway to another DMA gateway. This reassociation may be initiated
manually or automatically by the DMA server, the DMA gateway, or any combination
thereof. Thus, for example, the fourth DMA server 642 may be reassociated with the first
private IP network 620 and the first DMA gateway 602 servicing the first private IP
network 620 as shown by the dashed line 660 in FIG. 6. Because the DMA gateways 602
and 604 bridge the private IP networks 620 and 640, devices serviced by the fourth DMA
server 642, such as the fourth wireless telephone device 652 may continue to
communicate with the wireless telephone devices 654, 656, and 658 serviced by the

DMA servers 644 and 646 associated with the second private IP network 640.

[0067] The DMA gateways and DMA servers can be arrayed in any number of ways to
facilitate the deployment and proliferation of communications networks. For example,
FIG. 7 illustrates a network 700 that includes satellite-based DMA gateways including a
first satellite-based DMA gateway 702 and a second satellite-based DMA gateway 704.
The satellite-based DMA gateways 702 and 704 are placed in orbits suitable to enable
communications with ground-based private IP networks 720 and 740 and a ground-based

legacy network 710. The satellite-based DMA gateways 702 and 704 communicate with
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each other via a satellite communications network 706. The second satellite-based DMA
gateway 704 communicates with a legacy network, such as a public switched telephone
network 710, over a communications uplink 714 via the same satellite communications
network 706 through which the satellite-based DMA gateways 702 and 704 communicate
or another uplink communications medium. The satellite-based DMA gateways 702 and
704 communicate with private IP networks 720 and 740 that may include ground-based
private IP networks, via the same satellite communications network 706 or other uplink
communications media. An advantage of including satellite-based DMA gateways is the
ability to bridge DMA servers or groups of DMA servers with one another even though
the DMA servers or groups of DMA servers may be disposed remotely from each other
where ground-based DMA gateways or ground-based communications media between

the DMA servers are overtaxed, unreliable, unavailable, or otherwise undesirable.

[0068] Using the satellite-based DMA gateways 702 and 704, communications between
the DMA servers, the devices they serve, and the legacy network operates in a similar
manner to the communications between devices as described with reference to FIG. 6. A
first group of DMA servers 722, 724, and 726 communicate via a first private IP network
720. A first wireless telephone device 732 in communication with a first DMA server
722 is able to communicate with a second wire telephone device 734 in communication
with a second DMA server 724 via the first private IP network 720. Further, the first
wireless telephone device 732 is enabled, via the first DMA server 722 and the first
private IP network 720, to communicate with the first DMA gateway 702. Then, via the
satellite communications network 706, the first DMA gateway 702 is able to
communicate with the second DMA gateway 704 to enable communications with devices
served by the second private IP network 740. Thus, the DMA gateways 702 and 704
allow the first wireless telephone device 732 to communicate with a third wireless
telephone device 762 even though the wireless telephone devices 732 and 762 participate
in separate private IP networks 720 and 740. In addition, because the second DMA
gateway 704 is in communication with both the second private IP network 740 and the
public switched telephone network 710, the second DMA gateway 704 enables mobile-

to-land communications between third wireless telephone device 762 and a wired
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landline device 712. The use of satellite-based DMA gateways 702 and 704 enables this
communication even as vast distances separate the communication devices and there are

little or no land-based communications networks between the devices.

[0069] FIG. 8 illustrates a communications network 800 in which, instead of utilizing
satellite-based DMA gateways, employs a ground-based DMA gateway 830 facilitating
communications between satellite-based DMA servers 810 and 820. In areas where, for
example, a ground-based DMA server cannot be employed or the distance between
wireless communication devices 812 and 814 is so large that one or more DMA servers
may not be able to effectively service the wireless communication devices 812 and 814, it
may be desirable to enable communications with the deployment of satellite-based DMA
servers such as DMA servers 810 and 820. In such a case, the wireless communications
devices 812 and 814 may include wireless satellite communications devices or other
devices with access to a satellite uplink communications medium. As in the case of
DMA servers previously described, a first wireless communications device 812 in
communication with a first DMA server 810 may wirelessly communicate with a second
wireless communications device 814 that is also in communication with the first DMA

server 810.

[0070] In addition, because the first DMA server 810 is in communication with a ground-
based DMA gateway 830 via a suitable uplink communications medium 840, the first
DMA server 810 is able to route communications between the devices it serves and other
devices in communication with the DMA gateway 830. For example, the DMA gateway
830 is in communication with a first ground-based DMA server 850 that services a first
wireless telephone device 852. As a result, the wireless communications devices 812 and
814 are able to communicate with the first wireless telephone device 852. Similarly, the
DMA gateway 830 also is in communication with a private IP network 880 that provides
communications between the second satellite-based DMA server 820 and two ground-
based DMA servers 860 and 870. As a result, the DMA gateway 830 enables
communications between the wireless communications devices 812 and 814 serviced by
the first satellite-based DMA server 810, the first wireless telephone device 852 serviced

by the ground-based DMA server 850, a second wireless telephone device 862 serviced
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by a second ground-based DMA server 860, a third wireless telephone device 872
serviced by a third ground-based DMA server 870, and any devices (not shown in FIG. 8)
serviced by the second satellite-based DMA server 820. In addition, if the DMA gateway
830 were in communication with one or more legacy networks, the DMA gateway 830
could enable communications between devices serviced by the legacy networks and
devices serviced by the DMA servers 810, 820, 860, and 870 in communication with the
DMA gateway 830.

[0071] FIG. 9 illustrates a communications network 900 illustrating how a
communications network may include a combination of satellite-based and ground-based
DMA servers and satellite-based and ground-based DMA gateways. Embodiments of the
present disclosure are not restrictive to including only ground-based or satellite-based
DMA gateways or DMA servers and thus provide flexibility in creating and proliferating
communications networks based on the communications needs for which the network is

deployed.

[0072] A first satellite-based DMA server 910 communicates with wireless
communications devices 912 and 914. The first satellite-based DMA server 910 also is
in communications with a satellite communications network 940 and a private IP network
950. Via the satellite communications network 940, first the satellite-based DMA server
is able to communicate with a satellite-based DMA gateway 930 to, for example, enable
communications between devices served by a first ground-based DMA server, such as a
first wireless telephone 992. Via the private IP network 950, the satellite-based DMA
server 910 also is able to communicate with other DMA gateways, such as a first ground-
based DMA gateway 960 and a second ground-based DMA gateway 970. Thus, the
devices served by the satellite-based DMA server 910 would be able to communicate
with devices in communication with the ground-based DMA gateways 960 and 970, such
as the second wireless telephone device 974 that is serviced by a second ground-based
DMA server 972 in communication with the second ground-based DMA gateway 970. In
sum, as described in the particular illustrative embodiments depicted in FIGs. 6-9,

satellite-based or ground-based DMA servers and satellite-based or ground-based
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gateways can be deployed as desired to enable communications between various

communications devices.

[0073] To facilitate communications between devices serviced by different networks, the
DMA gateways maintain information identifying the devices that each services. For
example, a user of a wireless telephone device serviced by a first DMA server may send a
communication to the user of the target wireless telephone device that is serviced by a
second DMA server. The first and second DMA servers both are in communication with
a DMA gateway that enables communications between the devices serviced by the
different DMA servers. The DMA gateway is configured to route the communications by
accessing information indicating which DMA servers provide service to which wireless
devices. The DMA gateway may maintain the information locally in the DMA gateway
or access information maintained in a central register accessible to the DMA gateway.
When the information is maintained locally in the DMA gateway, DMA gateways in the
network provide information to one another regarding the devices they service by
exchanging register data describing the devices they service. The register data describes
devices for which the networks they service are the home network as well as for what
devices are visiting on their networks. This information is exchanged directly between
the DMA gateways or through a central database described further below with reference

to FIG. 10.

[0074] FIG. 10 shows a network 1000 including a pair of DMA gateways 1010 and 1050
that facilitate communications between devices on different types of networks. A first
DMA gateway 1010 communicates with a plurality of DMA servers 1012, 1014, and
1016 and a plurality of legacy networks 1020, 1030, and 1040. As described below with
reference to FIG. 11, the DMA gateway 1010 includes interfaces configured to
communicate with a PSTN 1020, a mobile switching center (MSC) 1030 such as used by
wireless telephones and communications devices, and a public IP network 1040. The
DMA gateway 1010 thus permits communication between devices serviced by the DMA
servers 1012, 1014, and 1016 and devices serviced by the associated legacy networks

1020, 1030, and 1040.
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[0075] In addition, the DMA gateway 1010, through the satellite communications
network 1080 or other DMA gateway network, communicates with other DMA gateways
to support communications between the devices serviced by different DMA gateways.
For example, the second DMA gateway 1050 is associated with a private IP network
1060 that services a plurality of DMA servers 1052, 1054, 1056 and the devices they
serve. Thus, through the DMA gateways 1010 and 1050, devices serviced by one of the
DMA servers 1012, 1014, and 1016 or devices serviced by the legacy networks 1020,
1030, and 1040, can communicate with devices serviced by the DMA servers 1052, 1054,
and 1056 or other networks serviced by the second DMA gateway 1050. The private IP
network 1060 also includes a central register database 1070 that maintains information
serviced by DMA gateways and DMA servers within the network 1000. The operation of
this central register database 1070 is described further below.

[0076] As shown in FIG. 10, one or more of the DMA servers 1012, 1014, and 1016 may
communicate directly with a respective DMA gateway, such as DMA gateway 1010,
through a satellite uplink or other communications medium. Alternatively, one or other
DMA servers 1052, 1054, and 1056 may communicate with a DMA gateway, such as
DMA gateway 1050, via a private IP network 1060 in which the DMA servers 1052,
1054, and 1056 and the DMA gateway 1060 participate. When a DMA server
communicates with a DMA gateway over a private IP network, the respective DMA
server and DMA gateway may communicate with each other by transmitting IP packet
data over the private IP network. On the other hand, when the DMA server
communicates with the DMA gateway via a different medium, the DMA server and
DMA gateway may communicate with each other according to the protocol of the

available medium.

[0077] In the networks of FIGs. 6-10, embodiments of DMA gateways exchange
communications information identifying devices serviced by one or more DMA servers
or other communications networks that the DMA gateways service. When a DMA
gateway detects that it is in communications range with one or more DMA servers, the
DMA gateway sends communications information from the DMA servers or other

communications networks to one or more other DMA gateways or to a central database,
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such as the central register database 1070. The communications information may include
a notification of what DMA server or servers with which the DMA gateway is in
communication. As DMA gateways move between communications ranges of various
DMA servers or vice versa, the DMA gateways may send additional notifications or other
information to update the previously-communicated communications information as to

what communications networks are accessible to the various DMA gateways.

[0078] The communications information, in one embodiment, includes register
information, such as home location register (HLR) information and visitor location
register (VLR) information maintained by the DMA servers or other communications
networks. As described with reference to FIG. 1 and FIG. 2, because a DMA server may
include a portable or mobile device, the DMA server information also may identify
whether the DMA gateway is a home gateway for the DMA server or whether the DMA

server is temporarily registered with the DMA gateway in a visitor DMA register.

[0079] When another DMA gateway receives the DMA server information from a first
DMA gateway, a second DMA gateway stores the DMA server information in a home
DMA register in which the second DMA gateway also stores information regarding the
devices it services. The second DMA gateway receives a communication from one of the
devices it services targeted for a wireless device that is serviced by the first DMA
gateway. The second DMA gateway then routes the communication via a DMA gateway
network to the first DMA gateway. The first DMA gateway, using its own home DMA
register storing information about the devices is services, then directs the communication

to the network and/or DMA server that services the targeted communications device.

[0080] When the DMA gateway receives DMA server information about one or more
DMA services associated with the DMA gateway or information about other networks
the DMA gateway services, the DMA gateway may provide the DMA server information
to other DMA gateways in a number of ways. For example, the DMA gateway may send
a notification to other DMA gateways that is has received the DMA server information
and that the DMA server information can be retrieved from the DMA gateway or, as

described below, from a central database. The DMA server information is then
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transmitted to other DMA gateways in response to queries from one or more gateways
requesting the DMA server information. Alternatively, the DMA gateway may
automatically send the DMA server information to other gateways upon receiving the

DMA server information.

[0081] Instead of or in addition to sending the DMA server information to other DMA
gateways, the DMA gateway may send the DMA server information to a central database
as shown in FIG. 10. Then, for example, when a DMAG gateway such as DMA gateway
1010 is in communications range of a DMA server such as DMA server 1012, the DMA
server information is sent to the central register database 1070. The DMA server
information is sent from the DMA gateway 1010 via the satellite communications
network 1080 to the DMA gateway 1050 where the DMA server information is routed
via the private IP network 1060 to the central register database. Thus, as DMA server
networks and other networks are added to the system, the DMA gateway servicing each
of these communications networks receives the communications information for the
communications network and sends the communications information to the central
register database 1070. Then, other DMA gateways cach can receive the new

communications information from the central register database 1070.

[0082] The new communications information may be automatically sent by the central
register database 1070 via the DMA gateway 1050 that services the central register
database. Alternatively, when new communications information is received, the DMA
gateway receiving the communications information or the central register database 1070
may send a notification to other DMA gateways that the new information is available for

retrieval.

[0083] FIG. 11 shows an operating environment 1100 including a plurality of networks
serviced by a DMA gateway 1102. The DMA gateway 1102 services networks through a
plurality of interfaces configured to support different types of networks. The DMA
gateway 1102 communicates with a private IP network 1104, such as that used to
communicate with one or more DMA servers and/or a central register database as shown

in FIG. 7, via a data network interface 1106. The DMA gateway 1102 communicates
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with the DMA gateway network, which in this example includes a satellite network 1108,
via a satellite network interface 1110. In addition, the DMA gateway 1102 includes one
or more interfaces that enable the DMA gateway 1102 to communicate with one or more
legacy networks. For example, the DMA gateway 1102 communicates with a public
switched telephone network (PSTN) or integrated services digital network (ISDN) 1112
via a PSTN/ISDN interface 1114. The DMA gateway 1102 communicates with a public
IP network 1116 via a public IP interface 1118 that enables the DMA gateway 1102 to,
for example, exchange Internet data or voice over Internet protocol (VoIP) calls. The
DMA gateway 1102 also communicates with a wireless network 1120 via a mobile
device interface 1122. The DMA gateway 1102 also communicates with an ANSI-41
network 1124 via an SS7 TCAP/SCCP interface 1126 operable to be used in ISUP
signaling, DMA server identification, roamer registration, and other functions described

with reference to the SS7TGW interface 522 described with reference to FIG. 5.

[0084] One or more processors 1130 is coupled with the interfaces 1106, 1110, 1114,
1118, and 1122 and a memory device 1140. The memory device 1140 may include one
or more of a random access memory, including volatile and nonvolatile rewritable
memory devices, a read-only memory, and data storage devices. The memory device
1140 maintains a plurality of software modules providing executable instructions to the
processor 1130 to support for the functions of the DMA gateway 1102. The modules
include one or more gateway modules 1142 that include the operating system and basic
control software that enables the processor 1130 to interact with its network interfaces.
One or more conversion modules 1144 control the translation of data and data formats
used by one of the networks to that of one or more other networks to which data is to be
communicated. One or more routing modules 1146 provide instructions to the processor
for routing communications between the appropriate interfaces. The routing instructions
use information about the accessibility of devices through various servers, gateways, and
networks. Thus, as information about a communication is received, routing instructions
are provided indicating through which DMA gateways the communication is to be

directed from its source to its destination.
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[0085] One or more legacy network communications modules provide instructions for
the processor 1130 to interact with each of the legacy communications network interfaces
1114, 1118, 1122. One or more DMA detection modules 1152 provide instructions to the
processor for detecting the presence of accessible DMA servers and integrating the
servers into the DMA network. One or more register data management modules 1154
receive, maintain, and/or forward register data for various networks and devices. The one
or more register data management modules 1154 are operably coupled with a community
location register (CLR)/visitor location register gateway (VLR)/gateway (GW)/global
title (GT) (collectively, CVGQ) data storage 1160 to maintain register data for DMA
servers and other networks that communicate through the DMA gateway 1102. The
register data stored by embodiments according to the present disclosure are described

below with reference to FIGS. 9 and 10.

[0086] The DMA gateway 1102 may be implemented in a number of forms. For
example, the DMA gateway 1102 may be implemented as an orbiting satellite, as
described with reference to FIGS. 6 and 7. Alternatively, the DMA gateway 1102 may
include either a fixed or portable ground station. The DMA gateways 1102 communicate
with each other through a gateway network. In the example of FIGS. 6 and 7, the
gateway network includes a satellite communications network. However, if the DMA
gateways include only ground-based stations, the gateway network may include a point-
to-point network facilitated by microwave communications, optical or other cabled
connections, or other types of communications systems. If the gateway network includes
both orbiting and ground-based stations, the gateway network may include a combination

of satellite-based and non-satellite based communications systems.

[0087] FIGS. 12 and 13 show tables depicting how communications information
including register data is stored in the DMA gateways or a central register database. The
tables in FIGS. 12 and 13 are a logical representation. The entries within the tables do
not represent a single value as might be found, for example, in a single entry of a
spreadsheet document. Instead, the entries within the rows and columns of the table

represent a category of information stored within the table.
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[0088] In the example of FIGS. 12 and 13, representative data is shown for three DMA
gateways and three DMA servers, although data for any number of DMA gateways and
DMA servers participating in a DMA network may be included in register data tables. In
this example, it is assumed that each DMA gateway is in communication with a
respective DMA server designated with the same number, e.g., DMA gateway 1 is in
communication with DMA server 1, etc. FIG. 12 shows tables 1200 and 1250
representing the register data stored in each of DMA gateway 1 and DMA gateway 2,
respectively, while FIG. 10 shows a table 1000 representing the register data stored in a

central register database for the three DMA gateways.

[0089] In the table 1200 for the DMA gateway 1, three rows 1210, 1212, and 1214 store
register data for each of the respective DMA servers, DMA server 1, DMA server 2, and
DMA server 3. In a CLR database column 1220, CLR data is stored for each of the three
DMA servers and, in a VLR database column 1222, VLR data is stored for each of the
three DMA servers. In DMAG 2 Community HLR database column 1224 and DMAG 3
Community HLR database column 1226, the HLR data for each of the DMA servers is
stored for DMA gateway 2 and DMA gateway 3, respectively. In a Visitor DMA Server
Register column 1228, data is stored for one or more DMA servers that are temporarily

registered with DMA gateway 1.

[0090] In the table 1250 for the DMA gateway 2, three rows 1260, 1262, and 1264 store
register data for each of the respective DMA servers, DMA server 1, DMA server 2, and
DMA server 3. In a CLR database column 1270, CLR data is stored for each of the three
DMA servers and, in a VLR database column 1272, VLR data is stored for each of the
three DMA servers. In DMAG 1 Community HLR database column 1274 and DMAG 3
Community HLR database column 1276, the HLR data for each of the DMA servers is
stored for DMA gateway 1 and DMA gateway 3, respectively. In a Visitor DMA Server
Register column 1278, data for one or more DMA servers that are temporarily registered

with DMA gateway 2.

[0091] Referring to FIG. 13, in the table 1300 for the central register database, three rows
1310, 1312, and 1314 store register data for each of the respective DMA servers, DMA
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server 1, DMA server 2, and DMA server 3. In a DMA gateway 1 HLR database column
1320, HLR data is stored for each of the three DMA servers. In a DMA gateway 1 VLR
database column 1322, VLR data is stored for each of the three DMA servers. In
DMAG 1 Visitor DMA server register column 1324, data is stored for one or more DMA
servers that are temporarily registered with DMA gateway 1. In a DMA gateway 2 HLR
database column 1326, HLR data is stored for each of the three DMA servers. In a DMA
gateway 2 VLR database column 1328, VLR data is stored for each of the three DMA
servers. In DMAG 2 Visitor DMA server register column 1330, data is stored for one or

more DMA servers that are temporarily registered with DMA gateway 2.

[0092] FIG. 14 shows a flow diagram 1400 of an exemplary process for routing
communications using DMA gateways. In the example of FIG. 14, a first DMA server
comes in communications range or otherwise becomes accessible to a first DMA gateway

while a legacy communications network becomes accessible to a second DMA gateway.

[0093] At 1402, information is received at a first DMA gateway indicating the location of
register data for a DMA server. This register data may be stored in another DMA
gateway or a central register database. At 1404, information is received indicating that a
second DMA gateway is in communication with a legacy communications network. At
1406, it is detected that the first DMA server is now in communications range of the first
DMA gateway. At 1408, the first DMA gateway receives the DMAS register data for the
first DMA server from the location identified at 1402. As previously described, this
information may be automatically transmitted to the first DMA gateway when it comes
within communications range of the first DMA server or the first DMA gateway may

request the information from the location where it is stored.

[0094] At 1410, information is received that relates to a data and/or voice communication
placed by a mobile device associated with the first DMA server. The information
indicates that the communication is directed or placed to a target device accessible via the
legacy communications network. The accessibility of the legacy communications
network to the second DMA gateway was previously identified to the first DMA gateway

at 1404. Thus, at 1412, the communication information is routed from the first DMA
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gateway to the second DMA gateway. The process ends at 1414. The process repeats

indefinitely as desired to relay communications using the DMA gateways.

[0095] FIG. 15 shows a flow diagram 1500 of an exemplary process for routing
communications to a DMA gateway depending on whether the DMA gateway
communicates with a server through a private IP network or through another medium. At
1502, routing instructions are received at a DMA server from a DMA gateway when the
DMA server is in communication with the DMAG, such as when the DMA gateway
comes within communications range of the DMA server. At 1504, a communication is
received at the DMA server from a mobile communications device via a wireless
transceiver coupled to the DMA server. At 1506, it is determined whether the DMA
server communicates with the DMA gateway via a private IP network. If so, at 1510,
packet data related to the communication is sent as packet data over the private I[P
network that is received by the DMA gateway via its private IP network interface. On
the other hand, if it is determined at 1506 that the DMA server does not communicate
with the DMA gateway via a private IP network, at 1512, the information related to the
communication is transmitted to the DMA gateway via another medium, such as a direct
satellite uplink. The information related to the communication is thus received by the

DMA gateway via a satellite communications network interface.

[0096] At 1514, the communication is routed from the DMA gateway to the destination
device. The communication is routed using information received and maintained by the
DMA gateway as described, for example, in FIG. 14. The process ends at 1516. The

process repeats indefinitely as desired to relay communications using the DMA gateways.

[0097] The above-disclosed subject matter is to be considered illustrative, and not
restrictive, and the appended claims are intended to cover all such modifications,
enhancements, and other embodiments, which fall within the scope of the disclosure.
Thus, to the maximum extent allowed by law, the scope of the disclosure is to be
determined by the broadest permissible interpretation of the following claims and their

equivalents, and shall not be restricted or limited by the foregoing detailed description.
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WHAT IS CLAIMED IS:

1. A non-transitory computer-readable storage medium comprising
instructions that, when executed by a processor, cause the processor to:

receive, at a first distributed mobile architecture (DMA) gateway of a DMA
gateway communications network, communications information
associated with a communications network that is accessible by a second
DMA gateway of the DMA gateway communications network;

store the communications information at a memory of the first DMA gateway;

receive a communication associated with a destination device that is indicated by
the communications information to be served by the second DMA
gateway; and

route the communication to the destination device by relaying the communication
from the first DMA gateway to the second DMA gateway via the DMA

gateway communications network.

2. The non-transitory computer-readable storage medium of claim 1, wherein
at least one of the first DMA gateway and the second DMA gateway includes a satellite-
based DMA gateway, and wherein the DMA gateway communications network includes

a satellite communications network.

3. The non-transitory computer-readable storage medium of claim 1, wherein
the communications information is stored in a home location register, and wherein the
communications information indicates one or more devices that are accessible by a DMA

server.
4. The non-transitory computer-readable storage medium of claim 3, wherein

the DMA server includes one of a ground-based DMA server and a satellite-based DMA

SCrver.
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5. The non-transitory computer-readable storage medium of claim 1, wherein
the communications information indicates one or more devices that are accessible by a

legacy communications network.

6. The non-transitory computer-readable storage medium of claim 5, wherein
the legacy communications network includes one of a public switched telephone network
(PSTN), a wireless communication network serviced by a mobile switching center
(MSC), a public internet protocol (IP) network, and an American National Standards

Institute 41 (ANSI-41) network.

7. The non-transitory computer-readable storage medium of claim 1, further
comprising instructions that, when executed by the processor, cause the processor to send
a notification from the first DMA gateway to the second DMA gateway, wherein the
notification indicates that the communications information is stored at the first DMA

gateway.

8. The non-transitory computer-readable storage medium of claim 1, further
comprising instructions that, when executed by the processor, cause the processor to
automatically send at least a portion of the communications information from the first
DMA gateway to the second DMA gateway via the DMA gateway communications
network in response to the first DMA gateway receiving the communications

information.

9. The non-transitory computer-readable storage medium of claim 1, further
comprising instructions that, when executed by the processor, cause the processor to send
at least a portion of the communications information from the first DMA gateway to the
second DMA gateway via the DMA gateway communications network in response to the
first DMA gateway receiving a query from the second DMA gateway for the

communications information.
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10. The non-transitory computer-readable storage medium of claim 1, further
comprising instructions that, when executed by the processor, cause the processor to
determine that the communications network that is accessible by the second DMA

gateway is within a communications range of the first DMA gateway.

11. The non-transitory computer-readable storage medium of claim 10, further
comprising instructions that, when executed by the processor, cause the processor to send
communications network information from the first DMA gateway to the second DMA
gateway, wherein the communications network information indicates that the
communications network that is accessible by the second DMA gateway is within the

communications range of the first DMA gateway.

12.  The non-transitory computer-readable storage medium of claim 10, further
comprising instructions that, when executed by the processor, cause the processor to send
communications network information from the first DMA gateway to a central database,
wherein the communications network information indicates that the communications
network that is accessible by the second DMA gateway is within the communications

range of the first DMA gateway.

13.  The non-transitory computer-readable storage medium of claim 10, further
comprising instructions that, when executed by the processor, cause the processor to
receive additional communications network information from the second DMA gateway
in response to the second DMA gateway determining that an additional communications

network is within a second communications range of the second DMA gateway.

14.  The non-transitory computer-readable storage medium of claim 12, further
comprising instructions that, when executed by the processor, cause the processor to
receive a second notification from the central database, the second notification indicating

that second register data is stored at the central database.
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15.  The non-transitory computer-readable storage medium of claim 14, further
comprising instructions that, when executed by the processor, cause the processor to
determine that a second communications network is within a service area of the first

DMA gateway.

16.  The non-transitory computer-readable storage medium of claim 15,
wherein the first DMA gateway determines that a private Internet Protocol (IP) network
access point is within a communications range of the first DMA gateway, and wherein
the first DMA gateway is adapted to communicate with the second communications

network via the private IP network.
17.  The non-transitory computer-readable storage medium of claim 1, wherein

the first DMA gateway receives the communications information from one of the second

DMA gateway and a central database.
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18. A non-transitory computer-readable storage medium comprising
instructions that, when executed by a processor, cause the processor to:

receive, at a first distributed mobile architecture (DMA) server, first routing
instructions from a first DMA gateway when the first DMA server is in a
first service area of the first DMA gateway, wherein the first DMA
gateway comprises a first orbiting satellite; and

send a first call to the first DMA gateway via a private Internet Protocol (IP)
network according to the first routing instructions, wherein the first call is
received at the first DMA server from a first mobile communication
device via a wireless transceiver integrated with the first DMA server,

wherein the first call is placed to a destination device that is accessible via a
legacy communications network, wherein the legacy communications

network is accessible via the first DMA gateway.

19.  The non-transitory computer-readable storage medium of claim 18,
wherein the first DMA server is adapted to send the first call while being transported

from a first location to a second location.

20.  The non-transitory computer-readable storage medium of claim 19, further
comprising instructions that, when executed by the processor, cause the processor to
receive second routing instructions from a second DMA gateway in response to the first
DMA server moving into a second service arca of the second DMA gateway, wherein the
second service area includes the second location, and wherein the second DMA gateway

comprises a second orbiting satellite.

21.  The non-transitory computer-readable storage medium of claim 20, further
comprising instructions that, when executed by the processor, cause the processor to send
a second call received at the first DMA server from the first mobile communication
device to the second DMA gateway via the private IP network according to the second

routing instructions.

-36 -

Microsoft - Ex1002
Page 247 of 271



Attorney Docket No.: 1082-0013-C1

22.  The non-transitory computer-readable storage medium of claim 21,
wherein the second call is associated with a second destination device that is accessible

via the legacy communications network.

23.  The non-transitory computer-readable storage medium of claim 21,
wherein the second call is associated with a second mobile communication device that 1s
accessible via a second DMA server, wherein the second DMA server is accessible to the

second DMA gateway via the private IP network.

24, The non-transitory computer-readable storage medium of claim 20,
wherein the first DMA server receives the second routing instructions from the second

DMA gateway during the first call.

25.  The non-transitory computer-readable storage medium of claim 20, further
comprising instructions that, when executed by the processor, cause the processor to send
first DMA server register data from the first DMA server to the second DMA gateway in

response to receiving the second routing instructions from the second DMA gateway.

26. A non-transitory computer-readable storage medium comprising
instructions that, when executed by a processor, cause the processor to:

receive a first call via a first interface of an orbiting satellite, wherein the first
interface is adapted to communicate with a legacy communications
network, and wherein the call is directed to a mobile communication
device that is accessible to a first distributed mobile architecture (DMA)
server; and

route the first call to the first DMA server via a second interface of the orbiting
satellite, wherein the second interface is adapted to communicate with a
private internet protocol (IP) network,

wherein the first DMA server includes a wireless transceiver to communicate with

the mobile communication device.
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27. The non-transitory computer-readable storage medium of claim 26, further
comprising instructions that, when executed by the processor, cause the processor to:

receive a second call via the first interface of the orbiting satellite, wherein the
second call is directed to a second mobile communication device that is
accessible to a second DMA server; and

route the second call to the second DMA server via the second interface of the
orbiting satellite,

wherein the second DMA server includes a second wireless transceiver to

communicate with the second mobile communication device.

28. The non-transitory computer-readable storage medium of claim 26, further
comprising instructions that, when executed by the processor, cause the processor to:
receive a second call via the second interface of the orbiting satellite, wherein the
second call is directed to a destination device that is accessible to the
legacy communications network; and
route the second call to the legacy communications network via the first interface

of the orbiting satellite.

29. The non-transitory computer-readable storage medium of claim 26, further
comprising instructions that, when executed by the processor, cause the processor to:

receive a second call via the first interface of the orbiting satellite, wherein the
second call is directed to a second mobile communication device that is
accessible to a second DMA server associated with a second orbiting
satellite; and

route the second call to the second orbiting satellite via a third interface of the
orbiting satellite, wherein the third interface is adapted to communicate
with a satellite communications network,

wherein the second orbiting satellite is adapted to communicate with the second
DMA server via a second private IP network, and

wherein the second DMA server includes a second wireless transceiver to

communicate with the second mobile communication device.
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30. The non-transitory computer-readable storage medium of claim 26, further
comprising instructions that, when executed by the processor, cause the processor to:

receive a second call via the second interface of the orbiting satellite, wherein the
second call is directed to a destination device that is associated with a
second legacy communication network; and

route the second call to a second orbiting satellite via a third interface of the
orbiting satellite, wherein the third interface is adapted to communicate
with a satellite communications network,

wherein the second orbiting satellite is adapted to route the second call to the

destination device via the second legacy communications network.

-39-

Microsoft - Ex1002
Page 250 of 271



Attorney Docket No.: 1082-0013-C1

ABSTRACT OF THE DISCLOSURE

[0098] Methods and devices for routing communications between distributed mobile
architecture (DMA) servers using DMA gateways are disclosed. Communications
information is received at a first DMA gateway of a DMA gateway communications
network. The communications information is associated with a communications network
that is accessible by a second DMA gateway of the DMA gateway communications
network. The communications information is stored at a memory of the first DMA
gateway. The first DMA gateway receives a communication that is associated with a
destination device indicated by the communications information to be served by the
second DMA gateway. The communication is routed from the first DMA gateway to the
destination device by relaying the communication from the first DMA gateway to the

second DMA gateway via the DMA gateway communications network.
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I hereby claim the benefit under 35 U.S.C. 119(e) of any United States provisional application(s)
listed below.

Application Number(s) Filing Data (MM/DD/YYYY)
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[ hereby claim the benefit under 35 U.S.C. 120 of any United States application(s), or 365(c) of
any PCT international application designating the United States of America, listed below and,

insofar as the subject matter of each of the claims of this application is not disclosed in the prior

United States or PCT international application in the manner provided by the first paragraph of 35

U.S.C. 112, I acknowledge the duty to disclose information which is material to patentability as .
defined in 37 CFR 1.56 which became available between the filing date of the prior application and

the national or PCT international filing date of this application.

U. S. Parent Application or Parent Filing Date Parent Patent Number
PCT Parent Number (MM/DD/YYYY) (if applicable)

I hereby appoint the following attorney(s) and/or agent(s) associated with Customer No. 60533
to prosecute this application and to transact all business in the United States Patent and
Trademark Office connected therewith.

Customer No. 60533

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

Please direct all correspondence concerning this application to the USPTO Customer Number, if
provided, or otherwise to the firm named below:

Customer No. 60533
JEFFREY G. TOLER
TOLER LAW GROUP, INTELLECTUAL PROPERTIES

8500 BLUFFSTONE COVE, SUITE A201
AUSTIN, TEXAS 78759

Telephone: 512-327-5515
Facsimile: 512-327-5575

Full name of sole (or first joint) inventor:  Shaowei Pan

Inventor's Signature: S\\@Q Date. 7 / 9 / %0 ‘J’g

Residence: Kildeer, IL Citizenship:
Post Office Address: 21878 Tall Oaks Dr.
Kildeer, IL 60047
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