IINTTED STATES DEFARTMENT OF COMMERCT
Tnited States Palenl and Trademark Ofice
Address: COMDMISSIONER FOR PATENTSR

P03 Bos 1450

Alemandiia, Virginia 22313-1450

www.uspto.gov

| APPLICATION NG [SSUTEDATT PATIHNT NG ATTORNIEY 1XOCKIT N CONUIRMATION N
12/815,165 O5/13/2014 8725700 0861003 1319
3743 TR0 047232014

WHITHAM, CURTIS & CHRISTOFFERSON & COOK. P.C.
11491 SUNSET HILLS ROAD

SUITE 340

RESTON, VA 20190

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 284 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.

APPLICANTI(s) (Pleasc scc PAIR WTiB site hup://pair.usplo.goy Tor additional applicants):

Theodore §. Rappaport, Riner, VA:

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 1is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov,
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /8.0
Receipt date: 04/22/2013 12815165 - GAU: 2157

PTOYSB/0EBa (07-09)

Approved for use through 07/31/2012. OMB 0851-0031

U5, Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE

Lnder the Paperwork Reduction Act of 1985, no persons are required to respongd o a collection of information unless it sontaing & valid OMB contral number,

Substitte for form 1449/PTO ComPI’Ete if Known
Application Number 12/815,165
Filing Date 06-14-2010
INFORMATION DISCLOSURE |22 (0614201
STATEMENT BY APPLICANT At Uit 5157
{Use as many sheets as necessary} Examiner Nama Channavajjala
\_Shest |2 [ of 13 Attorney Docket Number  |08610004C3
U. 5. PATENT BOCUMENTS
Examiner | Cite Document Nurmber Publication Date Name of Patentes ar Pages, Columns, Lines, Where
Initizls™ Neo.! MM-DD-YYYY Appficant of Cited Decurnent Relevani Passages or Relevant
Number-Kind Code® ¥ Figures Appear
20 | Y3 20100165862 07-01-2010  |Nylander et al.
21 | Y5 20010034204 10-25-2001  |Pentikainen
22 | US- 20060143111 06-29-2006 | Mylet
23 | Y3 20080031211 02-07-2008 |Kalavade et al.
24 | US- 20090089399 04-02-2009 |Becketal.
25 | U5 20100167732 07-01-2010 |Vakiletal.
26 | Y5 20110058657 03-10-2011  |Alegretetal.
27 | Y8 20110257986 10-20-2011 |Deanne etal.
28 | US- 20020155843 10-24-2002  |Bahl et al.
29 | US- 20030026231 02-06-2003 |Lazaridis et al
30 | YS 20060203738 09-14-2008 |Foketal.
a1 | Y3 20030072425 04-17-2003  |Hurst, Michasl
32 | Y5 20070155411 07-05-2007  {Morrison, James
33 | YS 20040088333 05-06-2004  |Sidman, David
34 | US- 20030200296 10-23-2003  |Lindsey, Tery P.
Changel(s) by PEECCI 35 | US- 20050130667 06-16-2005  |Boieroetal
to documeas 36 | U5 20110002242 = Perlowetal. Q1 /201 |
i ¥ 37 | US- 20040143529 07-22-2004 Frattalone, Nicholas
SAEM/ 08
225/ 204% FOREIGN PATENT DOCUMENTS
Examiner | Gite | Forelgn Patent Document Pubfication Name of Patentee or Panges, Columns, Lines,
Initiats® Mo Date Applicant of Cited Document Where Relevant Passages
. . . MM-DDYYYY Or Relevant Figures Appear | T8
Country Code” "Mumber® "Kind Code” (if knowr)

Examiner Dale -
Signature /Sriiama Channavalisla/ Considered 1270812013
TEXAMINER: Inilial 1 relerence considered, whether of nol Gitalion 1s in confarmance wih MPEE B0S. Draw fine through citation i not in conformance and nol
considered. Include copy of this form with next communication to applicant, * Applicant's uniqua cilalion designation number {optfonal). ?See Kinds Godes of
USPTQ Patent Documents at www uspto.gav or MPEP 901.04, * Enter Office thal issued The document, by the two-letter code (WIPD Standard 5T.3). * For
Japanese patent documents, the indication of 1he year of the reign of 1the Emperor must preceds the sedal number of 1he palent document. SKind of document by
the appropriate symbols as indicated on the document under WIRO Standard ST.16 if possible. © Applicant is to place a check mark here if English language
Transhation is atlached.
This callection of information is required by 37 GFR 1.97 and 1.88. The information is required to obtain or retain & benefit by the public which is to file {and by the
USPTO 1o process) an application.  Confidentfality is govemned by 35 U.S.C. 122 and 37 CFR 1.14. This coBlection is estimated to take 2 hours to complets,
including gathering, preparing, and submitiing the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require 1o complete this form andior seggestions for reducing 1his burden, should be sent 1a the Chief Information Officer, .S, Fatent
and Trademark Office, P.0. 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 223131450,

If yau need assistance in completing the form, cafl 1-800-PT0O-81929 (1-800-786-9198) and select option 2.

——
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH, /5.0/7

Beceint date: 01/27/2011

Doc description: Information Disclosure Statement {IDS) Filed

12815185 - Ghlbon 154,

Approved for use through 07/31/2012. OMB 0651-0031
U.5. Patent and Trademark Office; U.S, DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required to respond to a collection of infermation unless it contains a valid OMB coentrol number.

INFORMATION DISCLOSURE

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

Application Number 12815165

Filing Date 2010-06-14

First Named Inventor | Theodore S. Rappaport

Art Unit 2165

Examiner Name Abel Jalil Neveen

Attorney Docket Number 110-009US

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns,Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codel of cited Document

Figures Appear

1 6757543 2004-06-29 Moran et al.
2 6542588 2003-04-03 Mashinsky
3 6405028 2002-06-11 DePaola et al.
- . I
{H angel;s} applied 2000 Kennec{‘cj, i
f 6081568 2HE8-05-09 +erasdy et al.
to document,
/AN L
2/RE8 2004
5 6628934 2003-09-30 Rosenberg et al.
5] 7246045 2007-07-17 Rappaport et al.
7 7286871 2007-10-23 Rappaport et al.
8 7096160 2006-08-22 Skidmore et al.

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

EFS Web 2.1.17
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T AN

UNITED STATES PATENT AND TRADEMARK OFFIGE

TINTTEN STATES NEPARTVMENT OF COYYIERCE
United States Patent and Trademark Office
Aderesa: COMBWIISIONEL FORE PATENTSH

'3 Hrw 1290

Alewandria, Virginia 22313-1450

TSN B0

APPLICATION FILTNG o GRP ART
NEMBIR 2711 DA UNTL FIL 104 RICTDY ATTY DOCKIZUNO ror cranvs|vn cans
12/815,165 06/14/2010 2157 260064 0861000403 82 7
CONFIRMATION NO. 1819
30743 CORRECTED FILING RECEIPT

11401 SUNSET HILLS ROAD. oo T C
11491 SUNSETHILLS ROAD SN AERACI
RESTON, VA 20190

Date Mailed: 03/31/2014

Receipt is acknowledged of this non-provigional 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 fellowing 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 an this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Theodore 8. Rappapotrt, Riner, VA;
Applicant(s)

Theodore 8. Rappapotrt, Riner, VA;

Power of Attorney: The patent practitioners associated with Customer Number 30743

Domestic Priority data as claimed by applicant
This application is a CON of 12/208,007 09/10/2008 PAT 8224794
which claims benefit of 60/971,175 09/10/2007
and claims benefit of 60/977,582 10/04/2007
and claims benefit of 61/028,261 02/13/2008

Foreign Applications for which priority is claimed {You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http//www.uspto.gov for more information.) - Nons.

Foreign application information must be provided in an Application Data Sheet in order o constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 06/21/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/815,165

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
page 1cf 3
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Title

CLEARINGHOUSE SYSTEMS AND METHODS FOR COLLECTING OR PROVIDING QUALITY OR
PERFORMANCE DATA FOR ENHANCED AVAILABILITY OF WIRELESS COMMUNICATIONS

Preliminary Class
707
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) applicaticn 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 hitp://www.uspto.gov/web/offices/pac/doc/generaliindex. 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:/Awww 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, Kerea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 cf 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S5.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 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.5.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 befors 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.8.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous rescurces
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regicns competing for global investment; and counsels U.S. econcmic development organizations oninvestment
attraction best practices. Te learn more about why the United States is the best country in the world to develep
technology, manufacture products, deliver services, and grow your business, visit hitp//www.SelectUSA.gov or call
+1-202-482-6800.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, tagether with applicahle lee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
PO, Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUL FEIE and PUBLICATION FEE (if required). Blocks 1 throogh 3 should be completed where
appropriste. All further correspondence including the Matent, advance orders and netification of mamlenance fees will be mailed to the current camespondence address us
indjcatzd unless corjrcrctcgl below or directed otherwise in Block 1, by (a} specifying a new correspondence address; andior (b} indicating a separate "FEE ADDRESS” for
maintenance fec notifications.

Mote: A certificals of mailing can only be used for demestic nuilings of the
Fee(s) Transimittal. This certificale cannot be used for any other accnppanying

CURRENT CORRESTONDENCE ADDRESS (Hote Lse Block | for any change of adizeys) apers, Each additional paper, such as an assignimenm or formal drawing, must
1ave its own cerlificate of maiting or transmission,

10743 2590 B Certificaie of Mailing or Transmission
filil Aacsi [ hierclry cortify (el this Feets) TomsinHl is being deposited with the Untted
WHITHAM, CURTIS & CHRISTOFFERSON & COQK, P.C. States Pustal Service with sufTicient pustsge for Nirst cless mail m an envelope

cddressed fo (e Muil Stop ISSUE FEE address sbove, or being {ocsimile

11491 SUNSLET HILLS ROAD wanstitied to the USPTO (571) 273-2885. on the dae indicated below.
SUITE 340 -
RE STON, VA 20160 (Depoaiions nane)
{Bignat.m)
(True)
APTLICATION KO FILING DATE i FIRST NAMED INVENTOR ATTORNEY DOCKET MO, | CONTFIRMATION NG J
12/415,165 U6/14/2610 Theodore 8, Rappapor 36100043 1319
TITLE OF INVENTION: CLEARINGHOUSE S5YSTEMS AND METHODS FOR COLLECTING OR PROVIDING QUALITY OR
PERFORMANCE DATA FOR ENHANCED AVAILABILITY OF WIRELESS COMMUNICATIONS
| APEN, TYTE EMTITY STATUS § 133U Fik DUl | PMUDBLICATION FEE DUE I PEEY. PAID I55UC FEE TOTAL FEL(E) DU I ATE DU
nonpravisionat SMALL 3480 21 in 5480 14:A05/2014
| EXAMINER [ ART UNIT l CLASS-SUBCLASS |
CHANMNAVAJIALA, SRIRAMAT 2157 FOT-H3R000
. _C]mnfc_ol‘corrcspondcncc address or indication of "Fee Address" {37 2. For printing oa the patent front page, list Whitham Curtis
CFR 1.363). ) (13 The nemes of up 10 3 registered patent attameys  Christofferson & Cock, PC
i] Change of correspendence address {or Change of Comesponderce or agents OR, allematively,
Address Torm PFIAVSB/122) attoched. 2 . _— P 2
(2) The naroe ol u siogle finn (hoving us o membera =,
] "Fec Address" indication (ar "Fee Address" Indication form registered stlorney or sgent) and the napes of vp o
PTO/SIET, Rev (3402 or more recent) atlached. Use of o Custamer 2 egistered palerl attonteys or agents, oo name s 4

1 ASSIGMELR NAME AND RESIDENCE DATA TO BRE PRINTED ON THE PATENT (print ar type)

PLEASLE NOTE: Unless un assignee is ilentificd below, no assipnec data wiil appear on the patent, [V an assignes is wdemifed below, the dogument has been filed for
recardation as sot forth in 37 CFI3EL Completion of this form is NOT # substituie for {iling an assignmenl,

[A) NAMIE OF ASSIGNER (AT RESIDENCE: (CITY and STATE OR COUNTRY)

Pleass check the appropriste assignee calegary or categorics (will not be printed on the patent) @ L} mdividus B2 Ceorporation or olhcr privaic group cntity (] Government

<. The fellowing feels) are submitied: 4b. Payraent of Fee(s): (I'lease flest reapply any previously pald issue fee shown above)
&l [ssuc Foe L A cireck is enciused.
I publication Fee (Na small entity discount permitied} O Paymant by credit cand. Form PTO-2038 s attached,
U Advance Order - # of Copics (& The Directer is hereby suthorized to eharge dhe requiped fee(s), any deficiency, or eredits any
IR o overpuymend, b Deposit Account “_\hunbcr%%‘-blﬁg‘if I‘(uuulo'sc an eadra 'copy af this fotm).
5. Chunge in Entity Status {from status indicated above)
2 Applicant ceridying micro ontity staws, Sce 37 CFR .29 NOTE: Absent a valid certification of Micre Entity States (see forms PTO/SHASA and L5B), issue
1ee payment in sthe micra entity amoum will nat be accepied at the risk of application ubandonmeit
i Applicant asserting small cility status. Sce 37 CFR 1827 NOFE; W the upplication was previously vnder meero enlily states, cliecking thes box will be 1aken
(o be w vottfweaton: of luss of endillement Lo micro entily stolns
| Applicant changing to regular undiscounted foe stat NOTE:; Checking this bax will be taken o be a natification of Toss af entitlement w small or micro
L entity status, as applicable,
NOTE: This forms must be sipned i uccurd,;}lcc wilh 13? Clgt 1.21 and 1.33. Scc 37 CI'I 1.4 for signaturc requirements snd cerlificadions.
f /'f AR
A YafeS
Authorized Signaturc L L .",-(L’i e - Dute  March 28, 2014
Typed or printed name Michael E. Whithem .~ Registration No. 32,638 )

Page 2of 3
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Electronic Patent Application Fee Transmittal

Application Number:

12815165

Filing Date:

14-Jun-2010

Title of Invention:

CLEARINGHOUSE SYSTEMS AND METHODS FOR COLLECTING OR PROVIDING
QUALITY OR PERFORMANCE DATA FOR ENHANCED AVAILABILITY OF

WIRELESS COMMUNICATIONS

First Named Inventor/Applicant Name:

Theodore 5. Rappaport

Filer:

Michael E. Whitham/karen lumpkins

Attorney Docket Number:

08610004C3

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount SuB—;I’S{tSa}I in

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

Utility Appl Issue Fee 2501 1 480 480

Extension-of-Time:
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

430
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Electronic Acknowledgement Receipt

EFS ID: 18614412

Application Number: 12815185

International Application Number:

Confirmation Number: 1819

CLEARINGHOUSE SYSTEMS AND METHODS FOR COLLECTING OR PROVIDING
Title of Invention: QUALITY OR PERFORMANCE DATA FOR ENHANCED AVAILABILITY OF
WIRELESS COMMUNICATIONS

First Named Inventor/Applicant Name: Theodore S. Rappaport
Customer Number: 30743
Filer: Michael E. Whitham/karen lumpkins
Filer Authorized By: Michael E. Whitham
Attorney Docket Number: 08610004C3
Receipt Date: 28-MAR-2014
Filing Date: 14-JUN-2010
Time Stamp: 15:14:54
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $480

RAM confirmation Number 1514

Deposit Account 502041

Authorized User

File Listing:

Document Document Description File Name File Size(Bytes)/ Multi Pages
Number P Samsuigskag sPA0PN /i " bf appl.)




52410
1 Issue Fee Payment (PTO-85B) 08610004C3-paylF.pdf no 1
Sedl Addetdoe? A0 e Hed AL | 15 A Suey
Warnings:
Information:
30604
2 Fee Worksheet (SB0S) fee-info.pdf no 2
ddabBab3 5 U5 T daHdnb Sadh i fol
Tdahia
Warnings:
Information:
Total Files Size (in bytes); 83014

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.5.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.

MNational Stage of an International Application under 35 U.5.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.5.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/RC/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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IN THE U.S. PATENT AND TRADEMARK OFFICE

In re Application of:

Rappaport Confirmation No.: 1819
Ser. No. 12,815,165 Group Art Unit: 2157
Filed: June 14,2010 Examiner: Channavajjala

For: Clearinghouse Systems and Methods for Collecting or Providing Quality or

Performance Data for Enhanced Availability of Wircless Communications

REQUEST FOR CORRECTED FILING RECEIPT

Commissioner of Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

This application has been allowed but the issue fee has not yet been paid.
Atlached 15 a copy of the Official I'iling Receipt. Please delcte the current title and insert
the following correct title:

Clearinghouse Systems and Methods for Collecting or Providing Quality
or Performance Data for Enhanced Availability of Wireless Communications
The title was amended in a Supplemental Amendment filed in the USPTO May 29, 2013

Also attached is an “corrected” ADS that now give the correct, amended title.
Please forward to the undersigned a Corrected Filing Receipt. If any fees are due by
the filing of this paper, please charge Deposit Account 50-2041.

Respectfully submitted,

— l L /
Date; (5 _/ Z 'd/ ¥ichael E. Whithamy/Reg. No. 32,635

Whitham, Curtis & Christofferson, PC
11491 Sunset Hills Road - #340
Reston, VA 20190

703/787-9400

Customer No. 30743
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTET STATES BEPARTYENT OF COMMERCH
Pnited Statca Patent ond Trademork Offies
Addrens, COMMIBRIONZE FOR FPATENTSH

P} Box 1430

Alexendria, \irenin 221631440

WL L o

ADPLICATION FILING or GiRP ART
NUMBER ATlic) DATE UMIT FIL FEE REC'D ATTY DOCKHET MO T CLAMSEIND CLAIMS
[2/815,165  06/14/2010 2617 2514 110-009US 32 7
CONFIRMATION NO. 1819
Whitham Curtis Christofferson & Cook, PC FILING RECEIPT

11491 Sunset Hills Road - #340

Reson VA 20190 _ A AR

CUSTOMER NO. 30743
Date Mailed: 06/22/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be natified as to the results of the examination. Any correspondence concerning the
application must include the following identification infermation: 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 recsipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Carrection. Please provide a copy of this Fillng Receipt with the
changes noted thereon. If you recelved a "Notice ta Flle Missing Parts™ far this application, please submit
any corrections to this Filing Heceipt 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 correctlons

Applicank(s)
Theodeore S. Rappaport, Residence Not Provided:
FPower of Attorney: The patent practitioners associated with Customer Number 83408

Domestic Priorlty data as clalmed by applicant
This application is g CON of 12/208,007 08/10/2008
which claims benefit of 60/971,175 09/10/2007
and claims benefit of 60/077,582 10/04/2007
and claims benegfit of 61/028,261 02/13/2008

Foreign Applications

If Required, Forelgn Filing License Granted: (6/21/2010

The country code and number of your priarity application, to be used for filing abroad under the Paris Convention,
is US 12/815,165

Projected Publication Date: 09/30/2010
Nen-Publication Request: No

Early Publicatlon Request: No
** SMALL ENTITY **
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CLEARINGHOUSE SYSTEMS AND METHODS FOR COLLECTING OR PROVIDING QUALITY OR
PERFORMANCE DATA FOR ENHANCED AVAILABILITY OF WIRELESS COMMUNICATIONS

Clear, ghouse stem an Method for Determining A ||abmty rr Serviges and
Enhgincing the allty. Op ration and Acgessibility of arrterB tworks
Preliminary Class

455

PROTECTING YOUR INVENTION OUTSIDE THE UNITED Sg@
Since the rights granted by a U.S. patent extend only throughout the territory of the Uni nlihaveY
effect in a2 foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific cauntry or in regicnal patent offices. Applicants may wish to consider the filing of an inlernational
application under the Patent Cooperation Treaty (ECT). An intemaltional {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 inventian in member countries, but does not resultin a grant of "an international

patent” and does not eliminate the need of applicants to file additional documents and fees in couniries where patent
protection is desired.

Title

Almost every country has its own patent 3w, and a person desiring a patent in a particubar country muost make an
appfication for patent in that country in accordance with its particular iaws. Since the laws of many countries differ
in various respects from the patent law of the Linited States, applicants are advised o seek guidanca 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 befare applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
sarves as a request for a foreign filing license. The application's filing receipt contains further informatian and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO boaklet, "General Information Concerning Patents” (specifically, the
section entitied "Treaties and Foreign Patents”) for more infarmation on timeframes and deadlines for filing foreign
patent applicatians. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewad on the USPTC website at hitp:/www.uspto.gov/web/offices/pac/doc/general/index.htmi.

For infarmation an preventing thett of your intellectual property (patenis, tracdemarks and copyrighis), you may wish
to consult the 1.5, Government website, htip/fwww.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-heip "toolkits” giving innavators guidance on how te pratect intellectual property in specific
countries such as China, Korea and Mexico. Far questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-998-4158).

LICENSE FOR FOREIGN FILING UNDER @
Title 35, United States Code, Section 184 ii
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.8.C. 184, if the phrase "{F REQUIREL, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

page 2 of 3

Samsung Ex. 1004, page 14 of 974



the conditions for issuance of a license have been met, regardiess of whether or not a license may be required as
set forth in 37 CFR 5.15. The scops and limitations of this license are set forth in 37 CFR 5.18(a) uniess an earlier
license has been issued under 37 CFR §.15(b). The licanss is subjsct to revocation upon written notification. The
date indicaled is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR &.13 0r 5.14.

This license i5 to be retained by the licensee and may be used at any time on or alter the effective date therecf unless
it is revoked. This license is automatically transferred to any related applications(s} filed under 37 GFR 1.53(d). This
license is not retroactive.

The grant of a license doas not in any way lessen the respansibility of 2 licensee far the security of the subject matter
as imposed by any Government gontract or the provisions of existing faws relating te espicnage 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 af Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTER

Mo license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FCREIGN FILING
LICENSE GRANTED" DOES NOT appear en this form, Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of &€ months from the flling date of the application. If 6 months has lapsed
from the filing date of this application and the licenseg has not recsived any indication of a secrecy order under 35
U.8.C. 181, the licensee may foreign file the application pursuant to 37 CFR &.15(b).
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Approved for usa through 01/31/2014. OMB 0651-0032

U.8. Palent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Undarthe Paperwork Reduction Azl of 1985, no persons are required to respand o a caliection of Informatien unless it containg a valid OMB contral numbar.

. . Attorney Docket Number | 03510004C3
Application Data Sheet 37 CFR 1.76

Application Number

Clearinghouse Systems and Method Caollecting or Providing Quality or Performance Dala for Enhanced

Title of Invention Availability of Wireless Communications

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

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

Secrecy Order 37 CFR 5.2

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

Inventor Information:

Inventor 1 ‘- Remove
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Theodore S, Rappaperd
Residence Information (Select One) (®) US Residency () NonUSResidency () Active US Military Service
City | Riner State/Province | VA | Country of Residencd | US

Mailing Address of Inventor:

Address 1 2515 Camp Carysbrook Road

Address 2

City Riner l State/Province I
Postal Code ‘ 24149 1 Countryi us

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

Correspondence Information:

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

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

Customer Number ap743

Email Address aclion@wec-ip.com . Add Ernail - | [Rermove Email

Application Information:

Title of the Invention g:}ehaarii.lncge?;o:iz |;Sa§[;?|t1‘tay mosf amr}iiiel'réi?gti gﬂlli;:ltér;gt;‘ ;r::‘roviding Quality or Performance Data for
Attorney Docket Numhber| 08610004C3 Small Entity Status Claimed [X]
Application Type Nonprovisicnal

Subject Matter Utility

Tota! Number of Drawing Sheets (if any) 15 Suggested Figure for Publication (if any)

Filing By Reference:

Samsung Ex. 1004, page 17 of 974
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Approved for Use through 01/31/2014, DMR 0651-0032

U.5. Patenl and Trademark Otfice; LIS, DEPARTMENT OF COMMERCE

Under the Paperwerk Reduction Act of 1885, no parsons are required to respond 1o a collection of infarmation uniess it containg a valid OMB canirol number.

Attorney Docket Number | 08610004C3

Application Data Sheet 37 CFR 1.76

Application Number

Title of fnvention Clearinghouse Systems and Method Collecting or Providing Quality or Performance Data for Enhanced
Availahility of Wireless Communications

Only complete this sectian when filing an application by reference under 35 LL5.C, 111{c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specificattan and any drawings are being filed. Any domestic benefit or fareign priority information must be
provided in the apprapriate section(s) batow (i.e., “Domestic Benefit/National Stage Infarmation” and “Foreign Priority Information®),

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

Application number of the previousiy Filing date (YYYY-MM-DD} Intellectual Property Autharity or Countty |
filed application

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

Request Not to Publish. | hereby request that the attached application nat be published under

] 35 U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the

subject of an application filed in ancther country, or under 2 multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorhiey in the application. Providing
this infarmation in the Application Data Sheet does not constitute a2 pawer of aticmiey In the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used lor the Representative Informalion during processing.

Please Select One: (® Customer Number {) US Patent Practitioner | () Limited Recognition (37 CFR 11.9)
Custamer Number 30743

Domestic Benefit/National Stage Information:

This section allaws for the applicant to either claim benefit under 35 U.S.C, 119(e), 120, 121, or 365(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.5.C. 119{e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status | Patented
Aﬁﬂ:iﬂ?n Continuity Type Prichﬁﬁf ;i;fliun (Y\I:\iI’iIY.l?MDN? -th} Patent Number Wﬁgﬂﬁfgm
Continuation of 12208007 2008-09-10 8224794 2012-07-17
Prior Application Status | Expired
Application Number Continvity Type Prior Application Number |  Filing Date (YYYY-MM-DD)
12208007 Claims benefit of provisionat 61028261 2008-02-13

Prior Application Status | Expired
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Appraoved for use throggh D1/34/2014. GMB 0651-0032

LS. Patent and Trademark Cffice; U5, DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 19835, no persans are required ta respond to a coltectian of Infermation unless it contalns a valid OMB contral number,

Attorney Docket Number | 08610004C3

Application Data Sheet 37 CFR 1.76

Application Number

, . Clearinghouse Systems and Methad Callecting or Providing Quality or Perfarmance Data for Enhanced
Title of Invention | 4\ itapility of Wireless Communications

Application Number Continuity Type Prior Application Number |  Filing Date (YYYY-MM-DD)
12208007 Claims benefit of provisicnal BOO77582 2007-10-04
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number | Filing Date (YYYY-MM-DD)
12208007 Claims benefil of provisional 60971175 2007-09-10

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

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 1).5.C. 119{b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)' the infarmation will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1,55(h)(1) and {2). Under the POX program, epplicant bears the ultimale
responsibilily for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the fareign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).

[Remave |

Application Number Cc::unlryi Filing Date (YYYY-MM-GD) Access Code (if applicable)

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 186, 2013,

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

16, 2013, will be examined under the first invantor to file provisions of the AlA.

Authorization to Permit Access:

(<] Authorization to Permit Access to the Instant Application by the Participating Offices
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Approved far use through 01/31/2014, OME 0554-0032

U.5, Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1883, no persons ara regulred to smspond 1o a coilection of information unless it containg a valic CMB control number.,

Attomey Docket Number | 08610004C3

Application Data Sheet 37 CFR 1.76

Application Number

Clearinghouse Systems and Method Collecting or Providing Quality or Performance Data for Enhanced

Title of Invention | 4 Ziiability of Wireless Cammunications

If checked, the undersigned hereby granls the USPTQ authority to pravide the Eurapean Patent Office (EPQ),

the Japan Patent Office (JPO), the Korean Intellectual Property Cffice (KIPO), the World Intelleclual Praperty Office (WIPQ),
and any olher intellectual property offices in which a foreign application claiming priarity to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box shauld not be checked if the applicant
does not wish the EPQ, JPO, KIPG, WIPQ, or other intellectual property office in which a foreign zpglication claiming priority
to the instant patent application is filed to have access to lhe instant patent application.

tn accordance with 37 CFR 1.14(h}(3}, access will be provided to a copy of the instant patent application with respect

to: 1} the inslant patent application-as-filed; 2) any foreign application te which the instant patent application

claims priority under 35 U.8.C. 119(a)-(d} if a copy of the foreign application that satisties the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent applicalion; and 3) any U.S. application-as-filed from which henefitis
sought in the instant patent application.

{in accordance with 37 CFR 1.14(c), access may be provided to information concerning the dale o f filing this Authorization,

Applicant Information:

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

Applicant 1

H the applicant is the inventar (or the remaining joint inventor or inventors under 37 CFR 1.45), this seclion should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the invantor is under an obligalion lo assign the invention, or person
who otherwise shows sufficient proprielary interest in the matter who is the applicant under 37 CFR 1.486. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the invenlor is obligated to assign, or person wha olherwise shows sufficient
proprietary interest) together with ane or more joint inventors, then he joint inventar or inventors whae are aiso the applicant should be
identified in this section.

() Assignee (O Legal Representative under 35U.8.C. 117 {0 JointInventor

(O Person to whom the inventor is obligated to assign. (O Person who shows sufficient proprigtary interest

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. [

Prefix Given Name Middle Name Family Name Syffix

Samsung Ex. 1004, page 20 of 974
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Appraved for use thraugh 01/31/2014. OMB 0651-0032

U.5. Patent ard Trademark Office; U.5. DEFARTMENT OF COMMERCE

Under tha Paperwork Reduction Act of 1985, no persons are required ta respond to @ coBection of information unless il contains a valid OMB coniro! number,

Attorney Docket Number | 08610004C3

Application Data Sheet 37 CFR 1.76

Application Number

Clearinghouse Systems and Method Cellecting or Providing Quality or Perfarmance Data for Enhanced

Title of Invention Availahility of Wireless Communications

Mailing Address Information For Applicant:

Address 1

Address 2

City State/Province
Country Postal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

Complete this section if assignee informatien, including non-applicant assignee information, is desired to be included on the patent
applicalion publication . An assignee-apglicant identified in the "Applicant Information” section wilt appear on the patent application

publicalion as an applicant. For an assignee-apgplicant, complete this section only if idenlification as an assignee is also desired on lhe
patent applicalion publication.

If the Assignee ar Non-Applicant Assignee is an Organizatian check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee;

Address 1

Address 2

City State/Province
Country Postal Code
Fhone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.
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Approved for use through 01/31/2014. OMB 0651-0032
U.S. Palent and Trademark Office; U.5, BEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1935, no persens are required te respond o & collaction of infortation unlass it cantatns a valid OMBE controf number.

Application Data Sheet 37 CFR 1.76

Atiormey Docket Number | 08610004C3

Application Number

Title of Invention

Clearinghouse Systems and Method Collecting or Praviding Quality or Performance Data for Enhanced
Availability of Wireless Communications

Signature:

NOTE: This form must be sigred in accerdance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and

certifications.

Signature

Michael E, Whitham/

Date (YYYY-MM-DD)

2014-03-13

First Name

Michael

Last Name

Whitham

Registration Number

32635

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

This collection of information is required by 37 CFR 1,76, The information is required to obtain or retain a benefit by the public which
is to file (and by lhe USPTO to pracess) an application. Caonfidentizlity is governed by 35 U.5.C. 122 and 37 CFR 1.14. This
coliection is estimated o take 23 minutes to complete, including gathering, preparing, and submitling the completed application data
sheet form to the USPTO. Time wilk vary depending upon the individual case. Any comments on the amcunt of time you require to
complete this form and/or suggestians for reducing this burden, should be sent to the Chief Informalion Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES CR
COMPLETED FORMS TO THiS ADDRESS. SEND TQ: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450D,

[ ==L EYN N R N ]
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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 farm related to
a patent application or patent. Accordingly, pursuant to the requirernants of the Act, please be advisad that. (1) the general authority for the colfection
af this information is 35 UW.5.C. 2{b){2); {2) furnishing of the informalion solicited is voluntary, and (3} the principal purpose for which the infarmation s
used by the 1.5, 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 reguested information, the U.5. Patenl and Trademark Office may not be able ta process and/er examine your submissian, which may
rasult in termination of proceedings or abandonmant of the application or expiration of the patant.

The information provided by you in this form will be subject ta the following routine uses:
1. The information on this form wil! be {reated confidentially to the extent allowed under the Freedom of infarmation Act (5 U.S.C. 552)

and the Privacy Act (5 U.5.C. 552a). Records from this systam of records may be disclosed to the Departmant of Justice to determine
whether the Freedom of Information Act requires disclosure of these recards.

2. A record from this system of records may be disclosed, as a rouline use, in the course of presenting evidence to a courl, magistrate, or
administrativa ribunal, including disclosures to opposing counsel in the course of sattlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, 1o a Member of Congress submitling a request involving an
individual, toc whom the racard pertains, whan the individual has raquasted assistance from the Member wilh respect la (he subject matter of
the record.

4, A record in this system of records may be disciosad, as a routine use, to a conlractor af the Agency having need far the information in

order to perform a contract, Recipients of informaltion shall be required to comply with the reguirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.5.C. 552a(m).

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

B. A record in this system af recards may be disclosed, as a rouline use, to another federal agency for purposes of National Security
review (35 U.8.C. 181) and for review pursuant to the Alomic Enargy Act (42 U.5.C, 218(c)).

7. A record fram this system aof records may be disclosed, as a routine use, to the Administrator, Genaral Services, of hisfher designas,
during an inspection of recerds conducted by GSA as part of that agency's respansibility to recommend irmpravements in recards
management practices and programs, under autharity of 44 U.5.C. 2904 and 2806. Such disclosure shall be made in accordance with the
G5A regulations governing inspection of records for this purpose, and any olher relevant {i.e., GSA or Commerce)} directive. Such
disclosure shall not be used to make determinations about individuals.

i3 A record from this system of recards may be disclosed, as a rouline use, to the public after either publication of the application pursuant
to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C, 151, Further, & record may be disclosed, subject 1o the limitations of 37
CFR 1.14, as 2 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 applicatian, an application apen to publls ingpections or an issued
petent.

9. A recatd from this system of records may be disclosed, as a routine use, to a Federal, Stale, or lncal taw enforcement agency, if the
USPTO becomes awara of a violation or potantial victation of law or regulation.
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Electronic Acknowledgement Receipt

EFSID: 18454346
Application Number: 12815185
International Application Number:
Confirmation Number: 1818

Title of Invention:

WIRELESS COMMUNICATIONS

CLEARINGHOUSE SYSTEMS AND METHODS FOR COLLECTING OR PROVIDING
QUALITY OR PERFORMANCE DATA FOR ENHANCED AVAILABILITY OF

First Named Inventor/Applicant Name:

Theodore 5. Rappaport

Customer Number:

30743

Filer:

Michael E. Whitham/karen lumpkins

Filer Authorized By:

Michael E. Whitham

Attorney Docket Number: 08610004C3
Receipt Date: 13-MAR-2014
Filing Date: 14-JUN-2010
Time Stamp: 08:42:14

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document - . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl)
339302
1 Request for Corrected Filing Receipt 08810004C3-req_corr_ofr.pdf no 12

Ll FORT 3 396 38 Sahe N3G AR 30| AR
el raus

Warnings:

Information:
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Total Files Size (in bytes){ 339302

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.5.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.

MNational Stage of an International Application under 35 U.5.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.5.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/RC/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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T AN

UNITED STATES PATENT AND TRADEMARK OFFIGE

TINTTEN STATES NEPARTVMENT OF COYYIERCE
United States Patent and Trademark Office
Aderesa: COMBWIISIONEL FORE PATENTSH

'3 Hrw 1290

Alewandria, Virginia 22313-1450

TSN B0

APPLICATION FILTNG o GRP ART
NEMBIR 2711 DA UNTL FIL 104 RICTDY ATTY DOCKIZUNO ror cranvs|vn cans
12/815,165 06/14/2010 2157 260064 0861000403 82 7
CONFIRMATION NO. 1819
30743 CORRECTED FILING RECEIPT

11191 SUNSET HILLS ROAD. o e
Lt91 SUNSETHILLS ROAD LM
RESTON, VA 20190

Date Mailed: 02/24/2014

Receipt is acknowledged of this non-provigional 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 fellowing 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 an this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Theodore 8. Rappapotrt, Riner, VA;
Applicant(s)

Theodore 8. Rappapotrt, Riner, VA;

Power of Attorney: The patent practitioners associated with Customer Number 30743

Domestic Priority data as claimed by applicant
This application is a CON of 12/208,007 09/10/2008 PAT 8224794
which claims benefit of 60/971,175 09/10/2007
and claims benefit of 60/977,582 10/04/2007
and claims benefit of 61/028,261 02/13/2008

Foreign Applications for which priority is claimed {You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http//www.uspto.gov for more information.) - Nons.

Foreign application information must be provided in an Application Data Sheet in order o constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 06/21/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/815,165

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
page 1cf 3
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Title

CLEARINGHOUSE SYSTEMS AND METHODS FOR COLLECTING OR PROVIDING QUALITY OR
PERFORMANCE DATA FOR ENHANCED AVAILABILITY OF WIRELESS COMMUNICATIONS

Preliminary Class
707
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) applicaticn 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 hitp://www.uspto.gov/web/offices/pac/doc/generaliindex. 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:/Awww 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, Kerea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S5.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 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.5.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 befors 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.8.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous rescurces
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regicns competing for global investment; and counsels U.S. econcmic development organizations oninvestment
attraction best practices. Te learn more about why the United States is the best country in the world to develep
technology, manufacture products, deliver services, and grow your business, visit hitp//www.SelectUSA.gov or call
+1-202-482-6800.
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T AN

UNITED STATES PATENT AND TRADEMARK OFFIGE

TINTTEN STATES NEPARTVMENT OF COYYIERCE
United States Patent and Trademark Office
Aderesa: COMBWIISIONEL FORE PATENTSH

'3 Hrw 1290

Alewandria, Virginia 22313-1450

TSN B0

APPLICATION FILTNG o GRP ART
NEMBIR 2711 DA UNTL FIL 104 RICTDY ATTY DOCKIZUNO ror cranvs|vn cans
12/815,165 06/14/2010 2157 260064 0861000403 82 7
CONFIRMATION NO. 1819
30743 CORRECTED FILING RECEIPT

11191 SUNSET HILLS ROAD. o R
Lt91 SUNSETHILLS ROAD LM
RESTON, VA 20190

Date Mailed: 02/21/2014

Receipt is acknowledged of this non-provigional 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 fellowing 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 an this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts” for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Theodore 8. Rappapotrt, Riner, VA;
Applicant(s)

Theodore 8. Rappapotrt, Riner, VA;

Power of Attorney: The patent practitioners associated with Customer Number 30743

Domestic Priority data as claimed by applicant
This application is a CON of 12/208,007 09/10/2008 PAT 8224794
which claims benefit of 60/971,175 09/10/2007
and claims benefit of 60/977,582 10/04/2007
and claims benefit of 61/028,261 02/13/2008

Foreign Applications for which priority is claimed {You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http//www.uspto.gov for more information.) - Nons.

Foreign application information must be provided in an Application Data Sheet in order o constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 06/21/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/815,165

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
page 1cf 3
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Title

CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAILABILITY OF
CARRIER-BASED SERVICES AND ENHANCING THE QUALITY, OPERATION AND
ACCESSIBILITY OF CARRIER-BASED NETWORKS

Preliminary Class
707
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications:

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) applicaticn 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 hitp://www.uspto.gov/web/offices/pac/doc/generaliindex. 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:/Awww 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, Kerea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S5.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 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.5.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 befors 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.8.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous rescurces
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regicns competing for global investment; and counsels U.S. econcmic development organizations oninvestment
attraction best practices. Te learn more about why the United States is the best country in the world to develep
technology, manufacture products, deliver services, and grow your business, visit hitp//www.SelectUSA.gov or call
+1-202-482-6800.
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086100043

IN THE U.S. PATENT AND TRADEMARK OFFICE

In re patent application of

T. Rappaport Confirmation No.: 1819

Serial No.:  12/815,165 Group Art Unit: 2157

Filed: June 14, 2010 Examiner: CHANNAVAIJALA
For: CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING...

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

RESPONSE TC NOTICE TO FILE CORRECTED APPLICATION PAPERS
Sir;

In response to the Notice to File Corrected Application Papers mailed February 13,
2014, submitted herewith is the following:

1. An Application Data Sheet, correctly identifving the inventor’s residence.
If any extension of time is required with this document, applicant hereby makes a

written conditional petition for extension of lime. Please charge any deficiencies in fees or
credit any overpayvment to Attorney’s Deposit Account Number 30-3041.

Respectfully ubm'tt /d’

Mlchael E Whitham
Reg. No. 32,635

Whitham, Curtis, Christofferson & Cook, P.C.
11491 Sunset Hills Road, Suite 340

Reston, VA 20190

(703) 787-9400

Customer Number 30743
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PTO/AIA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 08610004C3

Application Data Sheet 37 CFR 1.76

Application Number

CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAILABILITY OF CARRIER-BASED
Title of Invention SERVICES AND ENHANCING THE QUALITY, CPERATION AND ACCESSIBILITY OF CARRIER-BASED
NETWORKS

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

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

Secrecy Order 37 CFR 5.2

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

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Theodore S. Rappaport

Residence Information (Select One) (¢ US Residency () NonUS Residency () Active US Military Service

City | Riner State/Province | VA Country of Residence i | US

Mailing Address of Inventor:

Address 1 2515 Camp Carysbrook Road

Address 2

City Riner | State/Province |
Postal Code | 24149 | Country i us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

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

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

Customer Number 30743

Email Address action@wcc-ip.com | AddEmail | [Remove Email

Application Information:

CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAILABILITY OF CARRIER-
BASED SERVICES AND ENHANCING THE QUALITY, OPERATION AND ACCESSIBILITY OF
CARRIER-BASED NETWORKS

Title of the Invention

Attorney Docket Number| 08610004C3 Small Entity Status Claimed
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 15 Suggested Figure for Publication (if any)

Filing By Reference:
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PTO/AIA/14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 08610004C3

Application Data Sheet 37 CFR 1.76

Application Number
CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAILABILITY OF CARRIER-BASED
Title of Invention SERVICES AND ENHANCING THE QUALITY, OPERATION AND ACCESSIBILITY OF CARRIER-BASED
NETWORKS

Only complete this section when filing an application by reference under 35 U.5.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

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

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

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

Req uest Not to Publish. I hereby request that the attached application not be published under

[] 35U.5.C.122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

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

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (e) Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 30743

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(g), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the application number blank.
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
Continuation of 12208007 2008-09-10 8224794 2012-07-17
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12208007 Claims benefit of provisional 61028261 2008-02-13
Prior Application Status | Expired Samsung Ex. 1004, Of 974
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PTO/AIA/14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 08610004C3

Application Data Sheet 37 CFR 1.76

Application Number

CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAILABILITY OF CARRIER-BASED
Title of Invention | SERVICES AND ENHANCING THE QUALITY, OPERATION AND ACCESSIBILITY OF CARRIER-BASED

NETWORKS
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12208007 Claims benefit of provisional 60877582 2007-10-04
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12208007 Claims benefit of provisional 60871175 2007-08-10

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

Foreign Priority Information:

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

[ Remove |
Application Number Country | Filing Date (YYYY-MM-DD) Access Code' (if applicable)
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

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

This application (1) claims priority tc or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

Authoerization to Permit Access to the Instant Application by the Participating Offices
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PTO/AIA/14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 08610004C3

Application Data Sheet 37 CFR 1.76

Application Number
CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAILABILITY OF CARRIER-BASED

Title of Invention SERVICES AND ENHANCING THE QUALITY, OPERATION AND ACCESSIBILITY OF CARRIER-BASED
NETWORKS

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Froperty Office {(KIPQO), the World Intellectual Froperty Office {WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPQO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.8.C. 119(a)-{d) if a copy of the foreign application that satisfies the cettified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c}, access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

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

Applicant 1

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

identified in this section.

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

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

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

Name of the Deceased or Legally Incapacitated Inventaor :

If the Applicant is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
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PTO/AIA/14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 08610004C3

Application Data Sheet 37 CFR 1.76

Application Number
CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAILABILITY OF CARRIER-BASED

Title of Invention SERVICES AND ENHANCING THE QUALITY, OPERATION AND ACCESSIBILITY OF CARRIER-BASED
NETWORKS

Mailing Address Information:

Address 1

Address 2

City State/Province
Country [ Paostal Code
Phone Number Fax Number
Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

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

Remove

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

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
; Add
selecting the Add button.
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PTO/AIA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

08610004C3

Application Number

Title of Invention

CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAILABILITY OF CARRIER-BASED
SERVICES AND ENHANCING THE QUALITY, OPERATION AND ACCESSIBILITY OF CARRIER-BASED

NETWORKS
Signature:
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications
Signature [/Michael E. Whitham/ Date (YYYY-MM-DD)| 2014-02-19
First Name | Michael Last Name | Whitham Registration Number | 32635
Additicnal Sighature may he generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Cffice, 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.

EFS Web 2.2.11
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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.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

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

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

EFSID: 18237038
Application Number: 12815185
International Application Number:
Confirmation Number: 1818

Title of Invention:

CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAILABILITY
OF CARRIER-BASED SERVICES AND ENHANCING THE QUALITY, OPERATION
AND ACCESSIBILITY OF CARRIER-BASED NETWORKS

First Named Inventor/Applicant Name:

Theodore 5. Rappaport

Customer Number:

30743

Filer:

Michael E. Whitham/Walter Richardson

Filer Authorized By:

Michael E. Whitham

Attorney Docket Number: 08610004C3
Receipt Date: 19-FEB-2014
Filing Date: 14-JUN-2010

Time Stamp: 11:21:46

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document - . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl)
16504
1 Transmittal Letter 088610004c3_corrapp.pdf no 1
ANE1EA T2 w1ha?Tif2e4 51 bG8 foRrIT?
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Warnings:

Information:
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1561521
2 Application Data Sheet 08610004C3_ADS.pdf no 7
Ui 2o Il 152l G alE 1 b 1 S0 UL Ed 4
Ctac
Warnings:
Information:
Total Files Size (in bytes); 1578025

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.5.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.

MNational Stage of an International Application under 35 U.5.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.5.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/RC/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

PO, Box 145¢
Alcxundria, Virginia 223131450
WL USPLY. gOY

I APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. [ CONFIRMATION NOJ
12/815,165 06/14/2010 Theodore 5. Rappaport 08610004C3 1819
30743 7590 0241322014
WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. | EXAMINER |
11491 SUNSET HILLS ROAD CHANNAVAJJALA, SRIRAMA T
SUITE 340
RESTON, VA 20190 | ART UNIT | paPERNUMBER |
2157
I MAIL DATE l DELIVERY MODE I
02/13/2014 PAPER

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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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissionar for Fatents

United States Patent and Trademark Office
F.C. Box 1450

Alexandria, VA 22313-1450

wwaw uspto.gov

Application No. : 12815165
Applicant : Rappaport
Filing Date : 06/14/2010
Date Mailed : 02/13/2014

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.,

The informalities requiring correction are indicated in the attachment(s). I1f the informality pertains to the
abstract, spccification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1,121 (or, if the application 1s a reissue application, 37 CFR
1.173). Such an amendment may be filed after pavment of the issue fee if limited to correction of
informalitics noted herein. Sce Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after pavment of the issue fee, for purposes of 35 U.S.C. 134(b)(1)(iv), “all outstanding
requircments” will be considercd to have been satisficd when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please auddress response to
“Muail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450”,

/Anthony McPhail/
Publication Branch

Office of Data Management
(571) 272-4200

Samsung Ex. 1004, page 43 of 974



Application No. 12815165
IDENTIFICATION OF APPLICATION DEFICIENCIES
|:| Applicant must provide legible text for the following item(s).
|:| Specification filed | page(s) .
[ ] Claims filed , claim(s) .
|:| Qath/declaration filed .

|:| Other: .

|:| Applicant must provide missing information on the following page(s) of the specification by
amending the specification to add the missing text. No new matter may be added.

|:| The specification refers to one or more applications by attorney docket number and does not show the
U.S. application number(s). Applicant must supply the U.S. application number in place of each

attorney docket number.

Applicant must provide an Abstract of the Disclosure.

1 [

Applicant has submitted a DECLARATION (37 CFR 1.63) FOR A UTILITY OR DESIGN
APPLICATION USING AN APPLICATION DATA SHEET (37 CFR 1.76) (e.g., form
PTO/SB/01A). The Application Data Sheet, however, is not prescent with the filed application.
Applicant must submit an Application Data Sheet or file a new oath or declaration (e.g., PTO/SB/0O1)
cxecuted by the inventors and containing the information required in 37 CFR 1.63.

Applicant must provide an executed declaration.
Applicant must provide the missing page(s) of the cath/declaration or Application Data Sheet filed

Applicant must provide a declaration signed by inventor(s) .

HEEEEEN

The oath/declaration filed shows non-initialed and/or non-dated alterations. Applicant must file a
new oath/declaration in compliance with 37 CFR 1.67(a).

]

Applicant(s) Theodore S. Rappaport in the latest-filed oath/declaration or Application Data Sheet
(ADS) did not show the inventor’s residence at all, or did not show both a city and statc in the U.S.
inventor’s residence, or did not show both a city and country in the non-U.S. inventor’s residence.
Applicant must supply an ocath/declaration or Application Data Sheet (ADS) that shows each U.S.
inventor’s city and statc of residence and cach non-U.S. inventor’s city and country of residence.
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TNITED STATES DEPARTMENT OF COMMERCE
Tited States Putend and Trademnark Office
Address: COMMISSIONER FOR PATENTS

P.OY [ox 1430

Alexandria, Virginia 22313-1450

‘ﬂ"‘ﬂ"“".'l'lSPtD.gUV

NOTICE OF ALLOWANCE AND FEE(S) DUE

_ _ i | X AMINER |
074 7550 OLmE2014
WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. CHANNAVALALA, SRIRAMA T
11491 SUNSET HILLS ROAD
S[ 1NTE 34(} | AR NI PAPER NUMIBLR |
RESTON, VA 20190 1157
DATL MAILLD: 014082014
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
12/815,165 0G/142010 Theodore 8. Rappaport 036100043 1819

TITLLE Ol INVENTION: CLEARINGIIOUSLE SYSTEM AND MLETIIOD FOR DUTERMINING AVAILABILITY Ol CARRIER-BASELD SERVICLS
AND ENHANCING THE QUALITY., OPERATION ANTY ACCESSIBILITY OF CARRIER-BASED NETWORKS

APPTNCTY L ENTTIY STATUS ISSUIN L 10 PUBLICATION VDU | PREN . PPATS ISSUH TS T TAL VLS 100 TIATIE I

nonprovisional SMATL 5480 30 50 5480 QAES2004

TIIE APPLICATION IDENTIFIED ABOVE ITAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTTON ON TTIE MERITS 1S CLOSED.  TITIS NOTICE OF ALLOWANCE 18 NOT A GRANT OF PATENT RIGIITS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY TIIE APPLICANT. SEE 37 CTR 1.313 AND MPEFP 1308,

TITE ISSUE FEE AND PUBLICATION T'EE (I REQUIRED) MUST BE PAID WITITIN TITREE MONTIIS FROM TIIE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BIF EXTENDED. SEE 35 US.C. 151. TIIE ISSUE TEE DUE INDICATED ABOVE DOLS
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN TITIS APPLICATION (AS SITOWN ABOVE), TTIE RETURN OF PART B OF TINIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the TNTTTY STATUS shown above. 0 the ENTITY STATUS is shown as SMATLLT. or MICRO, verily whether entitlement o that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTATL TET(S) DUTE shown above.

If the ENTITY STATUS is changed (rom that shown above, on PART B - TTT(S) TRANSMITTALTL, complete scetion number 5 titled
"Change in Tntity Status {from status indicated above)™.

Tor purposcs of this notice, small entity fees are 1/2 the amount of undiscounted lees, and micro entity fees are 1/2 the amount of small entity
fces.

IT. PART B - TTT(S) TRANSMITTAT., or its cquivalent, must be completed and returned 1o the United States Patent and Trademark Office
{(USPT) with your ISSUT TTT and PUBLICATION TTE (if required). 1T you are charging the fee(s) o your deposit account, scction "4b"
of Part B3 - Tee(s) Transmittal should be completed and an extra copy of the form should be submited. T an equivalent of Part B is liled, a
request Lo reapply a previously paid issuc fee must be clearly made, and delays in processing may occur due 1o the difficulty in recognizing
the paper as an equivalent of Part B.

111, All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop 15SUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Ulility patenis issuing on applications liled on or alter Dee. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE({S) TRANSMITTAL

Compleie and send this form, logether with applicable T'ee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

1.0, Box 1450

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

INSTRUCTIONS: This [orm should be used for leansmilling the ISSUFE FRE and PUBLICATION FEE Gl requived). Blocks 1 through 5 should be completed where
appropriate. All further conespondence including the Tatenl, advance orders and notificalion of mainlenance [ees will be mailed o the currenl conespondence address as

indicated mnless corected below or ditected otherwise in Block | by (a) specilying a new comespondence address: andfor (by indicating a separale "

mainlenance lee nolilications.

F. ADDRESS" Tor

CTERENT CORRESTONDENCE ADDERESS (Mote: Tse Block 1 for any change of address:

30743 THL 01082014

WILNTHAM, CURTIS & CHRISTOLFILERSON & COOK, P.C.

11491 SUNSET TS ROAD
SUTTT: 340
RESTON, VA 20190

Note: A cerlilficale of mailing can only e used [or domestic mailings ol Lhe
Feels) Transmiltal. This ct‘rLiﬁcaLe camnot e used [or any other accompanying
Fatpt'rs_ Fach additional paper. such as an assignment or [ormal drawing. must
have its own cerlificale of mailing or wansmission.

Certificate of Mailing or Transmiszion
I hereby cectify that this L'eeds) Lransmittal is being deposited with the United
States Postal Scrvice with sufficient postapge for first class mail in an covelope
addressed 1o the Mail Stop 18SUL FLL address above, or being facsimile
transmitted to the USPLO (571) 273-2885, on the date indicated below,

(Dpositors names

(Hipnalured

T 2aled

APPLICATION XNO. FILING DATE

FIRST NAMED INVENTOR ATTORNEY DOCEET NO. CONFIEMATION XO,

124815165 06/ 1442010

Theodore 8. Rappaport 0861000403 1819

TITI.E OF INVENTION: CL.LEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING AVAITTABITITY OF CARRIER-BASED SERVICES
AND ENHANCING THE QUALITY., OPERATION ANTY ACCESSIBILITY OF CARRIER-BASED NETWORKS

| APPLN. TYFE ENTITY STATIIS | ISSTTEFEE DTE | PUBLICATION FEE DTTE | FREV. PAID [SSTE FEE TOTAL FEES1 DUE DATE DTTE
nonprovisional SMATL 5480 30 50 5480 QAES2004
| EXAMINER | ARTUNTT | CILASS-SUBCLASS |
CHANNAVAITAT A SRIRAMAT 2157 TO7-688000

1. Change of correspondence address or indication of "lice Address™ (37
CI'R 1.363).

a Change of con‘egﬁmdence address {(or Change ol Correspondence
Address Torm PTO/SE/122) altached.

[ "1'cc Address” indication {or "Tee Address" Indication form
PLIOMBAT: Rev 03-02 or more recent) attached, Use of a Customer
Number is required.

2, Lior printing on the patent front page, list

{1y The names ol up Lo 3 registered patenl allorneys
or agenls OR, altemalively,

I

{2) The name of a sinple firm (having as a member a
registered attocney or agent) and the names of up to
2 repistercd patent attorneys or ageats, If no name is 3
listed, no name will be printed.

Pl

- ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE. PATENT (prinl or Lype)

PLEASL NOTL: Unless an assignee is identificd below, no assignee data will appear on the patent. If an assignec is ideatified below, the document has been filed for
recordation as sot forth in 37 CLUR 3,11, Completion of this form is NOI' a substitute for filing an assignmcnt.

(A) NAML OLF ASSIGNLL

Please check the appropriate assignes category or calegonies (will nol e printed on the patent)

(133 RESIDENCL: (CITY and STATLE OR COUNTRY)

L ndividuat [ Comporation or olher private group entity [ Government

4a. The [ollowing [eels) are submilted:
[ 1ssue Lice
[ Publication Fee (No small enlily discounl permilled)
[ Advance Order - # of Copies

Ab. Payment of Fee(s): (Please (irst reapply any previously paid issue [ee shown aboye)

[ A cheek is enclosed.
(| Tayment by credit card. Form PTO-2038 is attached.

[ Ihe Dircctor is hereby authorized to charee the required foeds), any deficiency, or eredits any
overpayment, to Deposit Account Mumber {rnclose an cxtra copy of this form).

4. Change in Entity Status (from staus indicated above)
D Applicant certifying micro cotity status, Scc 37 CLR 1.29

| Applicant asserling small enlily stalus. See 37 CFR 1.27

d Applicant changing to repular undiscounted foc status,

NOTLE: Absent a valid certification of Micro Lintity Status (sec forms PIO/SB/1SA and 131), issuc
fer payment in the micro catity amount will not be accepted at the risk of application abandonment,
NOTE: Tf the application was previously under micro entity slalus, checking this box will be taken
oy be anolilicalion o Toss of enlitdement o micro entity status.

NOTL: Checking this box will be taken to be a notification of loss of cntitlement to small or micro
catity status, as applicable,

WOTE: This [om must be signed in accordanes with 37 CFR 131 and 1.33. See 37 CFR 1 4 [or signatare reguirements and cerlifications.

Authorized Signature

Date

Typed or printed name

Registration Mo,

PTOT-85 Parl B (10-13) Approved lor use Lhrough 10/31/2013.
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UNITED STATES PATENT AND TRADIMARK OUTICT:

TNITED STATES DEPARTMENT OF COMMERCE
Tited States Putend and Trademnark Office
Address: COMMISSIONER FOR PATENTS

P.OY [ox 1430

Alexandria, Virginia 22313-1450

‘ﬂ"‘ﬂ"“".'l'lSPtD.gUV

| APPTICATION N | LIING AT | FIRST NAMETY INVHNTOR | ATTORNEY 1D0CKITT N CONUTRMATION N |
12/815.165 06142010 Theodore §. Rappaporl 086100043 1819
3074 7550 QLIDE2014 | PXAMINER |
WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. CHANNAVALALA, SRIRAMA T
11491 SUNSET HILLS ROAD
S[ 1NTE 34(} | AR NI PAPER NUMIBLR |
RESTON, VA 20190 2157

DATLE MATLLD: 01/408/2014

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 368 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 368 day(s).

It 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.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval belore requesting most types of information from the public. When OMB approves an agency
request Lo collect information from the public, OMB (i) provides a valid OMB Control Number and cxpiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency 1o inform (he public about the OMT Control Number’s legal significance in accordance with 5 CI'R
1320.5(b).

The information collected by 1"IT'OL-85 Part B is required by 37 CER 1.311. The information is required to obtain
or retain a benelit by the public which is o [ile (and by the USPTO 1o process) an applicaton. Conlidentiality is
governed by 35 U1.8.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 1o complete this (orm
and/or sugeestions for reducing this burden, should be sent to the Chief Information Officer, 11.8. Patent and
Trademark Olfice, U.S. Department of Commeree, PLO. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND IFTIES OR COMPLETED T'ORMS TO TTIIS ADDRESS. SIIND TO: Commissioner Tor Patenis, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1993, no persons are required to
respond o a collection of information unless it displays a valid OMT conwol number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires (that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements ol the Act, please be advised that: (1) the general authority [or the colleetion of this information is
35 ULS.C. 2(b)2); (2) lurnishing of the information solicited is voluntary; and (3} the principal purpose [or which
the information is used by the 1.8, Patent and Trademark Office is to process and/or examine vour submission
related 0 a patent application or patent. 11 you do not lurnish the requested information, the TS, 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 nlormation provided by you in this form will be subject o the lollowing routine uscs:

1. The information on this form will be treated confidentially to the extent allowed under the Hreedom of
Information Act (5 11.5.C. 352) and the Privacy Act (3 U.S.C 532a). Records from this system of records
may be disclosed o the Department ol Justice 1o determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record [rom his sysicm of records may be disclosed, as a routine usc, in the course of presenting cvidence
10 a courl, magistrale, or administrative wribunal, including disclosures 10 opposing counsel in the course of
settlement negotiations.

A record in this system ol records may be disclosed, as a routine use, 1o a Member of Congress submitling a

request involving an individual, to whom the record pertains, when the individual has requested assistance

trom the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosced, as a routine use, o 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 ol the Privacy Act ol 1974, as amended, pursuant 1o 5 U.8.C. 552a{m).

3. A record related to an Tnternational Application [iled under the Pawent Cooperation Treaty in this system ol
records may be disclosed, as a routine use, to the International Bureau of the World lntellectual Property
Organization, pursuant o 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 1.8.C. 181) and for review pursuant to the Atomic Energy Act (42 11.5.C.
218(ch).

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 ageney's
responsibility 1o recommend improvements in records management practices and programs, under authority
of 44 11.5.C. 2904 and 29060. Such disclosure shall be made in accordance with the GSA regulations
governing inspection ol records (or this purposc, and any other relevant (i.c., GSA or Commeree) dircctive.
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 1o 35 U.S.C. 122{h} or issuancc ol a patcot pursuant to 35 U.S.C. 151. T'urther, a
record may be disclosed, subject to the limitations of 37 CEFR 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 hy cither a published application, an application open o public
inspection or an issued patent.

9. A record [rom this system ol records may be disclosed, as a routine usc, 10 a TFederal, State, or local law

cnforcement agency, il the USPTO becomes aware of a vielation Oég%)&iﬁlg\rig&“ifb&‘l]aﬁégé T 1]0 1@17 4
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Application No. Applicant(s}

] N ] 12/815,185 RAPPAPORT, THEODORE
Examiner-Initiated Interview Summary S.
Examiner Art Unit

SRIRAMA CHANNAVAJJALA | 2157

All participants (applicant, applicant’s representative, PTO personnel):

(1) SRIRAMA CHANNAVAJJALA. (3) .

(2) Michael E. Whitham, Req. No. 32,635. (4)

Date of Interview: 06 December 2013.

Type: D Telephonic [ Video Conference
[ Personal [copy given to:[] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed []101 [J112 [J102 [103 [OCthers

{Lior cach of the checked box(es) above, please describe below the issuc and detailed description of the discussion)

Claim(s) discussed: 8,10-12.14,20.22.24 103-105.

Identification of prior art discussed:

Substance of Interview
{Lior cach issue discussed, provide a detailed description and indicate if agrecment was reached. Some topics may include: identification or clarification of a
reference or a portion thercof, claim interpectation, proposed amendments, areuments of any applicd references otc... )

On 12/6/2013. a telephone call was made fo applicant's representative Michael E. Whitham . Reqg. no. 32,635,
about the amendment fo the claims 8,11, 14,20, 104- 105 and canceifing claim 10,1222 24 103 in order to afiow_the
casg. The altorney agreed with the Examiner's proposal and authorization has given for_an Examiner's Amendmernt.
Total claims allowed: 8.11,14-20,23,26-28,30,104- 105 [re-numbered as 1-16].

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

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

X Attachment

/SRIRAMA CHANNAVAJJALA/
Primary Examiner, Art Unit 2157

L5, Patent and Trademark Office

PTOL-413B (Rev. 8/11/2010) Interview Summary Samsung Ex. 1004 pageF’Ageb‘I"‘QWB'?m



Application No. Applicant(s)

12/815,165 RAPPAPORT, THEODORE 5.
Notice of Allowability Examiner Art Unit | o

SRIRAMA CHANNAVAJJALA 2157
No

- The MAILING DATE of this communication appears on the cover sheef wilh 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 {PTCOL-85} or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY 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. [ Thig communication ig respongive to 2/6/2013.
Oa declaration{s)/affidavit(s) under 37 CFR 1.130(b)} wasfwere filed on

; the restriction

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

3. [ The allowed claimis) is/are 8,11, 14-20.23,26-28,30,104-105 [re-numbered as: 1-16] As a result of the allowed claim(s), you may be
eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding
application. For more information, please see hifip /ey Usplo cow/patets/init evanta/opiindadisg or send an inguiry to
PPH{eadbackduisptogny .

4. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119{a}-{d) or {f.
Certified copies:

a[dJ Al b)[JSome *e) [ None of the:
1. [0 Cettified copies of the priority documents have been received.
2. [ Cettified copies of the pricrity documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2{a)).
* Certified copies not received: __

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets™) must be submitted.

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

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

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

Attachment(s)

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

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

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

of Biological Material
4. 4 Interview Summary (PTQO-413),
Paper No./Mail Date 12/6/2013 .

/SRIRAMA CHANNAVAJJALA/
Primary Examiner, Art Unit 2157

U5, Patent and Trademark Office
PTOL-37 {Rev. 08-13) Naotice of Allowability Part of Paper No./Mail Date 12062013
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Application/Control Number: 12/815,165 Page 2
Art Unit; 2157

The present application is being examined under the pre-AlA first to invent provisions.
DETAILED ACTION
Response to RCE-1
1. Claims 8,11,14-20,23,26-28,30,104-105 are allowed in this application.
2. Examiner acknowledges applicants’ amendment filed on 2/6/2013.
3. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed 1/19/2007 in this application after final rejection.
Since this application is eligible for continued examination under 37 CFR 1.114, and the
fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office
action has been withdrawn pursuant to 37 CFR 1.114. Applicant’'s submission filed on

2/6/2013 is entered.

Drawings

4. The Drawings filed on 6/14/2010 are acceptable for examination purpose

Information Disclosure Statement

5. The information disclosure statement filed on 4/22/2013 .is in compliance with the
provisions of 37 CFR 1.97, and has been considered and a copy is enclosed with this
Office Action

6. The information disclosure statement filed on 9/24/2012 & 4/4/2012 .isin
compliance with the provisions of 37 CFR 1.97, and has been considered and a copy

was enclosed with the previous Office Action

Samsung Ex. 1004, page 51 of 974
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7. The information disclosure statement filed on 3/22/2012;1/9/2012;1/27/2011; and
6/14/2010.is in compliance with the provisions of 37 CFR 1.97, and has been
considered and a copy was enclosed with the previous Office Action
Priority

8. Acknowledgment is made of applicant's claim for domestic priority under
35 U.S.C. 119(e) based on provisional application 860/271,175 filed on
9/10/2007;60/977,582 filed on 10/4/2007, 61/028,261 filed on 2/13/2008.

Double Patenting
9. In view of applicant submitted “terminal disclaimer” [8/6/12] and approved
[8/9/2012], the rejection under “double patent” as set forth in the previous office action is

hereby withdrawn.

Interview:

10. On 12/6/ 2013, a telephone call was made to applicant's representative Michael
E. Whitham , Reg. no. 32,635, about the amendment to the claims 8,11,14,20,104-105
and cancelling claim 10,12,22,24,103 in order to allow the case. The attorney agreed
with the Examiner's proposal and authorization has given for an Examiner's
Amendment. Total claims allowed: 8,11,14-20,23,26-28,30,104-105 [re-numbered as

1-18].
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AMENDMENTS TO THE CLAIMS:
This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing Of Claims:

Please amend the claims as follows:

1-7. {canceled)

8. {currently amended) A method of collecting and providing access to quality or service
information associated with one or more wireless communications networks, mobile
devices, or end users, comprising:

using a computer, receiving mobile device location information of a plurality of
mobile devices or end users that are associated with one or more wireless
communications networks and quality or service information pertaining to wireless
access characteristics for one or more mobile devices of said plurality of mobile devices
or end users, and said quality or service information comprising coverage, availability or
performance information of one or more wireless communications networks or said one
or more mobile devices,

storing, by action of said computer, said mobile device location information and
said quality or service information in a memory or database;

updating, by action of said computer, said mobile device location information
stored in said memory or database when a mobile device of said plurality of mobile

devices travels from one location to another;
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Application/Control Number: 12/815,165
Art Unit: 2157

Page 5

providing access to said quality or service information stored in said memory or

database to one or more end users or one or more end user communication devices or

one or more carriers or third parties that provide services to said gne or more end users

or one or more end user communication devices or one or more carriers, or to said one

or more wireless communications networks: and

wherein said wireless access characteristics comprise one or more of identified,

perceived or measured:
radio reception quality,
network performance,
quality of service,

data rate,

spectrum availability or suitability,

capacity or bandwidth,

availability or quality of coverage,

availability or quality of capacity,

availability or quality of one or more services or carriers,
availability or quality of air interfaces,

average use profile,

average availability profile,

statistics on outage or reliability or coverage or capacity carrying

capabilities for one or more service providers,

frequencies,
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radio frequency or quality of service or coverage or service map or
addresses for one or more service providers,
radio frequency or end-user application performance, and

cost of service.

9-10. (Canceled)

11. (currently amended) The method of Claim 8 48 wherein said step of providing

access provides access to said one or more end users or one or more end user

communications devices by semprises reporting quality or service information to said

one or more end users or said one or more end user communications devices.

12-13. (Canceled)

14. (currently amended) The method of Claim 8 42 wherein said quality or gervice

avaitabiliby-of-servige information is location specific.

15. (previously presented) The method of Claim 8, further comprising serving data
based on mobile device location information and quality or service information stored in

said memory or database.
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16. (previously presented) The method of Claim 15 wherein said data comprises one or
more of a recommended operating band, operating mode, communications network

and/or carrier for end users or end user communications devices.

17. (previously presented) The method of Claim 16 wherein said data is formatted and

served to end users or end user communications devices as one or more web pages.

18. (previously presented) The method of Claim 8, further comprising serving data
based on mobile device location information or quality or service information stored in

said memory or database to one or more carriers.

19. (previously presented) The method of Claim 8, further comprising providing access
to quality or service information stored in said memory or database to a party or parties
other than subscribers and carriers of said one or more wireless communications

networks.

20. (currently amended) A system for collecting and providing access to quality or
service information associated with one or more wireless communications networks,
mobile devices, or end users, comprising:

a computer configured to receive mobile device location information of a plurality
of mobile devices or end users that are associated with one or more wireless

communications networks and quality or service information pertaining to wireless
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access characteristics for one or more mobile devices of said plurality of mobile devices
or end users, and said quality or service information comprising coverage, availability or
performance information of one or more wireless communications networks or said one
or more mobile devices;

a memory or database configured to store the received mobile device location
information and quality or service information;

an interface through which one or more end users or one or more end user

communication devices. or one or more carriers, or one or more third parties that

provide services to

said one or more end users or one or more end user communication

devices or

said one or more carriers, or

one or more wireless communications networks may access said quality or service

information or mobile device location information stored in said memory or database;
and
wherein said wireless access characteristics comprise one or more of identified,

perceived or measured:

radio reception quality,

network performance,

quality of service,

data rate,

spectrum availability or suitability,
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capacity or bandwidth,

availability or quality of coverage,

availability or quality of capacity,

availability or quality of one or more services or carriers,

availability or quality of air interfaces,

average use profile,

average availability profile,

statistics on outage or reliability or coverage or capacity carrying
capabilities for one or more service providers,

frequencies,

radio frequency or quality of service or coverage or service map or
addresses for one or more service providers,

radio frequency or end-user application performance, and

cost of service.

21-22. {canceled)

23. (previously presented) The system of Claim 20, further comprising a server

configured to serve quality or service information stored in said memory or database to

one or more carriers.

24-25. (Canceled)
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26. (previously presented) The system of Claim 20, further comprising a server
configured to generate and serve data based on mobile device location information and
quality or service information stored in said memory or database to one or more end

users or one or more end user communications devices.

27. (previously presented) The system of Claim 26 wherein said data comprises one or
more of a recommended operating band, operating mode, communications network
and/or carrier for said one or more end users or one or more of said end user

communications devices.

28. (previously presented) The system of Claim 27 wherein said server comprises a
web server and said data is formatted as one or more web pages served to said one or

more end users or one or more of said end user communications devices.

29. (Canceled).

30. (previously presented) The system of Claim 20 wherein said computer is configured

to provide access to quality or service information stored in said memory or database to

a party or parties other than subscribers and carriers of said one or more wireless

communications networks.
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31-103. (Canceled)

104. (currently amended) The method of Claim 8,

wherein said quality or service information further comprises{urthercomprising

the-step-of previding rank ordering or preferred preferences for one or more of ranked or
preferred:
wireless performance,
telecommunication services,
service providers,
carriers,
frequencies,
spectrum allocations,
wireless connection options,
power levels,
data rates,
modulation types,
air interface specifications, and
bandwidths|[.]]_and

wherein said providing step further provides access to one or more of said

ranked ordering or preferred preferences to said one or more end users or said one or

more end user communication devices or said gne or more carriers or said third parties
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that provide services to said one or more carriers, or to said one or more wireless

communications networks.

105. (currently amended) The system of Claim 20,
wherein said guality or service information further comprises wherein-said

computeris-contfigured-toprovide-rank ordering or preferred preferences for one or

more of ranked or preferred:

wireless performance,
telecommunication services,
service providers,

carriers,

frequencies,

spectrum allocations,
wireless connection options,
power levels,

data rates,

modulation types,

air interface specifications, and
bandwidths|[.]]_and

wherein said interface is configured to provide access to one or more of said rank

ordering or preferred preferences to said one or more end users or said ohe or more
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end user communication devices or said one or more carriers or said onhe or more third

parties, or to said one or more wirgless communications networks.

Reasons for Allowance

Claims 8,11,14-20,23,26-28,30,104-105 are allowed.

The following is an examiner’'s statement of reasons:

The newly cited reference Hendrickson, Keith et al., US 20020069037 is directed
to wireless network usage and performance metrics, more specifically gathering
information concerning wireless mobile device usage. The method involves prescribing
a panel of respective users of respective mobile wireless devices in which each
respective mobile device includes electronic memory encoded with data gathering
software and data transfer software. The data gathering software gathers information
pertaining to device usage. The gathered information includes event data in association
with respective location information indicative of device location during the occurrences
of such events. The data transfer software provides the gathered information for
transmission. The method also includes collecting the gathered information provided by

respective mobile devices of said panel of users. [Abstract, 0022-0026].
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The newly cited reference Nath Badri et al., US 20070026854 is directed to
events related to the quality of service experienced by a wireless device in a wireless
network, more specifically, the system comprises wireless device capable of
establishing a connection with a target server in a network, and a device agent
constructed and arranged to interface with software on the wireless device to detect and
record performance data relating to the network. The performance data may include, for
example, a number of connection attempt failures between the wireless device and the
target server. In one example, the system may further comprise a management server
capable of communicating with the device agent and which may provide a performance
test command to the device agent. The performance test command may include
instructions for the device agent to conduct a test to detect the performance data and/or
may specify details of a trap to be installed on the wireless device by the device agent
to detect the performance data. The device agent may also provide the recorded

performance data to the management server. [Abstract, 0009-0010]

It is however, noted that in view of applicant amendment to the claims, remarks
filed on 2/6/2013, further examiner’s amendment to claims 8,11,14,20,104-105, cancel
claims 10,12,22,24,103 prior art of record, the prior art of record Hendrickson, Keith et
al., US 20020069037, Nath Badri et al., US 20070026854 do not disclose, make
obvious, or otherwise suggest the structure of the applicant’s

“updating, by action of said computer, said mobile device location information
stored in said memory or database when a mobile device of said plurality of mobile

devices travels from one focation to another;
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providing access to said quality or service information stored in said memory or
database to one or more end users or cne or more end user communication devices or
one or more carriers or third parties that provide services to said one or more end users
or one or more end user communication devices or one or more carriers, or to said one
or more wireless communications networks”, in Claim 8,20

These features, together with the other limitations of the independent
claims are novel and non-obvious over the prior art of record. The dependent claims 2-
11,14-19,23,26-28,30,104-105 being definite, enabled by the specification, and further

limiting to the independent claims are also allowable.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Srirama Channavajjala whose telephone number is
571-272-4108. The examiner can normally be reached on Monday-Friday from 8:00
AM to 5:30 PM Eastern Time.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Ajay Bhatia, can be reached on (571) 272- 3906. The fax phone numbers
for the organization where the application or proceeding is assigned is 571-273-8300
Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free)

/Srirama Channavajjala/
Primary Examiner, Art Unit 2157.
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] N ] 12/815,185 RAPPAPORT, THEODORE
Examiner-Initiated Interview Summary S.
Examiner Art Unit

SRIRAMA CHANNAVAJJALA | 2157

All participants (applicant, applicant’s representative, PTO personnel):

(1) SRIRAMA CHANNAVAJJALA. (3) .

(2) Michael E. Whitham, Req. No. 32,635. (4)

Date of Interview: 06 December 2013.

Type: D Telephonic [ Video Conference
[ Personal [copy given to:[] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed []101 [J112 [J102 [103 [OCthers

{Lior cach of the checked box(es) above, please describe below the issuc and detailed description of the discussion)

Claim(s) discussed: 8,10-12.14,20.22.24 103-105.

Identification of prior art discussed:

Substance of Interview
{Lior cach issue discussed, provide a detailed description and indicate if agrecment was reached. Some topics may include: identification or clarification of a
reference or a portion thercof, claim interpectation, proposed amendments, areuments of any applicd references otc... )

On 12/6/2013. a telephone call was made fo applicant's representative Michael E. Whitham . Reqg. no. 32,635,
about the amendment fo the claims 8,11, 14,20, 104- 105 and canceifing claim 10,1222 24 103 in order to afiow_the
casg. The altorney agreed with the Examiner's proposal and authorization has given for_an Examiner's Amendmernt.
Total claims allowed: 8.11,14-20,23,26-28,30,104- 105 [re-numbered as 1-16].

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

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

X Attachment

/SRIRAMA CHANNAVAJJALA/
Primary Examiner, Art Unit 2157

L5, Patent and Trademark Office

PTOL-413B (Rev. 8/11/2010) Interview Summary Samsung Ex. 1004 pageF’GBQb‘I"‘QWBEM
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one of a bar code reading unit, an RFID tag reading unit
and a credit/debit card reading unit. Further incorporated
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Data collection device having dynamic access to multiple wireless networks

in the data collection device is a dynamic access module.
The dynamic access communication module enables the
data collection device to participate in a self organized
network that supports multi-hop data packet transmis-
sions between data collection device and which further
enables the device to transmit data received from a peer
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Description

Cross Reference

[0001] This application claims priority under 35 U.5.C. §119 of Provisional Application No. 60/712,037, filed August
26, 2005 entitled "Drata Collection Device Having Dynamic Access To Multiple Wireless Networks." The priority of the
above application is claimed and the disclosure of the above application is incorporated herein by reference inits entirety.

Field of the Invention

[0002] Theinvention is generally related to system and methods of data communication among data collection device;
and specifically related to a system and method of data communication in a data collection system having data collection
devices.

Background of the Invention

[0003] Inrecentyears significant advances have been madein the art of data collection devices and networks containing
the same.

[0004] In U. 5. Patent No. 5,800,613, a data collection device system is described having a data collection device
adapted to read bar code data wherein the data collection device is in communication with a local host processor and
a remote host processor. The data collection device of U. S. Patent No. 5,900,613 is configured to report bar code data
to a remote computer and execute reprogramming routines to receive program data either or both from the remote host
processor and the local host processor.

[0005] InU. S. Patent No. 6,298,176, a data collection device system is described having a bar code reading device
and a host computer. The bar code reading device is equipped to send bar code data and associated image data to the
host. The image data may contain digital images associated with transmitted bar code data. In one example described
in U. 8. Patent No. 8,298,176, image data sent to a host includes image data representing a handwritten signature.
[0006] In U. 5. Publication No. US2002/0171745, a data collection device system is described having a bar code
reading device which is in communication with a remote computer. The bar code reading device sends image data and
associated bar code data to a remote computer. In one combined bar codefimage data transmission scheme described
in the above patent application publication decoded bar code message data identifying a parcel is stored within an open
byte header location of an image file including an image representation of the parcel.

[0007] U. S. Publication No. US2002/0171745, an image data file in .PDF, .TIFF, or .BMP file format is created at a
data collection device which includes an image representation of a decoded bar code message and an image repre-
sentation of the package including the bar code encoding the decoded message.

[0008] InU.S.Publication No. US2003/0132292, a data collection device is described having a data collection terminal
including & bar code reading unit, an RFID reading unit, a mag stripe data reading unit, & chip card reading unit, and a
fingerprint reading unit. The terminal is coupled to a network, which is configured to facilitate financial transactions
involving data collected utilizing the various reading units.

[0002] As significant as the above developments are, shortcomings have been noted with the operation of presently
available data collection devices and the systems in which they are incorporated. For example, while wireless data
collection systems have proliferated, connectivity issues remain with such systems. In deploying a wireless data collection
system a costly "site survey” is often commissioned to search for "dead zones” in work environments Dead zones are
prevalent in many data collection work environments, particularly where obstructions to free radio wave propagation
exist. Metal structures and water are known to obstruct the free propagation of radio waves. Since metallic structures
{e.g., shelving, equipment including medical test equipment) and water (plumbing and piping) are common in data
collection work environments, data collection work environments are often found to have numerous dead zones. Where
a data collection work environment to be serviced by an IEEE 802.11 wireless communication system is found to have
numerous "dead zones," the "solution” proposed by a site surveyor is often to integrate numerous additional access
points into the system. The additional access points are costly and typically require connection to an expanded wire-
line bus. In many data collection systems the number of integrated access points is equal or greater than the number
of data collection devices.

[0010] Accordingly, there is a need for further advances in data collection devices and systems in which they are
connected, and management of data collected utilizing such networks.

Summary of the Invention

[0011] According to a major aspect and broadly stated, the invention relates to a data collection system comprising
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a plurality of data collection devices and an access point. The access point can be wireline connected to a local server
so that the access point provides access to local and remote server applications and databases. Each of the system’s
data collection devices can have an encoded information reader unit and a dynamic access module. The dynamic access
module, among other functions, enables a data collection device to receive a data packet containing payload data from
a peer device and transmit that payload data to a system access point and similarly receive a data packet containing
payload data from an access point and transmit that payload data to a peer device.

[0012] An access point of a system of the invention may examine data packets of devices of a system according to
the invention to determine whether a power save function has been selected, and if a power save function has been
selected, may buffer data packets that are addressed to the device selecting the power save function.

[0013] A dynamic access module of each data collection device may include a linking component, a switching com-
ponent, a self-healing component, and a selfrouting component.

[0014] In accordance with the linking component of the dynamic access module, a data collection device according
to the invention evaluates whether it is in range of an access point and in range of a peer device. If the data collection
device determines that itis in range of an access point but not a peer device, communications between the data collection
device and the access point are enabled and communications between the data collection device and peer devices are
disabled. If a data collection device determines that it is in range of a peer device but not in range of an access point,
communications between the data collection device and peer devices are enabled and communications between the
data collection device and the access point are disabled. If the data collection device determines that it is in range of
both an access point and a peer device, a switching component of the dynamic access module ig activated to enable
both communications between the data collection device and the system access point and between the data collection
device and its peer devices.

[0015] In one illustrative embodiment of the invention, the system incorporates an IEEE 802.11 wireless network,
including an IEEE 802.11 access point. IEEE 802.11 networks provide two major communication modes; namely, an
infrastructure mode and an ad hoc mode. In general, when a device operates in the infrastructure mode, it is enabled
to transmit to and receive data packets from an access point running in infrastructure mode but not a peer device. When
a device operates in an ad hoc mode, the device is enabled to transmit and receive data packets from peer devices and
access points running in ad hoc mode but not the access point running in infrastructure mode. According to the invention,
where implemented in a wireless communication system in accordance with the IEEE 802.11 Standard, activation of
the switching component of the dynamic access module causes a data collection device of the invention to dynamically
{continuously) switch between communicating in an infrastructure mode and an ad hoc mode so that payload data of
data packets received from a peer device in an ad hoc mode can be transmitted to an access point in an infrastructure
mode and further so that payload data of data packets received from an infrastructure mode can be transmitted to a
peer device in an ad hoc mode.

[0016] Inaccordance with a self-healing component of the dynamic access module, a data collection device monitors
data throughput and activates a change in the present communication mode depending on the result of the monitoring.
Forexample, if the device determines that throughput in a presently enabled mode is too low, the device may autormatically
activate an altermnative communication mode such as infrastructure mode, ad hoc mode, or dynamic access mode (which
is switching between infrastructure and ad hoc mode continuously).

[0017] In accordance with a self-routing component of the dynamic access module, each data collection device of a
data collection device system incorporates a self-routing algorithm so that each device is equipped to participate in a
self-organized network {50). Where a plurality of portable or remountable data collection devices incorporate self-routing
algorithms, long range data packet communications can be facilitated by deployment of a plurality of data collection
devices that are in accordance with the invention in a data collection systern with little or no reconfiguration of existing
system equipment. When a plurality of data collection devices are deployed in a data collection system, multi-hop data
communications may be supported between a device and a system access point where the device is out of range of the
access point.

[0018] According to the invention, as will be described in greater detail herein, there is provided:

A) A data collection system comprising:

[0019] (first and second portable data collection devices, each data collection device having an encoded information
reader unit selected from the group consisting of a bar code decode unit, an RFID reader unit and a credit’debit card
reading unit;

an access point, said access point being adapted for wireline connection to a local wireling bus and further being
configured to examine data packets received thereby to determine whether a transmitting station has requested a power
save function, and if said power save function is selected, buffering data packets destined for said requesting transmitting
station,

wherein said first portable data collection device is configured to operate in an operating mode in which said first portable
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data collection device receives a data packet data containing payload data from said second portable data collection
device and transmits said payload data to said access point.

[0020] There is also provided the data collection system of {A), wherein said first portable data collection device
includes a hand held bar code reading device and said second portable data collection device includes a credit card
reading unit.

[0021] There is also provided the data collection systemn of (A), wherein each of said first and second data collection
devices are configured to broadcast routing table data.

[0022] Inaddition, there is provided, (B) a portable bar code reading device for incorporation in a data collection system
having an access point and at least one peer data collection device, said data collection device compriging:

an imaging assembly including a two dimensional solid state image sensor array and a lens focusing an image onto
said solid state image sensor array;

a radio transceiver for wireless transmission of data packets;

a housing, wherein said identification decode unit and said radio transceiver unit are supported within said housing,
wherein said housing is one of a hand held housing and a remountable housing; and

a dynamic access module enabling said data collection device to (i) receive data packets from said access point
and route payload data of said data packets to said peer device, and {ii) tranemit at least one of routing table data
and a route request {RREQ) data packet to said at least one peer data collection device.

[0023] There is also provided the data collection device of (B), wherein said data collection device further includes a
packet content discriminator.
[0024] In addition, there is provided, according to the invention, (C) a data collection system comprising:

first and second, and third data collection devices, D1, D2, and D3, each data collection device having an identification
decode unit selected from the group consisting of a bar code decode unit, an RFID reader unit and a credit/debit
card reading unit; and

an access point, AP, said access point being wireline connected to a local server and further being configured to
broadcast a network identifier, and wherein said access point is further configured to coordinate the wireless sending
of Clear to Send (CTS) messages to various devices in communication with said access point in such manner that
collisions resulting from two devices attermpting to send data packets to said access point at a common time are
avoided,

wherein said data collection system is configured to support a transmission of a data packet along the hop sequence
D1-D2-D3-AP, whereby said first data collection device can be out of range of said access point, yet in communication
with said access point.

[0025] There is also provided the data collection system of {C), wherein said first data collection device includes a
hand held bar code reading device and said second data collection device includes a credit card reading unit, and
wherein said third data collection device includes an RFID reading unit.

[0026] There is also provided the data collection systemn of (C), wherein each of said first and second, and third data
collection devices are configured to broadcast routing table data enabling peer devices to update their respective routing
tables, each routing table including a plurality of network addresses.

[0027] Inaddition, thereis provided, according to the invention, (D}, a data collection device for incorporation in a data
collection systermn having an access point wireling connected to a local server and atleast one peer data collection device,
said data collection device comprising:

an encoded information reading unit selected from the group consisting of a bar code decode unit, an RFID reader
unit, and a credit/debit card reader;

a radio transceiver;

a portable housing, wherein said encoded information reader unit and said radio transceiver unit are supported by
said portable housing;

a dynamic access circuit incorporated in said data collection device, said dynamic access circuit enabling said data
collection device to operate in accordance with a set of linking rules when introduced to said data collection systenn,
said set of linking rules including the rules of: {a) detecting whether said data collection device is in range of said
access point; (b) detecting whether said data collection device is in range of said at least one peer device; (¢)
operating said data collection device in an infrastructure mode if said data collection device is in range of said access
point only and not in range of any peer device; {d) operating said data collection device in ad hoc mode if said data
collection device is in range of said access point only and not in range of any peer device; and {e) operating said
data collection device in dynamic switching mode to dynamically switch between an infrastructure mode and an ad

4 Samsung Ex. 1004, page 71 of 974



10

15

20

25

30

35

40

45

0

55

EP 1 760 958 A2

hoc mode if said data collection device determines that said data collection device is in range of both said access
point and said at least one peer device.

[0028] There is also provided the data collection device of (D), wherein said data collection device is configured to
operate in & mode in which said data collection device wirelessly broadcasts a routing table data packet.

[0029] There is also provided the data collection device of (D), wherein said data collection device, when operating
in said dynamic switching mode switches between said infrastructure and ad hoc modes at fixed time intervals.

[0030] Inaddition, there is provided, according to the invention, {E), a portable data collection device for incorporation
in a data collection system having an access point wireline connected to a local server and at least one peer data
collection device, said data collection device comprising:

an encoded information reading unit selected from the group consisting of a bar code decode unit, an RFID tag
reader unit, and a credit/debit card reader unit;

a radio transceiver,

a portable housing, wherein said encoded information reader unit and said radio transceiver unit are supported by
said portable housing;

wherein said data collection device is configured to operate in a present communication operating mode, the commu-
nication operating mode selected from the candidate group congisting of: {a) an infrastructure mode; (b} an ad hoc mode;
and {¢) a dynamic switching mode in which said data collection device dynamically switches between an infrastructure
and ad hoc communication mode; and

a dynamic access module incorporated into said data collection device, said dynamic access module having a self
healing component enabling said data collection device to {i) monitor data throughput of said device; and (ii) change a
present mode of said data collection device from said present communication operating mode to another of said candidate
group of communication operating modes in response to said throughput monitoring.

[0031] There is also provided the data collection device of {E), wherein said data collection device is configured to
operate in a mode in which said data collection device broadcasts a routing table data packet.

[0032] There is also provided the data collection device of (E), wherein said data collection device, when operating
in said dynamic switching mode switches between said infrastructure and ad hoc modes at fixed time intervals.

[0033] Inaddition, there is provided, according to the invention, {(F), a data collection device for incorporation in a data
collection system having an access point wireline connected to a local server and atleast one peer data collection device,
said data collection device compriging:

an encoded information reading unit selected from the group consisting of a bar code decode unit, an RFID reader
unit, and a credit/debit card reader unit;

a radio transceiver;

a portable housing, wherein said encoded information reader unit and said radio transceiver unit are supported by
said portable housing; and

a dynamic access circuit incorporated in said data collection device, said dynamic access circuit enabling said data
collection device to operate in accordance with a set of linking rules when introduced to said data collection system,
said set of linking rules including the rules of: {a) detecting whether said data collection device is in range of said
access point; (b) detecting whether said data collection device is in range of said at least one peer device; (c)
operating said data collection device in an infrastructure mode if said data collection device is in range of said access
point only and not in range of any peer device; (d) operating said data collection device in ad hoc mode if said data
collection device is in range of said access point only and not in range of any peer device; and (&) operating said
data collection device in dynamic switching mode to dynamically switch between said infrastructure mode and said
ad hoc mode if said data collection device determines that said data collection device is in range of both said access
point and =said at least one peer device, said dynamic access circuit having a self-healing component;

wherein said data collection device ig configured to operate in a present communication operating mode, the present
communication operating mode selected from the candidate group consisting of: {1) said infrastructure mode; {2) said
ad hoc mode; and (3) said dynamic switching mode in which said data collection device dynamically switches between
an infrastructure and ad hoc communication mode;

said self healing component enabling said data collection device to {i) monitor data throughput of said device; and fii)
change a present mode of said data collection device from said present communication operating mode to another of
said candidate communication operating modes in response to said throughput monitoring.

[0034] There i also provided the data collection device of (F), when said data collection device operates in a mode
in which said data collection device sends a power save request, in a data packet to said access point.
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[0035] Inaddition, there is provided, according to the invention, {G), a data collection device for incorporation in a data
collection system having an access point adapted for wireline connection to a wireline bus and at least one peer data
collection device, said data collection device comprising:

an encoded information reading unit selected from the group consisting of a bar code decode unit, an RFID reader
unit, and a credit/debit card reader unit;

a radio transceiver,

a housing, wherein said identification decode unit and said radio transceiver unit are supported by said housing,
wherein gaid housing is one of a hand held housing and a remountable housing; and

a dynamic access module enabling said data collection device to (i) determine whether said data collection device
is in range said access point, and (i} determine whether said data collection device is in range of said peer data
collection device, said dynamic access module further enabling said data collection device to receive data packets
from said access point and route payload data of said data packets to said peer device if said data collection device
determines that it is in range of both of said access point and said peer device.

[0036] In addition, there is provided, according to the invention, (H), a data collection device for incorporation in & data
collection system having an access point adapted for wireline connection to a local wireline network and at least one
peer data collection device, said data collection device comprising:

an encoded information reading unit selected from the group consisting of a bar code decode unit, an RFID reader
unit, and a credit/debit card reader unit;

a radio transceiver,

a housing, wherein said identification decode unit and said radio transceiver unit are supported within said housing,
wherein gaid housing is one of a hand held housing and a remountable housing; and

a microphone;

a Voice Over-Internet Protocol (VOIP) encoder/decoder receiving and processing an analog signal output of said
microphone, said data collection device being configured to generate VOIP data packets by process a voice analog
signal output from said microphone;

a dynamic access module enabling said data collection device to (i) receive data packets from said access point
and route payload data of said data packets to said peer device, and (i) transmit at least one of a routing table data
packet and a route request {RREQY) data packet to said at least one peer data collection device.

[0037] There is also provided the data collection device of (H), when said data collection device further includes a
packet content discriminator.
[0038] In addition, there is provided, according to the invention, (1), a data collection system comprising:

first, second, and third portable data collection devices, D1, D2, and D3, each portable data collection device being
separately housed and having an encoded information reader unit selected from the group consisting of a bar code
reader unit, an RFID reader unit and a credit/debit card reading unit, said each portable data collection device being
capable of operation in {a) infrastructure mode; {b) ad hoc mode and {c) dynamic switching mode in which a data
collection device dynamically switches between infrastructure mode and ad hoc mode;

an access point, AP, said access point being adapted for wireline connection to a local server,

wherein said data collection system is configured to support a transmission of a data packets along the hop sequence
D1-D2-D3-AP in such manner that when packet data is transmitted from D1 to D2 in ad hoc mode, said third data
collection device, D3 operates in dynamic switching mode.

[0039] In addition, there is provided, according to the invention, {J), a data collection system comprising:

first, second, and third portable data collection devices, D1, D2, and D3, each portable data collection device being
separately housed and having an encoded information reader unit selected from the group consisting of a bar code
reader unit, an RFID reader unit and a credit/debit card reading unit, and each portable data collection device being
capable of operation in (a) infrastructure mode; (b) ad hoc mode and () dynamic switching mode in which a data
collection device dynamically switches between infrastructure mode and ad hoc mode;

an access point, AP, said access point being adapted for wireline connection to wireling bus;

wherein said data collection system is configured to support a transmission of a data packets along the hop sequence

£1-D2-D3-AP in such manner that when packet data is transmitted from =aid third portable data collection device, D3
to said access point, AP, said first and second data collection devices operate in ad hoc mode.
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[0040] In addition, there is provided, according to the invention, (K), a data collection device for incorporation in a data
collection system having an access point wireline connected to a local server and atleast one peer data collection device,
said data collection device compriging:

an imaging assembly including a two dimensional solid state image sensor array and a lens focusing an image onto
said solid state image sensor array;

a radio transceiver,

a portable housing, wherein said encoded information reader unit and said radio transceiver unit are supported by
said portable housing;

a manual frigger, wherein said data collection device in response to said trigger being actuated, processes image
signals generated by said imaging assembly to at least one of {a) decode and transmit a decoded bar code message
utilizing said radio transceiver, and (b) transmit said frame of image data utilizing said radio transceiver,

a dynamic access circuit incorporated in said data collection device, said dynamic access circuit enabling said data
collection device to operate in accordance with a set of linking rules when introduced to said data collection systenn,
said set of linking rules including the rules of: {a) detecting whether said data collection device is in range of said
access point; (b) detecting whether said data collection device is in range of said at least one peer device; (¢)
operating said data collection device in an infrastructure mode if said data collection device is in range of said access
point only and not in range of any peer device; {d) operating said data collection device in ad hoc mode if said data
collection device is in range of said access point only and not in range of any peer device; and {e) operating said
data collection device in dynamic switching mode to dynamically switch between said infrastructure mode and said
ad hoc mode if said data collection device determings that said data collection device is in range of both said access
point and said at least one peer device, said dynamic access circuit having a self-healing component;

wherein said data collection device ig configured to operate in a present communication operating mode, the present
communication operating mode selected from the candidate group consisting of: {1) said infrastructure mode; {2) said
ad hoc mode; and {3) said dynamic switching mode in which said data collection device dynamically switches between
an infrastructure and ad hoc communication mode;

said self healing component enabling said data collection device to {i) monitor data throughput of said device; and fii)
change a present mode of said data collection device from said present communication operating mode to another of
said candidate communication operating modes in response to said throughput monitoring; and

apacket content discriminator discriminating whether data packets transmitted utilizing saidradio transceiver are decoded
message data packets or image frame data packets.

[0041] Inaddition, there is provided, according to the invention, (L), a portable bar code reading device for incorporation
in a system having an access point wireline connected to a local server and at least one peer data collection device,
said data collection device comprising:

an imaging assembly including a two dimensional solid state image sensor array and a lens focusing an image onto
said solid state image sensor array;

a radio transceiver,

a housing, wherein said identification decode unit and said radio transceiver unit are supported by said housing,
wherein gaid housing is one of a hand held housing and a remountable housing; and

a dynamic access module enabling said data collection device to (i) determine whether said data collection device
is in range said access point, and (i) determine whether said data collection device is in range of said peer data
collection device, said dynamic access module further enabling said data collection device to receive data packets
from said access point and route payload data of said data packets to said peer device if said data collection device
determines that it is in range of both of said access point and said peer device.

[0042] In addition, there is provided, according to the invention, {M), a data collection system comprising:

first, second, and third portable data collection devices, D1, D2, and D3, each portable data collection device being
separately housed and having an encoded information reader unit selected from the group consisting of a bar code
reader unit, an RFID reader unit and a credit/debit card reading unit, and each being capable of operation in {a)
infrastructure mode; {b) ad hoc mode and (¢) dynamic switching mode in which a data collection device dynamically
switches between infrastructure mode and ad hoc mode;

an access point, AP, said access point being adapted for wireline connection to a local wireline bus;

wherein said data collection system is configured to support a transmission of a data packet along the hop sequence
D11-D2-D3-AP in such manner that throughout a time that packet data is transmitted along said hop sequence D1-D2-
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D3-AP, said first and second data collection devices D1 and D2 remain in ad hoc mode while said third data collection
device, D3, dynamically switches between infrastructure mode and ad hoc mode.

[0043] In addition, there is provided, according to the invention, {N), a data collection device for operation in a data
communication system, having a local server and an access point configured for wireline connection to said local server,
said data collection device comprising:

an encoded information reader unit selected from the group consisting of a bar code reader unit, an RFID reader
unit, and a credit card reader unit, said encoded information reader unit producing decoded out message data;

a radio frequency transceiver;

a portable housing supporting said radio frequency transceiver and components of said encoded information reader;
a microphone;

a Voice Over-Intemet Protocol (VOIP) encoder/decoder receiving and processing an analog signal output of said
microphone, said data collection device being configured to generate VOIP data packets for transmission utilizing
said radio transceiver by processing a voice analog signal output from said microphone;

wherein said data collection device is configured to send a request to said access pointto buffer data packets addressed
to said data collection device, said data collection device further being configured to operate in a mode of operation in
which said data collection device broadcasts at least one of a routing table data packet and a Route Request (RREQ)
data packet;

wherein said data collection device further includes a data packet content discriminator discriminating whether a data
packet transmitted by said data collection device is (a) a VOIP data packet or (b) a data packet containing said decoded
output message data.

[0044] Thereis also provided the data collection device of (N}, wherein said data packet content discriminator examines
data packets buffered for wireless transmission by =aid data collection device.

[0045] There is also provided the data collection device of {N), wherein said data packet content discriminator receives
a data content identifier from a control circuit of said data collection device.

[0046] There is also provided the data collection device of {N), wherein said data collection device further includes a
plurality of selectable self-routing algorithm modules, and wherein said data collection device activates one of said
plurality of selectable self routing algorithm modules based upon an output provided by said data packet content dis-
criminator.

[0047] These and other aspects of the invention are described in further detail in ensuing written description in con-
nection with the referenced drawings.

Brief Description of the Drawings

[0048] Other objects and advantages of the invention will be apparent from the following description and drawings, in
which:

[0049] Fig. 1aillustrates a data collection system according to the invention;

[0050] Fig. 1bis a block diagram illustrating electrical components which may be incorporated in a data collection
device according to the invention;

[0051] Fig. 1cillustrates a data collection system according to the invention including a retail store;

[0052] Fig. 1d is a system diagram illustrating a specific implementation of a system according to the invention;
[0053] Fig. 1eis arear perspective view of an access point of a system according to the invention showing a port for
adapting the access point for connection to a wireline bus;

[0054] Fig. 2ais a system diagram illustrating a data collection systen according to the invention wherein the presence
of double arrows between a pair of spaced apart devices indicates that the devices are in connection range of one another;
[0055] Figs. 2b-2e are additional system diagrams illustrating aspects of the invention;

[0056] Fig. 2fis & systemn diagram illustrating a data collection systern according to the invention wherein the presence
of double arrows between a pair of spaced apart devices indicates thatthe devices are in connection range of one ancther;
[0057] Figs. 3a-3c are a series of diagrams for purposes of describing integrations of various processing modules in
accordance with the invention;

[0058] Figs. 4 is a diagram illustrating operation of a device operating in accordance with a dynamic access module
according to the invention;

[0059] Figs. 5a and 5b are diagrams illustrating construction of a data packet which may be transmitted and received
by a data collection device according to the invention;

[0060] Figs. 6a-8d are diagrams illustrating construction of various data packets according to the invention;

[DD61] Fig. 7 is a timing diagram illustrating timing in an illustrative multi-hop data packet transmission according to
the invention;
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[0062] Figs Ba and 8b illustrate an exemplary hand held portable data collection device housing into which all of the
components of Fig. 1d may be integrated;

[0063] Figs Sa-9c illustrate an exemplary portable and remountable housing into which all of the components of Fig.
1b may be integrated, and which may support all of the components of Fig. 1b;

[0064] Fig. 10a illustrates a first exemplary deployment of a data collection device according to the invention within a
retail store;

[0065] Fig. 10billustrates a second exemplary deployment of a data collection device according to the invention within
aretail store;

[0066] Figs. 10cand 10dillustrate PIN and signature data entry operational modes of a data collection device according
to the invention;

[0067] Figs. 11a-11billustrate perspective and perspective assembly views of a first exemplary imaging module which
may be incorporated into a data collection device according to the invention;

[0068] Fig. 11¢illustrates exemplary illumination and aiming patterns which may be projected by an imaging module
according to the invention;

[0069] Figs. 12a-12¢ illustrate exemplary structures carrying RFID tags which may be read by a data collection device
according to the invention;

[0070] Fig. 13 is a table which may be utilized by a device according to the invention when operating in a mode in
which a device activates one out of a plurality of self-routing algorithm modules based on the content of a data packet
being transmitted.

Detailed Description of the Invention

[0071] Referring to Fig. 1a, & portable data collection device 100 is incorporated into a data collection systerm 1000
including a plurality of networks 200, 3001, 300A, 400, and 500. Network 200 is a wirgline local area network, network
300l is a wireless infrastructure network, network 300A is a local ad hoc network, network 400 is an IP network shown
in the specific embodiment as the Internet and network 500 is a remote data archiving network managed by a data
archiving entity. The data collection system 1000 includes a plurality of data collection devices 100-1, 100-2, 100-3,
100-4, 100-5 and network access point 210. The network access point 210 functions as a node within the wirgline local
area network 200 and as & node within the wireless infrastructure network 3001, The wireline local area network 200
alsoincludes a server 240 and & plurality of computer devices such as a personal computer (PC) 250. As will be described
more fully herein, wireless infrastructure network 300l in the specific illustrative embodiment of Fig. 1a includes access
point 210, 210", device 100-1, and device 100-3 whereas ad hoc network 300A includes devices 100-1, 100-2, 100-4,
100-5. In accordance with the invention device 160-1 in the particular illustrative embodiment shown in Fig. 1 ais enabled
to function as a node within wireless infrastructure network 3001 and as a node within ad hoc network 300A. System
1000 may also include a gateway 242 between network 200 and network 400 and a gateway 412 between network 400
and network 500. While different "networks" are designated herein, it is recognized that a single network as seen from
the network layer 3106 of the OSI module (Fig. 3b) can comprise a plurality of lower layer networks, .9., what can be
regarded as a single IP network can include a plurality of different physical networks.

[0072] Referring to further aspects of the networks of data collection system 1000, network 500 is located remotely
from the network 200 and can be located thousands of miles from network 200. Network 500, for example, can include
awebpage server410, which is in communication with various databases 420, 4 30. Network 500 can be in communication
with network 200 via Internet network 400 or another communications path, such as a publicly accessible network, and/or
through a private lease line, such as line 310.

[0073] In one embodiment of the invention, access point 210 of system 1000 is an access point in accordance with
the IEEE 802.11 Standard, {(i.e., in accordance with one of the 802.11, 802.11a, 802.11b, 802.11g, 802.11e, and 802.11i
Specifications). Each device 100 of system 1000 can incorporate & radio transceiver in accordance with the 802.11
Standard, (i.e., in accordance with one of the 802.11, 802.11a, 802.11b, 802.11g, 802.11e, and 802.11i Specifications)
and can have an associated unique Internet Protocol (IP) address. All devices 100 of system 1000 in range of access
point 210 can share a common station service identification (SSID).

[0074] Referring to attributes of access point 210, access point 210 is wireline connected to server 240 via wireline
bus 215 shown throughout the views and in communication with remote server 410 via network 400. Thus, communication
with access point 210 provides access to all files and applications stored on server 240 or server 410. Access point 210
can be designed to have a large antennae 212 boosting the transmit and receive range and throughput of data through
access point 210. Wireline bus 215, can be provided by e.q., an Ethernet cable, to form a backbone of the network 200.
[0075] Access point 210 caninclude coordination module 1422 which enables access point 210 to manage the receipt
of data packets from several data collection devices. For example, the access point can coordinate the sending of clear
to send {CTS) messages to each of several devices 100-1, 100-2, 100-3 so that each of several devices 100-1, 100-2,
100-3 are given different time slots in which to transmit data to access point 210 to the end that data collisions which
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might otherwige result from several devices communicating data packets to access point 210 simultaneously are avoided.
[0076] Access point 210 may also be implemented with enhanced security features, and can manage a system power
conservation scheme. According to a security feature (e.g., the YEP feature, where access point is an 802.11 access
point), access point 210 may incorporate security module 1424 which enables access point 210 to encrypt data packets
transmitted to a device and decrypt data packets received from a device. In accordance with security module 1424
access point 210 may examine a control field of a received data packet to determine if a security feature (e.g., WEP) is
enabled, and if it is enabled, decrypt the received data packet.

[0077] Referring to power management services, access point 210 can incorporate a power management module
1428. According to a power save function which can be managed by access point 210 in accordance with power
management module 1426, access point 210 may examine control fields of received data packets to determine whether
a transmitting device, e.g., device 100, 100-1 has requested a power save mode. If such examination indicates a power
save mode has been selected, access point 210 may buffer data packets addressed to a device 100, 100-1, and send
themn at appropriate times when requested by device 100, 100-1.

[0078] In another aspect, access point 210 may include a Distribution Data Service (DSS) module 1428, The DSS
module 1428 enables association with new portable data terminals that enter a communication range with access point
210. Access point 210 may be constructed to have high data throughput capacity and may be alternating current (AC)
powered, making access point 210 impervious to battery failures.

[0079] As indicated by the view of Fig. 1a, the above access point processing modules may be incorporated in a
portable housing 213, which is portable so that access point 210 may be moved from location to location within a system
in which it is incorporated in order to optimize performance of access point 210. Access point 210 can be equipped with
a suitable port 211 (e.g., an Ethernet connector port) which adapts access point 210 to be wireline connected to bus
215 of wireline network 200 so that when access point 210 is wirgline connected to bus 215, access point 210 is wireline
connected to network 200 and part of network 200 and further so that access point 210 is wireline connected to server
240 via wirgline bus 215.

[0080] Now referring to attributes of data collection device 100 in further detail with reference to Figs. 1a and 1b, a
data collection device 100 according to the invention can have a radio frequency communication interface block 5711,
a dynamic access module 1406, and an encoded information reader unit 400. As will be described more fully herein,
dynamic access module 1406 can be a software implemented processing module which, among other functions, enables
a data collection device 100 to wirelessly receive a data packet containing payload data from a peer device 100 over a
wireless transceiver and transmit that payload data to a system access point 210 and similarly receive a data packet
containing payload data from an access point 210 and transmit that payload data to a peer device 100. Encoded
information reader unit 400 can include one or more of a bar code reader unit, an RFID reader unit, and a credit/debit
card reader unit. In the ilustrative embodiment of Fig. 1b, an exemplary bar code reader unit is shown as being provided
by an imaging assembly 200 and a control circuit 552 which manages the capture of image data into memaory 566 and
the subsequent decoding of image data in accordance with a symbology decoding program stored in memory 566. A
bar code reader unit may also be provided by a product having dedicated decode circuit such as an IT 4 XXX or IT 5XXX
imaging module with decode out circuit as is available from Hand Held Products, Inc. of Skaneateles Falls, NY. An RFID
reader unit 1250 in the illustrative embodiment of Fig. 1b comprises RF oscillator and receiver circuit 1252 and decode
circuit 1254 while card reader unit 1350 includes signal detection circuit 1352 and card decoder 1354, A control circuit
552, which may be incorporated in a processor IC chip 548, may manage the control of various components of device
100, including one or more radio transceivers or RF block 5711. Components of exemplary data collection device 100
as shown in Fig. 1b are described in greater detail herein.

[0081] Referring to aspects of dynamic access module 1406 in further detail with reference to Fig. 3a, dynamic access
module 1406 of each data collection device 100 may include a linking component 1462, a self-healing component 1464,
a switching component 1472, a self-routing component 1466 and a packet discrimination component 1480. The modules
described herein, such as access point modules 1422, 1424, 1426, 1428, and dynamic access module 1406 of device
100 including component modules 1462, 1464, 1472, 1480, 1466, 1467, 1468, 1469, 1480 typically are provided by
software programming of a programmable processing device, but may also be implemented with dedicated hardware
circuitry or by a combination of software and dedicated hardware circuitry. In that the programming of a programmable
processing device in a particular manner results in a epecifically configured circuit being provided, processing modules
described herein such as modules 1422, 1424, 1426, 1428, 1462, 1484, 1472, 1480, 14686, 1467, 1468, 1469, 1490 can
alternatively be regarded as "circuits."

[0082] Inaccordance with the linking component of dynamic access module 1406 in one embodiment, data collection
device 100 evaluates whether it is in range of an access point 210 and in range of a peer device 100. If data collection
device 100 determines that it is in range of an access point 210 but not a peer device 100, communications between
the data collection device 100 and the access point 210 are enabled and communications between the data collection
device 100 and peer devices 100 are disabled. If a data collection device 100 determines that it is in range of a peer
device 100 but not in range of an access point 210, communications between the data collection device 100 and peer
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devices 100 are enabled and communications between the data collection device 100 and the access point 210 are
disabled. If the data collection device 100 determines that it is in range of both an access point 210 and a peer device
100, switching component 1472 of the dynamic access module 1406 is activated to enable both communications between
the data collection device 100 and the system access point 210 and between the data collection device 100 and the
peer devices 100,

[0083] Systern 1000 can incorporate an IEEE 802.11 wireless network, including an IEEE 802.11 access point 210,
and devices 100 that incorporate one or more radio transceivers 5712, as shownin Fig. 1b, in accordance with the IEEE
802.11 Standard. IEEE 802.11 networks provide two major communication modes; namely infrastructure mode, as part
of the Basic Service Set (BSS) available in and IEEE 802.11 network and ad hoc mode, as part of the Independent
Basic Service Set (IBSS) available in an IEEE 802.11 network. In general, when a device 100 operates in infrastructure
mode it is enabled to transmit and receive data packets from an access point 210 operating in infrastructure mode but
not a peer device 100. In infrastructure mode, as is depicted in Fig. 2b and 2¢, all communications between devices
100-1, 100-2 are through access point 210, which operates as a bridge to broadcast data packets received. When device
100 incorporating an 802.11 radio transceiver 5712 operates in ad hoc mode, the device is enabled to transmit and
receive data packets from peer devices 100 and access points 210 running in ad hoc mode but not an access point 210
operating in infrastructure mode. In ad hoc mode, as depicted in Fig. 2d and 2e, data packets can be sent directly
between peer devices 100. According to the invention, where implemented in a wireless communication system in
accordance with the IEEE 802.11 Standard, activation of switching component 1472 of the dynamic access module
1408 causes a data collection device 100 of the invention dynamically {continuously) switch between communicating in
infrastructure mode and ad hoc mode so that payload data of data packets received from a peer device in ad hoc mode
can be transmitted to an access point in infrastructure mode and further so that payload data of data packets received
from an access point in infrastructure mode can be transmitted to a peer device in an ad hoc mode.

[0084] Functionality of a device 100 operating in accordance with linking component 1462 of dynamic access module
1408 is described with reference to the flow diagram of Fig. 4. At block 5102 data collection device 100 queries nodes
of system 1000 via switching between infrastructure mode and ad hoc mode. If data collection device 100 at block 5104
determines that it is in range of access point 210 but not in range of a peer device 100, data collection device 100
commences operation in an infrastructure mode at block 5106 by joining a BSS network in range of device 100. If at
block 5108 data collection device 100 determines that it is in range of a peer device 100 but not in range of an access
point 210, data collection device 100 at block 5110 commences operation in ad hoc mode by joining an IBSS network
in range of device 100. If at block 5112 data collection device 100 determines that it is in range of both an access point
210 and a peer device 100, data collection device 100 at block 5114 activates switching component 1472 to activate
infrastructure/ad hoc mode network switching.

[0085] When network switchingis activated, data collection device 100 continuously dynamically {continuously) switch-
es between communicating in an infrastructure mode and ad hoc mode. The switching may be at fixed time intervals,
e.g., as governed by the maximum packet transmission time or at variable time intervals. In an illustrative embodiment
of the invention, device 100 operating in accordance with switching component 1472 dynamically switches between
infrastructure and ad hoc mode at 100ms intervals; that is, device 100 operates in infrastructure mode for 100ms; switches
to ad hoc mode; operates in ad hoc mode for 100ms; switches back to infrastructure mode; operates in infrastructure
mode for 100ms and so on. In another illustrative embodiment, device 100 dynamically switches between infrastructure
and ad hoc mode at 200ms intervals. With network switching activated, data collection device 100 is enabled to receive
data packets containing payload data from an access point 210 in infrastructure mode and transmit the payload data to
a peer device 100 in ad hoc mode and i similarly enabled to receive a data packet containing payload data from a peer
device 100 in ad hoc mode and transmit the data to an access point 210 in infrastructure mode. Further, in accordance
with switching component 1472, device 100, while conducting switching may buffer data packet as is necessary and
might reformat the data packet for data transmission.

[0086] In another aspect of switching component 1472 of dynamic access module 1406, a device 100 in switching
mode (e.g., device 100-1 of Fig. 1a) sends data packets at certain times to access point 210, and to peer devices 100
that indicate to nodes of the system 1000 the timing of the switching. Specifically, just prior to ceasing operation in ad
hoc mode, and prior to entering infrastructure mode, a device in dynamic switching mode {e.g., device 100-1, Fig. 1a)
may send a data packet requesting a power save function. Peer devices 100 receiving the data packet may examine
the data packet to confirm that a power save function is requested and can thereafter buffer data packets addressed to
the switching device 100-1 (Fig. 1a). Just after entering infrastructure mode, device 100-1 (Fig. 1a) in switching mode
can send a data packet to access point 210, requesting the sending of data packets buffered by access point and
addressed to the switching device 100-1 (Fig. 1a). Just prior to ceasing operation in infrastructure mode and prior to
reentering ad hoc mode, a switching data collection device 100-1 (Fig. 1a) can send a data packet to access point 210,
requesting a power save function and thereafter access point 210 can buffer data packets addressed to the switching
device. After reentering ad hoc mode, data collection device 100-1 {Fig. 1a) operating in dynamic switching mode can
send a data packet to peer devices requesting sending of data packets buffered by the peer devices 100 and addressed
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to the switching device 100-1.

[0087] A =etofrules governing operation of device 100 in accordance with linking component are summarized in Table
A. Device 100 can be configured to operate in accordance with the linking rules of Table A when device is introduced
to {initialized in) system 1000, i.e., when device is powered on in a position in range of a device 100 or access point 210
or is moved while in a powered-up state into a position in range of a device 100 or access point 210.

Table A
Linking Rules

1. Initialize data collection device 100 in infrastructure mode and detect whether there is an access point operating
in infrastructure mode in range of the device.

2. Switch data collection device 100 to ad hoc mode and detect if the device is in range of a peer device.

3. If there is only an access point operating in infrastructure mode in range of data collection device 100, switch to
infrastructure mode

4. If there is only peer device(s) in range of the device, switch to ad hoc mode

5. If both an access point and peer devices are in range of the data collection device, activate switching component

1472 to continuously switch between infrastructure mode and ad hoc mode.

[0088] With reference to system 1000 of Fig. 1a, wherein each of devices 100-1, 100-2, 100-3, 100-4, 100-5 incorpo-
rates dynamic access module 1406 having linking component 1462 operating in accordance with the linking rules of
Table A, it is seen that device 100-3 is in range of an access point 210 only. Accordingly, device 100-3 communicates
in infrastructure mode and is enabled to send to and receive data packets from access point 210 in infrastructure mode.
Devices 100-2, 100- 4, 100- 5 are in range of a peer device 100 but not access point 210 and are, therefore, enabled
to communicate in ad hoc mode. Devices 100 are enabled to communicate with peer devices 100-2, 100-4, 100-5
operating in ad hoc mode but not access point 210 {unless the access point is also operating in ad hoc mode and one
of devices 100 enters the range of the access point 210). Device 100-1 is in range of both access point 210 and a peer
device 100 and is, therefore, activated to switch continuously between infrastructure and ad hoc modes. Device 100
can be configured so that the process steps described relative to Fig. 4, and Table A can ocour autormatically, f.e., there
need not be human intervention to cause processing to advance from a particular step to a next step.

[0082] The linking rules of Table A describe operation of device 100 when device 100 is first introduced into system
1000. However, over time, the relative positioning of devices 100 in system 1000 is expected to change. For purposes
of illustrating the invention, the illustrative embodiment describing operation of the linking rules of Table A in connection
with Fig. 1a assumes that each device 100 is introduced into systerm 1000 in the position indicated contermporaneously.
[0090] Referring to Fig. 2f, another illustrative embodiment of the invention is shown and described. In the illustrative
embodiment of Fig. 2f, devices 100-3, 100-2, 100-1 each having dynamic access module and operating in accordance
with the linking rules of Table A are introduced into system 1000 contemporangously. Systerm 1000 includes access
point 210 which operates continuously in infrastructure mode and which is wirgling connected to server 240. Introduced
and initialized in the relative positions shown, with connectivity designated by double arrows fi.e., with device 100-3 in
range of a peer 100-2 and access point 210, device 100-2 in range of peer 100-3 and peer 100-1 and device 100-1 in
range of peer 100-2), device 100-3 operates in dynamic switching mode, while devices 100-2, 100-1 operate in ad hoc
mode. Referring to the timing diagram of Fig. 7, time TS, designates a time when device 100-3 switches between
infrastructure and ad hoc modes, time TS, designates a time at which device 100-3 switches from ad hoc to infrastructure
mode, time T3, designates a succeeding switching time at which device 100-3 switches from infrastructure to ad hoc
mode and time TS5 designates a succeeding time at which device 100-3 switches to infrastructure mode. A data packet
transmitted from device 100-1 and addressed to server 240 can be transmitted along the hop sequence 100-1, 100-2,
100-3, 210, 240. At time T, device 100-1 may transmit a data packet addressed to server 240. A self-routing algorithm
of device 100-1 may resolve that the hop sequence is 100-1 100-2, 100-3, 210, 240. At time T,, devices 100-1, 100-2
in accordance with the Table A linking rules, operate in ad hoc mode while device 100-3 in dynamic switching mode
operates in infrastructure mode. Between times T, and TS, (the time that device 100-3 switches modes), data packets
destined for device 100-3 can be buffered by device 100-2, or device 100-1. At time T, after switching to ad hoc mode,
switching device 100-3 (Fig. 2f) receives the previously buffered data packet data from device 100-2. Switching data
collection device 100-3 buffers the data packet data until time T4, & time after data collection device 100-3 switches back
to infrastructure mode. At time T, while operating in infrastructure mode, data collection device 100-3 sends data of the
received data packet to access point 210. At time T, switching device 100-3 operates in infrastructure mode to send
data packet data to access point 210 also in infrastructure mode. It is noted that during the time of the multi-hop trans-
migsion of data along the hop sequence 100-1, 100-2, 100-3, 210, devices 100-1, 100-2 continuously operate in ad hoc
mode without switching to infrastructure mode between times T, and T,
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[0091] Inaccordance with a self-healing component 1484 of dynamic access module 1408, device 100 automatically
monitors data throughput through device 100 and automatically changes a communication mode in response to the
throughput monitoring. For example, in accordance with self-healing component 1484, device 100 can be configured
so that if device 100 determines that data transmissions have dropped below a predetermined level, device 100 auto-
matically switches communication modes ( e.g., from infrastructure mode to ad hoe, from infrastructure to infrastructure/ad
hoe switching mode, from ad hoc mode to infrastructure mode, from ad hoc mode to infrastructurefad hoc switching
mode, from infrastructure/ad hoc switching mode to infrastructure mode, from infrastructurefad hoc switching mode to
ad hoc mode). Device 100 can be configured so that the predetermined level of acceptable data throughput is operator
selectable by an operator of device 100 or system 1000. Where device 100 is configured so that an acceptable level of
data throughput is operator selectable, the data throughput level can be set to a non-zero level so that mode changing
occurs when data throughput falls below the operator established threshold. ¥¥here device 100 is configured so that an
acceptable level of data throughput is operator selectable, the data throughput level can be set to a zero so that mode
changing oceurs only when data throughput ceases {(e.g., a network failure). Device 100 can be configured to carry out
the steps described relative to self-healing component 1464 automatically, 7.e., without human intervention to advance
processing from a first step to & next step.

[0092] Referring to the view of Fig. 8a, device 100 can be configured so that a throughput threshold setting for device
100 is selected by clicking on an appropriate icon 1502, 1504, 1508 of graphical user interface 910 {(GUI). A threshold
can also be set utilizing a GUI selector bar 1508. GUI 810 can be created using an API of a closed standard operating
system (e.g., WINCE) or with use of an appropriate windows manager for an open standard operating system where
device 100 incorporates an open standard OS5 such as Linux. Available open standard windows managers include OPIE,
QTOPIA, FYWM, and KDE. Whenicon 1502 is selected, a 50% of maximum throughputis setas the throughput threshold.
When icon 1504 is selected, a 25% of maximum throughput is set as a throughput threshold. Yhen icon 1506 is selected,
the throughput threshold is set to zero so that device 100 will attermpt to switch from its current mode ({infrastructure, ad
hoe, dynamic switching) only in the event of a network failure.

[0093] With reference to Fig. 3b, an OS5l model diagram is shown for further description of the invention. According
to the OSI network layer model, data protocols may be implemented in one of seven layers; i.e., the physical layer 3102
the link layer 3104, the network layer 3108, the transport layer 3110, the session layer 3112, the presentation layer 3114,
and the application layer 3116. Dynamic access module 1406 which modifies the standard functioning of a NIC radio
driver, can have several components, such as linking component 1462, self-healing component 1464, and switching
component 1472 that can be regarded as being inserted in the link layer 3104 above the physical/Mac layer 3102.
Commercially available operating systems provide application program interfaces (APls) enabling programmers to alter
radio drivers. For example, WINDOWS XP provides a Network Driver Interface Specification (NDIS) enabling program-
mers to custom define radio communication protocols and other drivers for a variety of processor interfacing devices.
WINDOYYS CE (WINCE) also provides an NDIS. Where device 100 incorporates a Linux kernel, a protocol driver for a
radio of device 100 can be defined using an open source APl such as "Linux Wireless Extensions.”

[0094] In accordance with a self-routing component 1468 of the dynamic access module 1408, each data collection
device 100 of a data collection device system 1000 can incorporate a self-routing algorithm so that each device is
equipped to participate in a self-organized network (SO) such that where a plurality of portable or remountable data
collection devices in ad hoc mode will automatically activate self-routing algorithms to form a Self-Organized {SO)
network. The multi-hop data packet transmissions are supported between devices of the SO network.

[0095] In one specific embodiment, self-routing component 1466 of dynamic access module 1406 is implemented
uging MESHNETWORKS SCALABLE ROUTING {MSR) protocol of the type available from MESHNETWORKS of Mait-
land, FL. In another illustrative embodiment, SO service algorithms of the type available from GREENPACKETS, INC.
are incorporated into devices 100. In a particular illustrative embodiment, self-routing component 1466 of each device
100 of systern 1000 incorporates SONbuddy self-organized network routing algorithm software of the type available
from GREENPACKETS, INC. of Cupertino, CA. The Self Organized routing algorithms (SO services) of the data collection
device 100 for implementation of the dynamic access module can be proactive, reactive, hierarchical, geographical,
power aware, or multicast routing algorithme. The MSR protocol from MESHNETWQORKS compriges elements of proac-
tive and reactive routing. Available self organizing routing algorithms base routing on a variety of factors including such
as signal strength, error rate, power consumption and availability, security concerns, quality of service (QOS) parameters,
and latency (the time of transmission from a transmission mode to a destination mode). In the illustrative embodiment
of Fig. 3¢, dynamic access communication protocol module 1406 incorporates a latency based SO routing algorithm
module 1467, a power aware SO routing algorithm module 1468, and a bit error rate SO routing algorithm module 1468,
[0096] Yvhenincorporating an SO routing algorithm module as part of self-routing component 1466, each data collection
device 100 as shown in Fig. 1a can periodically broadcast one or more routing table data packets to one or more other
data collection devices 100 which are in ad hoc mode or in dynamic access mode. Each data collection device of network
300A can also periodically receive one or more routing table data packets from neighboring peer devices 100 in connecting
range of device. Routing table data packets that are transmitied and received by a device 100 can include metrice or
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other messages that enable device 100 to update a routing table stored in a memory of the device 100. A routing table
can include network addresses of all or a subset of nodes within a self-organized network, such as network 300A shown
in Fig. 1a. When data collection device 100 activates an on demand routing algorithm module, data collective device
100 can send a Route Request (RREQ) data packet and receive a Route Reply (RREP) data packet.

[0097] For larger SO networks, nodes of the network can be divided into "clusters” or "zones” and routing tables
updated with routing table data packets broadcast and received by a data collection device 100 can include information
characterizing the various clusters. In ong illustrative embodiment, a designated first set of nodes 100 of network 300A
can be designated to store complete routing tables, and a designated second set of nodes 100 can be configured to
relay packet data to those nodes storing complete routing tables.

[0098] Referring to self-routing algorithm modules 1487, 1468, 1489 in greater detail, a device 100 operating with
latency based routing algorithm module 1467 active can determine a routing path primarily based on which routing path
out of a plurality of possible routing paths will yield the shortest transmission time for transmitting a data packet between
a source node and a destination node. Device 100 operating with power aware routing algorithm module 1468 active
can determing a routing path prinmarily based on which routing path out of a plurality of possible routing paths will increase
the battery life of one or more devices of the self-organized network. Device 100 operating with bit error rate based
routing algorithm module 1469 active can determine a routing path primarily based on which routing path out of a plurality
of possible routing pathe can be expected to yield the smallest bit error in transmitting a data packet between a source
node and a destination node.

[0099] Aspects of latency based routing algorithms are described in various publications such as A New Method to
Make Communication Latency Uniform: Distributed Routing Balancing, D. Franco, et al. of the Universitat Autonoma de
Barcelona Department d'Informatica, 1999, 10 pgs., Barcelona, Spain, Adaptive Routing of QoS-Constrained Media
over Scalable Overlay Topologies, Gerald Fry, et al., Boston University Department of Computer Science, 2003, 28
pgs., Boston, MA, A Low-Latency Routing Protocol for Wireless Sensor Networks, Antonio G. Ruzzelli, et al., Adaptive
Information Cluster, Smart Media Institute in the Department of Computer Science at the University College Dublin,
2003, 6 pgs., Belfield, Dublin and A Low Latency Router Supporting Adaptivity for On-Chip Interconnects, Jongman
Kim, et al., Department of Computer Science and Engineering at Pennsylvania State University, June 2005, 6 pgs.,
University Park, PA, Request For Comments: 1058 - Routing Information Protocol, C. Hedrick, Network Working Group,
Rutgers University, June 1988, 33 pgs., Request For Comments: 2453 - RIP Version 2, G. Malkin, Network YWorking
Group, Bay Networks, Novernber 1998, 39 pgs. and Internetworking Technologies Handbook: Routing Information
Protocol, Cisco Systems, Inc., Third Edition, Cisco Press, Dec. 1, 2001, pp. 47-1-47-5, Indianapolis, IN. Aspects of
power-aware based routing algorithms are described in various publications such as Online Power-Aware Routing in
Wireless Ad-hoc Networks, Qun Li, et al., Department of Computer Science at Dartmouth College, 2001, 10 pgs.,
Hanover, NH, Power-Aware Routing in Mobile Ad Hoc Networks, Mike Woo, et al., Department of Electrical and Computer
Engineering at Oregon State University and Aerospace Corporation, 1998, 15 pgs., Carvallis, OR and El Segundo, CA
and Fair Coalitions For Power-Aware Routing in Wireless Networks, Ratul K. Guha, et al., Department of Engineering
and Applied Science, Computer and Information Science, and Electrical Engineering at the University of Pennsylvania,
July 20, 2004, 21 pgs., Pennsylvania. Aspects of bit error rate routing algorithms are described in such publications as
Congestion-Optimized Multi-Path Streaming of Video Over Ad Hoc Wireless Networks, Eric Setton, et al., Information
Systems Laboratory in the Department of Electrical Engineering at Stanford University, 2004, 4 pgs., Stanford, CA. and
Minimizing Distortion for Multi-Path Video Streaming Over Ad Hoc Networks, Eric Setton, et al., Information Systems
Laboratory in the Department of Electrical Engineering at Stanford University, 2004, 4 pgs., Stanford, CA.

[0100] In one illustrative embodiment, latency based routing algorithm module 1467 for enabling device 100 to par-
ticipate in a self-organized network can incorporate a simple, low overhead distance-vector protocol implementing fea-
tures seen in protocols such as the Routing Information Protocol (RIP). Operating in accordance with RIP, a source
device 100 receives routing table data packets indicating the number of hops between various nodes of network 300A,
and determines a lowest latency routing path for a source to destination data transmission on the basis of which path
yields the fewest number of hops. Referring to system 1000 as shown in Fig. 1a, any given node, such as device 1004
of network 300A can receive a routing table data packet including metric information from its neighbor peer devices
100-2, 100-5 describing the hosts {e.g., node 100-1 for device 100-2) that each neighbor, 100-2, 100-5, can reach and
how many hops will be required to reach the hosts from devices 100-2, 100-5. Host 100-4 will then insert the destination
hosts, s.g., host 100-1 into its routing table, and include peer neighboring devices {e.g., device 100-2 for destination
node 100-1) as the next node on the path to the destination, and include a total distance d, which will be the number of
hops to the destination. Eventually, every node 100-1, 100-2, 100-4, 100-5 of the self-organized network 300A will store
in & memory thereof a table of all destinations that it can possibly reach. All nodes can periodically send routing table
data updates to their neighbors with entries for all possible destinations and the distance. In accordance with RIP, nodes
100 can be configured to request updates. If a device 100 receives a routing table data packet message with a destination
that is already in a routing table, then a simple comparison is made and the path with the shortest distance is entered.
A timeout value for certain paths can be included to help smooth transitions and updates for a changing topology. A
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device 100 can send a routing table data packet including a message indicating that that some nodes are unreachable.
[0101] Accordingly, the routing information of the device routing tables can change when devices 100 are added to
or deleted from system 1000, or when a location of the one or more of devices 100 of the system 1000 changes. The
data collection device 100 can route data packets according to a particular route described within routing table information
stored within it.

[0102] Addresses of local server 240 or remote server 410 may or may not appear on any of the routing tables of
devices 100 that incorporate dynamic access module 1404, Where system 1000 is configured so that server addresses
do not appear on device routing tables, packets addressed to servers 240, 410 are tranemitted to a device operating in
dynamic switching mode {e.g., device 100-1, as shown in Fig. 1a) which serves as a default gateway for packets
addressed to destinations outside of the SO network 300A.

[0103] Asindicated, the incorporation of self-routing component 14886 into devices 100 facilitates multi-hop data packet
transmissions across multiple peer devices. YWith reference again to system 1000 of Fig. 1a every data collection device
has access to {i.e., can receive data transmissions to and from local server 240 and remote server 410). In data collection
systems, it is important that data collection device 100 have constant access to applications and data bases of local
server 240 and remote server 410. For example, data collection devices 100 may make repeated requests for price
information from a price lookup table (PFLU) stored in server 240 or server 410 utilizing bar code decoded data. Data
collection devices 100 may also repeatedly send credit/debit account information to remote server 410 for purposes of
requesting authorization of a credittransaction. In shipping and inventory applications, data is repeatedly sent for archiving
and tracking to a remote server 410. In retail store applications, customer number information may be repeatedly sent
to remote server 410 which is configured to respond with customer specific data such as custormner targeted advertising
messages.

[0104] Referring again to the systemn of Fig. 1a, device 100-3 is in range of access point 210 only. Accordingly, device
100-3 will operate in infrastructure mode and be in communication with access point 210 which also operates in infra-
structure mode. Device 100-1, in range of both an access point 210 and a peer device 100, operates in a dynamic
switching mode. Operating in a dynamic switching mode, device 100-1 is able to send and receive data packets to and
from access point 210 operating in infrastructure mode and ig able to send and receive data packets from peer devices
operating in ad hoc mode. Device 100-2 is in range of a peer device 100 only. For data communications between device
100-2 and server 240, data packets can be transmitted forwardly and backwardly along the hop sequence 100-2, 100-1,
210, 240. Data collection devices 100-4, 100-5 are also in communication with peer devices 100 only and not access
point 210 and, therefore, operate in ad hoc mode. Because devices 100 in accordance with self-routing component 1466
incorporate self-routing algorithms, devices 100-4, 100-5 are nevertheless in communication with server 240, and server
410. For data communications between device 100-5 and server 240, data packets can be transmitted forwardly and
backwardly along the hop sequence 100-5, 100-4, 100-2, 100-1, 210, 410.

[0105] In another useful embodiment, system 1000 is devoid of a management module for synchronizing infrastruc-
ture/ad hoc switching between several devices. The inventor discovered that by incorporating a linking component in
accordance with the linking rules of Table A into each of several devices and equipped each of the several devices with
self-routing functionality, #ach device 100 remains in communication with each other node of systermn 1000 without the
incorporation of a management module to synchronize infrastructure/ad hoc mode switching of several devices.
[0106] Referring to the system diagram of Fig. 2a, the system of Fig. 2a is similar to the system of Fig. 1a except that
at the time of initialization, device 100-2, like device 100-1, is in range of both an access point 210 and a peer device
100. In accordance with the linking rules of linking component summarized in table A, both device 100-1 and device
100-2 will be in a mode in which they continuously switch between an infrastructure mode and an ad hoc mode. It will
be seen that under certain circumstances, the devices in a dynamic switching mode may not be synchronized (e.g.,
device 100-1 may be in ad hoc mode at the time that device 100-2 is in infrastructure mode or vice versa). Nevertheless,
in spite of possible desynchronized conditions, all devices 100 of systerm 1000 remain in communication with one another.
For example, where a data packet transmitted from a first device 100-2 in dynamic switching mode is addressed to a
second device 100-1 in a dynamic switching mode the data packet transmission request may be carried out with a single
hop transmission along the path 100-2, 100-1 provided switching of the devices is synchronized such that the ad hoc
operation times of the devices overlap for sufficient time to facilitate the packet transmission. Itis also seen with reference
to the system view of Fig. 2a that system 1000 can be configured so that a data packet transmitted by a first device
100-1 in dynamic switching mode and addressed to a second device 100-2 in a dynamic switching mode can be routed
to second device 100-2 even where the switching of the two devices is not sufficiently synchronized to facilitate a single
hop data packet transmission. In accordance with the invention, system 1000 can be configured so that a packet trans-
mitted from device 100-1 addressed to device 100-2 can be routed by default along the path 100-1, 210, 100-2 where
direct transmission along the path 100-1, 100-2 is not possible due to network desynchronization and where access
point 210 incorporates routing functionality. In accordance with linking rules of Table A, switching desynchronization
cannot prevent data transmissions between devices 100-4, 100-5 out of range of access point 210 since, according to
the linking rules, devices 100-4, 100-5 in range of a peer device 100 but out of range of an access point 210 are caused
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to operate in ad hoc mode continuously and do not attempt to switch out of ad hoc mode unless switching is driven in
rasponge to throughput monitoring. Accordingly, it can be seen that a highly functional and flexible system can be created
without incorporating a high overhead synchronization management module into system 1000.

[0107] Operation of self-healing component 1484 and self-routing component 1468 of dynamic access module 1406
is further described with reference to the ilustrative embodiment of Fig. 1d, wherein data collection systern 1000 includes
two access points 210, 210°. Remaining components of the systerm 1000 of Fig. 1d are as described in connection with
Fig. 1¢. The connectivity of each device is 100 illustrated with double arrows (the presence of a double arrow between
devices indicates that the devices are in a connection range distance). In normal operation, data packets addressed to
server 240 or server 410 propagate through access point 210 or access point 210", In normal operation, with all nodes
functioning, devices 100-1 and 100-2 (Fig. 1d) are in range of access point 210 and operate in infrastructure mode.
Devices 100-1, 100-2 are also in range of at least one of peer devices 100-4 and 100-5, but, in the specific embodiment
described are not initially connected to peer devices 100-4, 100-5 since, at the time of initialization, devices 100-4, 100-5
were not in range of either of devices 100-1, 100-2. Devices 100-14 and 100-15 are in range of a both an access point
210" and a peer device 100 and operate in dynamic switching mode. Remaining data collection devices 100 of system
are in range of a peer device only and therefore operate in ad hoc mode.

[0108] The operation of self-healing component 1464 is illustrated further when considering the case of a failure of
access point 210. When access point 210 fails, data throughput through devices 100-1 and 100-2 (Fig. 1d) drops. Devices
100-1 and 100-2 in accordance with self-healing component 1464 can automatically monitor their respective data through-
puts and may switch their operating modes to ad hoc mode. Notwithstanding the failure of access point device 210, data
collection devices 100-1, 100-2 build a new connection to server 240 and server 410 through access point 210°. Devices
100-1 and 100-2 build & new connection to server 240 since (1) by switching to ad hoc mode in response to a throughput
drop, device 100-1 becomes connected to device 100-4 and device 100-5 and {2) by switching to ad hoc mode, device
100-2 becomes connected to device 100-5. Further, through operation of a self-routing algorithm module 1266, multi-
hop data transmissions are supported between devices 100-1 and 100-2 and an access point 210°. Itis seen that packets
which prior to failure of access point 210 would have been transmitted along the hop sequence 100-2, 210, 240, may
ingtead be transmitted along the hop sequence 100-2, 100-5, 100-8, 100-13, 100-14, 210, 240 by operation of self-
healing component 1484 and self-routing component 1466 which together enable device 100-2 to build a connection
between device 100-2 and device 100-5 upon the failure of access point 210, and to establish a multi-hop data commu-
nication path between device 100-2 and server 240.

[0109] In another illustrative embodiment, it is seen that incorporation of dynamic access module 1406 into devices
100 of system 1000 can greatly establish the ease with which connectivity is established. ¥vith reference again to system
1000 of Fig. 1d, assume again that access point 210 fails but that devices 100-13, 100-12 have not been introduced
into system 1000 (Fig. 1d) at the time of failure of access point 210°. At the time of failure, device 100-14 in range of
access point 210" only at the time of initialization operates in infrastructure mode, device 100-15 in range of access point
210" and peer 100 at the time of initialization operates in dynamic switching mode, and device 100-16 in range of a peer
device only at the time of initialization operates in ad hoc mode. It is seen that when device 100-12 is introduced into
systerm 1000 in the position shown wherein all devices 100 incorporate dynamic access module 1406 and operate in
accordance with the linking rules of Table A, a data communication path is established to enable data packets transmitted
by devices 100-1, 100-2 addressed to server 240 to reach server 240 (i.e., through the hop sequence [100-1 or 100-2],
100-5, 100-8, 100-10, 100-12, 100-15, 210°, 240). Further, an alternative path to server 240 is created by introducing
into system 1000 device 100-13 in range of device 100-8 and device 100-14 as shown. Device 100-14 is initialized in
infrastructure mode, and, in accordance with the embodiment of dynamic access module 1406 described may not
originally be in communication with device 100-13. Nevertheless, packets transmitted by device 100-13 and addressed
to server 240 may be transmitted along the hop sequence 100-13, 100-8, 100-9, 100-10, 100-12, 100-15, 210°, 240
notwithstanding a lack of a communication link between device 100-13 and device 100-14. Further, a communication
link between device 100-13 and device 100-14 may be established by manually activating switching of device 100-14
by adjusting the throughput threshold of device 100-14 using GUI 810 as described in connection with Fig. 8a. Specifically,
if the throughput threshold level is adjusted to a significantly high level, device 100-14 in accordance with self-healing
component 1464 can switch to dynamic switching mode to establish connectivity with device 100-13, and to thereby
establish the possible hop sequence 100-13, 100-14, 210°, 240. In addition to representing a retail store, the view of
Fig. 1d can represent a shipping warehouse, and a patient care center such as a hospital.

[0110] The invention therefore is in one aspect is a method for repairing a network connection in & retail store data
collection systen having an access point 210 wireline connacted to and being part of a wirgline network 200, the wirgline
network including a wireling bus 215 and a local server 240, and where the access point can buffer data packets destined
for devices requesting a power save function, the method including the step of providing dynamic access module 1406
in a plurality of data collection devices 100, and introducing {e.g., by powering up or by physical movement) a new device
100 into the system 1000 at a certain position such that the new device 100 ig in connection range of both of first and
second device nodes 100 of the system 1000, and wherein the first and second device nodes 100 are not in connection
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range of one another, wherein the second node is connected to the local server 240, so that a network connection is
established between the first node and the server 240 by introduction of the new device at the certain position.

[0111] The invention in another aspect is a method for repairing a network connection in a shipping warehouse data
collection system 1000 having an access point 210 wireline connected to and being part of wireline network 200, the
wireline network including a wireling bus 215 and a local server 240, and when the access point can buffer data packets
destined for devices requesting a power save function, the method including the step of providing dynamic access
module 1406 in a plurality of data collection devices 100, and introducing (e.g., by powering up or by physical movement)
a new device 100 into the system 1000 at a certain position such that the new device 100 is in connection range of both
of firet and second device nodes 100 of the systam 1000, and wherein the first and second device nodes 100 are not
in connection range of one another, wherein the second node is connected to the local server 240, so that a network
connection is established between the first node and the server 240 by introduction of the new device at the certain position.
[0112] The invention in another aspect is a method for repairing a network connection in a patient care center data
collection system having an access point 210 wireline connected to and being part of wirgline network 200, the wireline
network including a wireling bus 215 and a local server 240, and where the access point can buffer data packets destined
for devices requesting a power save function, the method including the step of providing dynamic access module 1406
in & plurality of data collection devices 100, and introducing {e.g., by powering up or by physical movement) a new device
100 into the system 1000 at a certain position such that the new device 100 ig in connection range of both of first and
second device nodes 100 of the system 1000, and wherein the first and second device nodes 100 are not in connection
range of one another, wherein the second node is connected to the local server 240, so that a network connection is
established between the first node and the server 240 by introduction of the new device at the certain position.

[0113] Iltis seen that the invention can significantly improve data collection procedures at facilities incorporating data
collection systen. Network down times can be reduced as the invention enables network failures to be quickly addressed
by introducing one or more devices 100 constructed according to the invention into data collection systems at e.q., retail
stores, shipping warehouses, and patient care centers, to repair network connections where network connection is lost
due to power losg node failures, congestion node failures and other node failures. In that devices 100 can be portable
and capable of wireless communication, network connections can be repaired rapidly without installation of any wireline
infrastructure. The likelihood of repairing a network connection is increased as additional devices 100 are added to
systems. In addition to aiding in repairs to legacy networks, the invention enables new networks to be rapidly deployed.
For example, the invention enables a fleet of devices 100 needed on a temporary basis (e.g., asin an inventory application
at a retail store) to be quickly connected to a wireling network 200 to gain access to server 240 and 410 without altering
or servicing of the existing wireline network 200.

[0114] Theinvention is further illustrated with reference to the data packet diagrams of Figs. 5a-5b, 8a-6d. The packat
diagrams of Figs. 5a-5b, 8a-8d illustrate a packet stripping and repackaging function which may be carried out by device
100 in accordance with a switching component of dynamic access module 1406. In general, a data packet received and
transmitted by device 100-1, where incorporated into an IEEE 802.11 wireless communication system can include the
format as shown in Fig. 5a. The packet 1502 includes a Media Access Control {MAC) header 1504 that includes frame
control field 1510. The packet 1502 also includes network layer bytes 1506 and (payload) data bytes 1508. The packet
1502 can be transmitted in accordance with the TCP/IP suite of protocols. The frame control bytes 1510 include (ToDS)
bit 1612 and (FromDS) bit 1614.

[0115] A structure of a control field 1510 of a data packet in accordance with the IEEE 802.11 Standard is described
with further reference to the diagram of Fig. 5b. Bits 1608 indicate the current version of the 802.11 protocol used, bits
1608, 1610 indicate the function of the current frame (i.e., control, data and management), bits 1612, 1614 as are
explained more fully herein below, indicate the path of the frame (i.e., from access point, to access point, or ad hoc
communigation), bit 1616 indicates whether additional fragments of a current frame will follow, bit 1618 indicates whether
the present frame is being retransmitted, bit 1620 indicates whether a sending device is in an active mode or a power
save mode as described earlier herein, bit 1622 indicates whether an access point is sending additional frames, bit 1624
indicates whether the present frame is WEP encrypted while bit 1626 indicates whether it is necessary to process a
received frame in a particularized order. The operation of access point 210 in reference to its examination of power bit
1620, and encryption bit 1624 has been described herein above.

[0116] For data packet transmission from an access point 210, to a data collection device 100-1, the bits 1612, 1614
are encoded as the value 01. For data packet transmissions to access point 210 from data collection device 100-1, the
hits 1612, 1614 are encoded as 10. For peer to peer data packet ransmissions, the control bits 1612, 1614 are encoded
as the value 00.

[0117] Referring to Fig. 6a, the data packet 1530 is received by the data collection device 100-1, from the access
point 210, when it 100-1 ig operating in an infrastructure mode. Referring to Fig. 6b, the data packet 1540 is transmitted
from data collection device 100-1, to the access point 210, when it 100-1 is operating in an infrastructure mode. The DS
hite 1612, 1614 are encoded as value equal to 01 to indicate that the packet is being sent from the data collection device
100-1 to the access point 210.
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[0118] Referring to Fig. Bc, the data packet 1550 is transmitted from the data collection device 100-1 to a peer device
100-2. The DS bits 1612, 1614 are encoded as a value equal to 00 to indicate that the packet is being transmitted from
a data collection device 100-1 to a data collection device 100-2, via the IBSS.

[0119] Referring to Fig. 6d, the data packet 1560 is transmitted from a peer data collection device 100-2 to the data
collection device 100-1. The DS bits 1612, 1614 are encoded as a value equal to 00 to indicate that the transmission of
the data packet 1560 is from a data collection device 100-1 to a data collection device 100-2, via the IBSS.

[0120] Yvhen performing network switching in accordance with switching module 1472, data collection device 100
may receive a data packet from peer data collection device in the form of packet 1580 and repackage the payload data
of the packet in the form of packet 1540 in order to route the payload data to access point 210. Also, when performing
network switching, data collection device 100, 100-1 may receive a data packet from an access point in the form of
packet 1530 and repackage the payload data of the packet into the form of packet 1550 when routing that payload data
topeer device 100, 100-2. In an 802.11 radio communication system "media disconnect” and "media connect” notification
messages are passed to the network (IP) layer when there is a switching of a network. The IP layer delays processing
of such notification messages to protect layer 3106 from spurious media connects and disconnects. In order to reduce
the processing delay resulting from network switching, the dynamic access module 1460 can be authored so that media
disconnect and media disconnect notification messages to the IP layer are suppressed. In addition, switching delays
can be further reduced by avoiding resetting of firmware of radio transceiver 5712 when switching, and by storing the
state of the presently associated network (infrastructure or ad hoc) prior to switching so that device 100 does not have
to re-execute a network association protocol each time device 100 switches networks. Such switching time reduction
methods are discussed in U. S. Patent Application Publication No. US2004/0218580, published November 4, 2004 and
entitled, "Method To Enable Simultangous Connections To Multiple Wireless Networks Using A Single Radio."

[0121] Inembodiments described thus far, switching component 1472 is incorporated in a device 100 having a single
processor |G chip 548 and a single radio transceiver 5712, also referred to as a network interface card {NIC) capable
of switching between infrastructure and ad hoc modes (i.e., a single 802.11 radio transceiver). A real time operating
system can be loaded into processor IC chip 540 and, in accordance with switching component; the processor IC chip
548 can be configured so that processing time is divided between managing communication in infrastructure mode and
managing communication in an ad hoc mode.

[0122] In a variation of the invention, device 100 can incorporate a second radio transceiver of the same protocol
Standard as a first radio transceiver. The second radio transceiver may be a second radio transceiver 5712, In accordance
with the IEEE 802.11 Standard, second radio transceiver 5712 is capable of switching between infrastructure and ad
hoc communication modes. One of the radio transceivers can be dedicated for conducting infrastructure communications
and the second radio transceiver can be dedicated for conducting ad hoc data communications. In such an embodiment,
device 100 in accordance with switching component 1472, need not switch a communication mode of an individual NIC,
but rather, in accordance with switching component 1472, need only strip received data packets, buffer payload data
and repackage the payload data into a suitable form for transmigsion by the device’s second NIC.

[0123] Further aspects of the invention are described with reference to Fig. 1¢ showing a data collection systern 1000
partially integrated in a retail store. System 1000 as shown in Fig. 1¢ includes a plurality of hand held data collection
devices 100H and a plurality of mounted data collection devices. The mounted data collection devices 100 include retail
transaction aiding credit/debit card reading devices 100R located at front end cashier stations 260 and price verifiers
100V deployed throughout the store to facilitate price lookups by customers. Data collection devices 100H can have the
form described further with reference to Figs. 8a and 8b, and data collection devices 100R, 100V can have the form
described with further reference to Figs. 9a, 9b and 9c. Several prices verifiers 100V can be mounted on or proximate
to store shelves 262 (i.e., on posts) while other mobile price verifiers 100P can be mounted on shopping carts 264, The
mounted portable data collection devices 100R, 100V can be replaceably mounted; that is, they can be demounted from
their current mounting position and remounted in another mounting position within the retail store or other facility. The
plurality of hand held portable devices 100H can be carried by agents of a store or by agents of an inventory-conducting
entity. All of the devices 100 in the system described can be controlled to make repeated data transmissions to local
store server 240 or to one of remote servers 410, which in certain embodiments may be server centers including a
plurality of servers. For example, debit/credit card reading data collection devices 100R may make repeated requests
to send transaction data including account number data to credit/debit authorizing network 4 14. Credit/debit card reading
devices 100R and price verifiers 100V may also send customer ID information to customer data base server 410C to
request profiling information respecting a particular customer. Hand held portable data collection devices 100H may
make repeated requests for price information from a price lookup table (PLU) stored in store server 240. Hand held
portable data collection devices 100H may also make itermn ordering requests to retailer supplier server 410S. Price
verifiers 100V may make repeated requests to store server 240 for price information respecting items that are subject
to bar code or RFID tag reading by a customer. ltem ordering data may also be submitted from a price verifier 100V to
supplier server 410S along with credit/debit card amount information as read by an optional card reader 1348 of price
verifier 100V. It will be seen that the need for data collection devices 100 to remain connected to a store server 240 and
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remote servers, e.g., servers 240, 410 is substantial. Each of the data collection devices 100H, 100R, 100V is a data
collection device 100 as described herein which can incorporate the components of Fig. 1b.

[0124] According to the invention, several additional devices that are configured to include a dynamic access module
1408 can be added to system 1000 with no modification of the components of a legacy local infrastructure network 200.
There is no need, for example, to boost the radio transmission range of access point 210, since the communication
range of a particular device 100 can be increased by disposing devices 100 intermediate of the device and the access
point 210. Legacy access points 210 may be operated continuously in infrastructure mode so that access point 210
provides continuous access to the wireline network to which it is connected. With the present invention devices 100 can
be deployed in system 1000 without digrupting the continuous operation of access point 210 in infrastructure mode.
[0125] New devices 100H, 100R, 100V that are added to system 1000 have connectivity to servers 240, 410 even
where out of range of access point 210 provided that devices 100 of the system define a self organized network with an
available hopping sequence communication path between the added device 100 and the access point 210 of the legacy
infrastructure network.

[0126] In a further aspect, dynamic access communication protocol module 1406 may incorporate a packet content
discriminator module 1480. Packet content discriminator module 1480 can examine the content of a data packet buffered
for transmission by device 100. Packet content discriminator module 1480 may also discriminate content of a data packet
by receipt of a content identifier from control circuit 552, without examination of packet content wherein control circuit
552 has prior knowledge of data content. For example, when control circuit 552 executes a data collection routine to
transmit decoded bar code data, it is known that the content of the packet i bar code data without examination of a data
packet.

[0127] Referring to the table of Fig. 13 correlating data packet content with self routing algorithr modules 1467, 1468,
1469, data collection device 100 may activate one out a plurality of self-routing algorithm modules 1467, 1468, 1469
based upon the particular type of data being transmitted by device 100 over a radio transceiver, .g., transceiver 2712,
In accordance with dynamic access module 1406 in another aspect, dynamic access module 1406 may include a routing
algorithm selection component 14890 which enables data collection device 100 to activate a particular one routing algorithm
module 1467, 1468, 1469 for establishing a hop seguence based on the content of the data packet being transmitted.
Data collection device 100 may utilize the output from packet content discriminator 1480 in order to aclivate a select
one of routing algorithms modules 1467, 1468, 1469. Referring to the table of Fig. 13, first and second embodiments
are shown and described.

[0128] Referring to embodiment 1, data collection device 100 discriminates whether the data packet being transmitted
is streaming video data, still image data, decoded bar code data, decoded RFID data, credit card information data or
VOIP data. If device 100 in accordance with packet content discriminator module 1480 determines that the data packet
to be transmitted contains streaming video data, latency based routing algorithm module 1467 is activated. If device
100 in accordance with packet content discriminator module 1480 determines that the data packet to be transmitted is
stillimage data (i.e., a frame of image data) data collection device 100 activates power aware routing algorithm module
1468. If device 100 in accordance with packet content discriminator module 1480 determines that the data packet to be
transmitted contains decoded bar code data, device 100 activates bit error rate based routing algorithm module 1469.
If device 100 in accordance with packet content discriminator module 1480 determines that the data packet to be
transmitted contains decoded RFID data, device 100 activates power aware routing algorithm module 1468. If device
100 in accordance with packet content discriminator module 1480 determines that the data packet to be transmitted
contains credit card account information, device 100 activates bit error rate routing algorithm module 1489. If device
100 in accordance with packet content discriminator module 1480 determines that the data packet to be transmitted
contains VOIP data, device 100 activates latency routing algorithm module 1467.

[0129] Referring to embodiment 2, data collection device 100 discriminates whether the data packet being transmitted
is streaming video data, still image data, decoded bar code data, decoded RFID data, credit card information data or
VOIP data. If device 100 in accordance with packet content discriminator module 1480 determines that the data packet
to be transmitted contains streaming video data, latency based routing algorithm module 1467 is activated. If device
100 in accordance with packet content discriminator module 1480 determines that the data packet to be transmitted is
still image data (i.e., a frame of image data) data collection device 100 activates bit error rate routing algorithm module
1468. If device 100 in accordance with packet content digcriminator module 1480 determines that the data packet to be
transmitted contains decoded bar code data, device 100 activates power aware based routing algorithm module 1468.
If device 100 in accordance with packet content discriminator module 1480 determines that the data packet to be
transmitted contains decoded RFID data, device 100 activates power aware routing algorithm module 1468. If device
100 in accordance with packet content discriminator module 1480 determines that the data packet to be transmitted
containg credit card account information, device 100 activates power aware routing algorithm module 1468. If device
100 in accordance with packet content discriminator module 1480 determines that the data packet to be transmitted
contains VOIP data, device 100 activates latency routing algorithm module 1467.

[0130] Packet content discriminator component 1490 which can examine payload data can be regarded as being

19 Samsung Ex. 1004, page 86 of 974



10

15

20

25

30

35

40

45

0

55

EP 1 760 958 A2

ingerted into application layer 3116 (Fig. 3b), while self-routing component 1466 can be regarded as being inserted in
network layer 3106 (Fig. 3b). Accordingly, routing algorithm selection component 1480 can include providing commands
in network layer 3106 based on processing of data within application layer 31186.

[0131] With reference to Fig. 1a, devices 100 may operate with ESS (Extended Service Set) if network 200 has more
than one access point, e.g., access point 210°. Operating in accordance with ESS, system 1000 may pass communication
between device 100-1 and access point 210 to device 100, 100-1 and another access point 2107 if device 100, 100-1
passes out of range from access point 2107 and into communication range of access point 210°.

[0132] An electrical block diagram of a data collection device 100, according to the invention is shown in Fig. 1b.
Reader 100 includes a solid state image sensor array 182A, incorporated on an image sensor integrated circuit chip
1082A shown in Fig. 1d as a CMQOS image sensor integrated circuit {IC) chip. In an important aspect, as will be described
herein, image sensor array 182A includes a plurality of pixels and wavelength sensitive color filter elements associated
with a color sensitive subset of the pixels, wherein the remaining pixels external to the color sensitive subset of pixels
are devoid of associated wavelength selective filter elements. Because image sensor array 182A includes both mono-
chrome pixels and color sensitive pixels, image sensor array 182A may be termed a hybrid monochrome and color
image sensor array. Image sensor array 182A incorporated in device 100 can take on a variety of forms. For example,
as described in connection with Figs. 11a-11b, an image sensor array or device 100 can be provided by incorporating
an IT4XXX /ITSXXX imaging module of the type available from Hand Held Products, Inc., Skaneateles Fallg, NY into
device 100. Device 100 further includes a processor IC chip 548 and a control circuit 552. Control circuit 552 in the
embodiment of Fig. 1b is shown as being provided by a central processing unit {CPU) of processor IC chip 548. In other
embodiments, control circuit 552 may be provided by e.g., a programmable logic function execution device such as a
field programmable gate array (FPGA) or an application specific integrated circuit (ASIC). Imaging lens 212 focuses
images onto an active surface of image sensor array 182A together with image sensor array 182A forms an imaging
assembly 200. Control circuit 552 executes picture taking and indicia decoding algorithms in accordance with instructions
stored in program memory EPROM 562 which together with RAM 560 and Flash memory 564 forms a reader memaory
566. Reader memory 5686 is in communication with processor IC chip 548 via system bus 570. Main processor IC chip
548 may be a multifunctional 1C chip such as an XSCALE PXAZ25x processor IC chip including central processing unit
{CPLU) 552 or an OMAP processor IC chip such as an OMAP 1710 processor IC chip with core ARM 926 of the type
available from TEXAS INSTRUMENTS. Device 100 further includes a field programmable gate array (FPGA) 580.
Operating under the control of control circuit 552, FPGA 580 receives digital image data from image sensor IC chip
1082A and transfers that image data into RAM 560 so that the image data can be further processed (e.g., by the decoding
of a bar code symbol). Processor 1C chip 548 can include an integrated frame grabber. For example, processor |C chip
548 can be an XSCALE PXA27X processor IC chip with "Quick Capture Camera Interface” available from INTEL. ¥Where
processor |G chip 548 includes an integrated frame grabber, the integrated frame grabber may provide the frame ac-
guisition functionality of FPGA 580. By incorporation of appropriate software, such as the PYPLAT-FORM wireless
multimedia software platform available from PACKETVIDEQ, device 100 can be configured to transmit etreaming video
data packets over radio frequency communication interface block 5711, as is described further herein below. Device
100 further includes an illumination assembly 104 and a manual trigger 216. Image sensor 1C chip 1082A in the embod-
iment of Fig. 1b includes an on-chip controlftiming circuit 1092, an on-chip gain circuit 1084, an on-chip analog-to-digital
converter 1086 and an on-chip line driver 1090. An image sensor array which is incorporated into device 100 may take
on a variety of forms. Variations of image sensor arrays which may be incorporated in device 100 are described in detail
in Provisional Patent Application Nos. 60/687,608, filed June 3, 2005, 60/690,268, filed June 14, 2005, 60/692,890, filed
June 22, 2005, and 60/694,371, filed June 27, 2005, all of which are entitled Digital Picture Taking Optical Reader Having
Hybrid Monochrome And Color Image Sensor, and all of which are incorporated herein by reference. In the above
provisional patent applications, data collection devices having numerous types of image sensor arrays; e.g., hybrid
monochrome and color funiform and non-uniform pixel size), monochrome, color, hybrid monochrome and light polarizing }
together with associated processing methods are shown and described. All device specific components and processing
features described in the above referenced provisional applications can be incorporated into device 100. All systemn
related components and processing features described in the above referenced provisional applications can be incor-
porated into system 1000. Data collection device 100 may be configured to process image data to discriminate between
decodable symbols and handwritten characters as is described in U. S. Patent Application No. 10/358,779 filed October
5, 2004 and incorporated herein by reference. An excerpt from the above referenced U. 5. Patent Application No.
60/694,371 is attached as Appendix A. The above referenced U. 5. Patent Application No. 10/958,779, a copy of which
was filed as part of Provisional Patent Application No. 60/684,371 is attached as part of Appendix A. Device 100 can
incorporate an image sensor IC chip (modified or off-the-shelf, color or monochrome) provided by e.g., an MT9V022 or
MTIM413 image sensor IC chip available from Micron, Inc. or a KAC-0311 image sensor IC chip by Kodak, Inc.
[0133] In a further aspect, device 100 includes a radio frequency (RF) communication interface block 5711. Radio
frequency communication interface block 5711 may include one or more radio transceivers. Referring to the schematic
diagram of Fig. 1b, radio frequency communication interface block 5711 may include one or more of an 802.11 radio
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transceiver 5712, a Bluetooth radio transceiver 5714, a cellular radio transceiver 5718, or a WIMAX (B02.16) radio
transceiver 5718. Radio frequency communication interface 5711 facilitates wireless communication of data between
device 100 and a spaced apart device 150 of the referenced applications. YO communication interface 572 includes
one or mare serial or parallel hard-wired communication interfaces facilitating communication with a spaced apart device
150 as will be described further in connection with Fig. 10. IO communication interface 572 may include one or more
of an Ethernet communication interface, a universal serial bus (USB) interface, or an RS-232 communication interface.
Data collection device 100 may further include a keyboard 508 for entering data, a pointer mover 512 for moving a
pointer of a graphical user interface {GUI) and a trigger 218 for initiating bar code reading and/or picture taking. Data
collection device 100 may also include a display 504, such as a monochrome or color LED display and a touch screen
504T overlaid over display 504. Display 504 may be coupled to display controller for displaying color image data. All of
the components of Fig. 1b can be encapsulated and supported by a portable hand held housing 101, e.g., as shown in
Figs. 8a and 8b or a replaceably mountable portable housing 102 as shown in Figs. 8a-9a. The components shown in
fig. 1b can be powered by a multi-voltage power system 1095 that is coupled redundantly to multiple power sources,
including serial power source {USB) 1097, transformer based AC/DC power supply 1098 that is adapted to receive AC
wall outlet power and rechargeable battery 1099, Power system 1096 can provide power to circuit boards 1077 as shown

in Fig. 8b.

[0134] In another aspect, device 100 includes an RFID reader unit 1250. RFID reader unit 1250 includes an RF
oscillation and receiver circuit 1252 and a data decode processing circuit 1254. RFID reader unit 1250 may be configured
to read RF encoded data from a passive RFID tag, such as tag 1280, which may be disposed on article 1202. Where
RFID reader unit 1250 is configured to read RF encoded data from a passive RFID tag 1260, RF oscillation and receiver
circuit 1252 transmits a carrier signal from antenna 1255 to passive tag 1260. Passive RFID tag 1260 converts the carrier
energy to voltage form and a transponder 1266 of tag 1260 is actuated to transmit a radio signal representing the encoded
tag data. RF oscillator and receiver circuit 1252, in turn, receives the radio signal from the tag and converts the data into
a processable digital format. Data decode processing circuit 1254, typically including a low cost microcontroller IC chip,
decodes the received radio signal information received by RF oscillator and receiver circuit 1252 to decode the encoded
identification data originally encoded into RFID tag 1260.

[0135] An expanded view of RFID label 1260 is shown in Fig. 12a. RFID label 1260 includes a tag 1262 comprising
an antenna 1264, a transponder 1266, and storage circuit 1268 for storing encoded identification data. Label 1260 can
be affixed to articles such as articles of parcel or products held in retail store. Data from storage circuit 1268 is read from
tag 1262 when tag 1262 is activated by RFID reader unit 1255. Further, reader unit 1250 may write data to tag 1262.
Data written to tag 1262 by reader module 1250 may be, €.g., new identification data. Tag 1260 may be incorporated
in physical structures other article labels. As shown in Fig. 12c, tag 1262 may be incorporated on an identification card
1270, such as a driver license or an employee identification card. Identification card 1270 may carry a photograph 1271

of an employee. One specific type of employee identification card into which tag may be incorporated is a security badge.
Tag 1262 may also be incorporated into a financial transaction card 1272 having a mag stripe 1273 as shown in Fig.
12b, such as a credit card, a debit card, or an electronic benefits card. Card 1272 can also carry magnetic stripe 1263.
[0136] RFID reader unit 1250 may operate in a selective activation mode or in & continuous read operating mode. In
a selective activation mode, RFID reader unit 1250 broadcasts radio signals in an attempt to activate a tag or tags inits
vicinity in response to an RFID trigger signal being received. In a continuous read mode, RFID reader unit 1250 contin-
uously broadcasts radio signals in an attempt to actuate a tag or tags in proximity with unit automatically, without module
1250 receiving a frigger signal. In a selective activation mode, RFID reader unit 1250 selectively broadcasts radio signals
in an attempt to activate a tag or tags in its vicinity selectively and automatically in response to a receipt by control circuit
1010 of an RFID trigger signal. Device 100 may be configured so that control circuit 552 receives a trigger signal under
numerous conditions, such as: (1) an RFID trigger button such as button 1050 is actuated; (2) an RFID trigger instruction
is received from a spaced apart device such as remote processor 1850, or local host processor 1350; and (3) control
circuit 552 determines that a predetermingd condition has been satisfied.

[0137] Still further, device 100 may include a card reader unit 1350 such as credit and debit card reader unit. Card
reader unit 1350 includes a signal detection circuit 1352 and a data decode circuit 1354. Signal detection circuit 1352
receives an electrical signal from a card and data decode circuit 1354 decodes data encoded in the signal. ¥¥hen data
decode circuit 1354 decodes a signal, the decode out information is transmitted to control circuit 1010 for further process-
ing. Card reader unit 1350 forme part of a card reader 1348 which, in addition to including card reader unit 1350, includes
a portion of housing 102 as shown in the embodiments of Figs. 8a and 8b. Card reader 1348 includes card receiving
slot 1349 defined by housing 105. Card reader unit 1350 is configured to read more than one type of card. Device 100,

with use of card reader unit 1350, may read e.g., credit cards, customer loyalty cards, electronic benefits cards and
identification cards such as employee identification cards and driver license cards. Card reader unit 1350 can be selected
to be of a type that reads card information encoded in more than one data format. Where card reader unit 1350 is a
Panasonic ZU-9A36CF4 Integrated Smart Reader, card reader unit 1350 reads any one of magnetic stripe data, smart
card or Integrated circuit card {IC card) data, and RF transmitted data. Where card reader unit 1350 reads RF transmitted
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identification data via RFID reading capability thereof, card reader 1348 may read RF transmitted identification data
from a card when a card is inserted into slot, or else card reader unit 1350 may read RF transmitted identification data
from a card or another object {e.g., an RFID "key fob") when the card or object is merely brought into proximity with card
reader 1348 without being inserted into slot 1348. Accordingly, where card reader unit 1350 is a Panasonic ZU-9A36CF4
Integrated Smart Reader, device 100 has dual RFID reader modules; namely, RFID reader module 1250 and the RFID
reader module incorporated in card reader unit 1350.

[0138] In another aspect data collection device 100 as shown in Fig. 1b includes Yoice Over IP (VOIP) processing
unit 1450. Voice processing unit 1450 includes VOIP dual coder/decoder {CODEC) 1444, microphone 1448, and speaker
1448. VOIP CODEC 1444 receives an analog voice output signal from microphone 1446 and processes the output signal
to produce a digital output. VOIP CODEC 1444 further processes digital voice data into analog form for output to speaker
1448. Voice data can be further processed by appropriately configured digital signal processing {DSP) circuitry of proc-
essor IC chip 548. In one example, VOIP dual CODEC 1444 is provided by a TLV320AI1C22C DUAL CODEC, available
from Texas Instruments, and is incorporated in association with a processor IC chip 548 provided by an OMAP series
processor with TMS320055X DSP also available from Texas Instruments.

[0139] Asindicated hergin, the components of device 100 shown and described in Fig. 1b can be incorporated into a
variety of different housings. As indicated by the embodiment of Figs. 8a and 8b, the components of Fig. 1b can be
incorporated into a hand held housing 101 as shown in Fige. 8a and 8b which is shaped to be held in a human hand.
Data collection device 100 of Figs. 8a and 8b ie in the form factor of a hand held portable data terminal. Data collection
device 100 as shown in Figs. 8a and 8b includes a keyboard 508 a display 504 having an associated touch screen
overlay 504T, a card reader 1348 and an imaging module 360 which includes the components of imaging assembly 200
as described herein; namely image sensor array 182A incorporated on an image sensor [T chip 1082A. Imaging module
360 has an associated imaging axis, a,. As indicated by the side view of Fig. 8b, the components of the block diagram
of Fig. 1b may be supported within housing 101 on a plurality of circuit boards 1077, Imaging module 360 may include
an image sensor array having color sensitive pixels as described in Provisional Patent Application Nos. 60/687,606,
filed June 3, 2005, 60/690,268, filed June 14, 2005, 60/692,890, filed June 22, 2005, and 80/684,371, filed June 27,
2005, all of which are entitled Digital Picture Taking Optical Reader Having Hybrid Monochrome And Color Image Sensor,
and all of which are incorporated herein by reference.

[0140] In the embodiment of Figs. 9a-9¢ data collection device 100 is in the form of a transaction terminal which may
be configured as a retail purchase transaction terminal or as a price verifier. Housing 102 of the transaction terminal
shown in Figs. 9a-9¢ is configured to be portable so that it can be moved from location to location and is further configured
to be replaceably mounted on a fixed structure such as a fixed structure of a cashier station or a fixed structure of the
retail store floor {e.g., a shelf, a column 264). Referring to bottom view of Fig. Sc, the housing 102 data collection device
100 has formations 268 facilitating the replaceable mounting of data collection device 100 on a fixed structure. Data
collection device 100 includes a display 504 having an associated touch screen 5047, a card reader 1348, and an
imaging module 360 having an imaging axis, a;. Referring to further details of data collection device 100, data collection
device 100 further includes a luminous shroud 362. When light from illumination block 104 strikes luminous shroud 362,
the shroud glows to attract attention to the location of imaging assembly. In certain operating modes as indicated in Fig.
10¢, data collection device 100 in accordance with any of Figs. 8a-9¢, displays on display 504 a PIN entry screen
prompting a customer to enter PIN information into touch screen 504T. In other operating modes, as indicated in Fig.
10d, data collection device 100 displays on display 504 a signature prompt screen prompting a customer to enter
signature information into the device with use of a stylus 505.

[0141] Referring to Figs. 11a-11¢ construction detail of imaging module 360 are shown. Imaging module 360 may be
an IT 4XXX imaging module of the type sold by Hand Held Products, Inc. of Skaneateles Falls, NY. An 1T 42X X imaging
module may be sold in association with a decode circuit which processes image signals generated by module 360 and
decodes the signals to generate decoded out message data, such as decoded out bar code message data from numerous
symbwologies such as PDF417, MicroPDF417, MaxiCode, Data Matrix, QR Code, Aztec, Aztec Mesa, Code 49, UCC
Composite, Snowflake, Dataglyphs, Code 39, Code 128, Codabar, UPC, EAN, Interleaved 20f5, RSS, Code 93, Coda-
block, BC 412, Postnet (US), Planet Code, BPO 4 State, Canadian 4 State, Japanese Post, Kix {Dutch Post) and OCR-
A, OCR-B. Imaging module 380 includes a first circuit board 6314 A carrying image sensor IC chip 1082 and aiming
LEDs 6318 while a second circuit board 8314B carriesillumination LEDs 6316. Image sensor array 182 in the embodiment
of Fig. 11b can be a two dimensional monochrome image sensor array. The circuit boards are sandwiched about support
6380 which has a retainer 6382. Retainer 6382 receives a lens barrel 6340 which holds imaging lens 212. Conductive
support posts 6384 support the structure and provide electrical communication between the circuit boards 6382. An
optical plate 6326 is fitted over circuit board 6314B after circuit board 6314 B is mounted onto support 6380. Optical plate
6326 carries aiming lenses 6325 which image aiming slits 6343 onto a substrate, g, which may carry a bar code symbol.
Optical plate 6326 may also carry diffusers which diffuse light from illumination LEDs 6316. Referring to the view of Fig.
11¢, illumination LEDs 6316 in combination with diffusers may project an illumination pattern 6388 substantially corre-
sponding to a field of view 8390 of imaging assembly 200, while the aiming system including aiming LEDs 8318 slits
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6343 and aiming lenses 6325 project an aiming pattern 8392 comprising a thin horizontal line.
[0142] Referring to Figs. 10a and 10b, various installation configurations for the data collection device of Figs. 8a-9¢
are shown. In the view of Fig. 10a, data collection device 100 is installed as a retail purchase transaction terminal at a
point of sale cashier station 280. In the setup of Fig. 10a, data collection device 100 is configured as a retail purchase
& transaction terminal and is utilized to aid and facilitate retail transactions at a point of sale. A customer may enter a credit
card or a debit card into card reader 1348 and retail purchase transaction terminal 100R may transmit the credit card
information to credit/debit authorization network 414. Referring to the view of Fig. 1¢ and 1d, data collection devices 100
configured in accordance with the view of Fig. 10a are designated with the reference numeral 100R.
[0143] In the view of Fig. 10b, data collection device 100 is configured as a price verifier to aid customers in checking
10 prices of products located on a store floor 258. Data collection device 100 may be mounted on a shelf 262 as depicted
in the view of Fig. 1 c and 1d or on a column 284 as shown in Fig. 10b or other fixed structure of the retail store. Data
collection device 100 may decode bar code data from bar codes on store products and send decoded out bar code
messages to store server 240 for lookup of price information which is sent back from server 240 to terminal 100 for
display on display 504. Referring to the view of Fig. 1¢ and 1d, data collection devices 100 configured in accordance
15 with the view of Fig. 10b are designated with the numeral 100V.
[0144] WYhile the presentinvention has necessarily been described with reference to anumber of specificembodiments,
it will be understood that the true spirit and scope of the present invention should be determined only with reference to
claims that can be supported by the present specification.

20
Claims

1. A portable bar code reading device for incorporation in a data collection systerm having an access point and at least
one peer data collection device, the access point adapted for wireline connection to a wireline bus, said portable
25 bar code reading device comprising:

an imaging assembly including a two dimensional solid state image sensor array and a lens focusing an image
onto said solid state image sensor array;
a radio transceiver for wireless transmission of data packets;

30 a housing, wherein said image assembly and said radio transceiver are supported within said housing, wherein
said housing is one of a hand held housing and a remountable housing; and
a dynamic access module enabling said portable bar code reading device to (i) receive data packets from said
access point and route payload data of said data packets to said peer device, and {ii) transmit at least one of
routing table data and a route request {(RREQ)) data packet to said at least one peer data collection device.

35
2. The portable bar code reading device of claim 1, wherein said portable bar code reading device further includes a
packet content discriminator.
3. A portable bar code reading device for incorporation in a system having an access point wireling connected to a
40 local server and at least one peer data collection device, said portable bar code reading device comprising:

an imaging assembly including a two dimensional solid state image sensor array and a lens focusing an image
onto said solid state image sensor array;
a radio transceiver;
45 a housing, wherein said imaging assembly and said radio transceiver are supported within said housing, wherein
said housing is one of a hand held housing and a remountable housing; and
a dynamic access module enabling said portable bar code reading device to (i) determine whether said portable
bar code reading device is in range said access point, and (ii) determine whether said portable bar code reading
device ig in range of said peer data collection device, said dynamic access module further enabling said portable
50 bar code reading device to receive data packets from said access point and route payload data of said data
packets to said peer device if said portable bar code reading device determines that it is in range of both of said
access point and said peer device.

4, A data collection system comprising:
55

first and second portable data collection devices, each data collection device having an encoded information
reader unit selected from the group consisting of a bar code decode unit, an RFID reader unit and a credit/debit
card reading unit;
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an access point, said access point being adapted for wireline connection to a local wireline bus and further
being configured to examine data packets received thereby to determine whether a transmitting station has
requested a power save function, and if said power save function is selected, buffering data packets destined
for said requesting transmitting station,

wherein said first portable data collection device is configured to operate in an operating mode in which said first
portable data collection device receives a data packet data containing payload data from said second portable data
collection device and transmits said payload data to said access point.

The data collection system of claim 4, wherein said first portable data collection device includes a hand held bar
code reading device and said second portable data collection device includes a credit card reading unit.

The data collection system of claim 4, wherein each of said first and second data collection devices are configured
to broadcast routing table data.

A data collection system comprising:

firet and second, and third data collection devices, D1, D2, and D3, each data collection device having an
identification decode unit selected from the group consisting of a bar code decode unit, an RFID reader unit
and a credit/debit card reading unit; and

an zccess point, AP, said access point being wirgling connected to a local server and further being configured
to broadcast a network identifier, and wherein said access point is further configured to coordinate the wirgless
sending of Clear to Send {CTS) messages to various devices in communication with said access point in such
manner that collisions resulting from two devices attempting to send data packets to said access point at a
common time are avoided,

wherein said data collection system is configured to support a transmission of a data packet along the hop sequence
D1-D2-D3-AP, whereby said first data collection device can be outofrange of said access point, yetin communication
with said access point.

The data collection system of claim 7, wherein said first data collection device includes a hand held bar code reading
device and said second data collection device includes a credit card reading unit, and wherein said third data
collection device includes an RFID reading unit.

The data collection system of claim 7, wherein each of said first and second, and third data collection devices are
configured to broadcast routing table data enabling peer devices to update their respective routing tables, each
routing table including a plurality of network addresses.

A data collection device for incorporation in a data collection system having an access point wireline connected to
a local server and at least one peer data collection device, said data collection device comprising:

an encoded information reading unit selected from the group consisting of a bar code decode unit, an RFID
reader unit, and a credit/debit card reader;

a radio transceiver;

a portable housing, wherein said encoded information reading unit and said radio transceiver are supported by
said portable housing;

a dynamic access circuit incorporated in said data collection device, said dynamic access circuit enabling said
data collection device to operate in accordance with a set of linking rules when introduced to said data collection
system, said set of linking rules including the rules of: {a) detecting whether said data collection device is in
range of said access point; {b) detecting whether said data collection device is in range of said at least one peer
device; (c) operating said data collection device in an infrastructure mode if said data collection device is in
range of said access point only and not in range of any peer device; (d) operating said data collection device
in ad hoc mode if said data collection device is in range of said access point only and not in range of any peer
device; and (&) operating said data collection device in dynamic switching mode to dynamically switch between
an infrastructure mode and an ad hoc mode if said data collection device determines that said data collection
device is in range of both said access point and said at least one peer device.

The data collection device of claim 10, wherein said data collection device is configured to operate in a mode in
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which said data collection device wirelessly broadcasts a routing table data packet.

The data collection device of claim 10, wherein said data collection device, when operating in said dynamic switching
mode switches between said infrastructure and ad hoc modes at fixed time intervals.

A portable data collection device for incorporation in a data collection systerm having an access point wireline
connected to a local server and at least one peer data collection device, said data collection device comprising:

an encoded information reader unit selected from the group consisting of a bar code decode unit, an RFID tag
reader unit, and a credit/debit card reader unit;

a radio transceiver;

a portable housing, wherein said encoded information reader unit and said radio transceiver are supported by
said portable housing;

wherein said data collection device is configured to operate in a present communication operating mode, the com-
munication operating mode selected from the candidate group consisting of: (a) an infrastructure mode; (b) an ad
hoc mode; and {c) a dynamic switching mode in which said data collection device dynamically switches between
an infrastructure and ad hoc communication mode; and

a dynamic access module incorporated into said data collection device, said dynamic access module having a self
healing component enabling said data collection device to (i) monitor data throughput of said device; and (i) change
a present mode of said data collection device from said present communication operating mode to another of said
candidate group of communication operating modes in response to said throughput monitoring.

The portable data collection device of claim 13, wherein said data collection device is configured to operate in a
mode in which said data collection device broadcasts a routing table data packet.

The portable data collection device of claim 13, wherein said data collection device, when operating in said dynamic
switching mode switches between said infrastructure and ad hoc modes at fixed time intervals.

A data collection device for incorporation in a data collection systermn having an access point wireline connected to
a local server and at least one peer data collection device, said data collection device comprising:

an encoded information reader unit selected from the group consisting of a bar code decode unit, an RFID
reader unit, and a credit/debit card reader unit;

a radio transceiver;

a portable housing, wherein said encoded information reader unit and said radio transceiver are supported by
said portable housing; and

a dynamic access circuit incorporated in said data collection device, said dynamic access circuit enabling said
data collection device to operate in accordance with a set of linking rules when introduced to said data collection
system, said set of linking rules including the rules of: {a) detecting whether said data collection device is in
range of said access point; {b) detecting whether said data collection device is in range of said at least one peer
device; (c) operating said data collection device in an infrastructure mode if said data collection device is in
range of said access point only and not in range of any peer device; (d) operating said data collection device
in ad hoc mode if said data collection device is in range of said access point only and not in range of any peer
device; and (&) operating said data collection device in dynamic switching mode to dynamically switch between
said infrastructure mode and said ad hoc mode if said data collection device determines that said data collection
device is in range of both said access point and said at least one peer device;

wherein said data collection device is configured to operate in a present communication operating mode, the present
communication operating mode selected from the candidate group consisting of: (1) said infrastructure mode; (2)
said ad hoc mode; and (3) said dynamic switching mode in which said data collection device dynamically switches
between an infrastructure and ad hoc communication mode;

a dynamic access module incorporated into said data collection device, said dynamic access module having a self
healing component enabling said data collection device to (i) monitor data throughput of said device; and (i) change
a present mode of said data collection device from said present communication operating mode to another of said
candidate communication operating modes in response to said throughput monitoring.

The data collection device of claim 16, when said data collection device operates in a mode in which said data
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collection device sends a power save request, in a data packet to said access point.

18. A data collection device for incorporation in a data collection system having an access point adapted for wireline
connection to a wireline bus connected to a local server and at least one peer data collection device, said data
collection device comprising:

an encoded information reader unit selected from the group consisting of a bar code decode unit, an RFID
reader unit, and a credit/debit card reader unit;

a radio transceiver;

a housing, wherein said encoded information reader unit and said radio transceiver are supported by said
housing, wherein said housing is one of a hand held housing and a re-mountable housing; and

a dynamic access module enabling said data collection device to (i) determing whether said data collection
device is in range said access point, and (ii) determine whether said data collection device is in range of said
peer data collection device, said dynamic access module further enabling said data collection device to receive
data packets from said access point and route payload data of said data packets to said peer device if said data
collection device determines that it is in range of both of said access point and said peer device.

19. A data collection device for incorporation in a data collection system having an access point adapted for wireline
connection to a local wireline network and at least one peer data collection device, said data collection device
cComprising:

an encoded information reader unit selected from the group consisting of a bar code decode unit, an RFID
reader unit, and a cradit/debit card reader unit;

a radio transceiver;

a housing, wherein said encoded information reader unit and said radio transceiver are supported within said
housing, wherein said housing is one of a hand held housing and a re-mountable housing; and

a microphone;

a Voice Over-Intemet Protocol (VOIP) encoder/decoder receiving and processing an analog signal output of
said microphone, said data collection device being configured to generate VOIP data packets by process a
voice analog signal output from said microphone;

a dynamic access module enabling said data collection device to (i) receive data packets from said access point
and route payload data of said data packets to said peer device, and (i) transmit at least one of a routing table
data packet and a route request {RREQ) data packet to said at least one peer data collection device.

20. The data collection device of claim 19, when said data collection device further includes a packet content discrim-
inator.

21. A data collection system comprising:

firet, second, and third portable data collection devices, D1, D2, and D3, each portable data collection device
being separately housed and having an encoded information reader unit selected from the group consisting of
a bar code reader unit, an RFID reader unit and a credit/debit card reading unit, said each portable data collection
device being capable of operation in (&) infrastructure mode; (b) ad hoc mode and {¢) dynamic switching mode
in which a data collection device dynamically switches between infrastructure mode and ad hoc mode;

an access point, AP, said access point being adapted for wire-line connection to a local server,

wherein said data collection system is configured to support a transmission of a data packets along the hop sequence
D1-D2-D3-AP in such manner that when packet data is transmitted from ' 1 to D2 in ad hoc mode, said third data
collection device, D3 operates in dynamic switching mode.

22. A data collection system comprising:

first, second, and third portable data collection devices, D1, D2, and D3, each portable data collection device
being separately housed and having an encoded information reader unit selected from the group consisting of
a bar code reader unit, an RFID reader unit and a credit/debit card reading unit, and each portable data collection
device being capable of operation in {a) infrastructure mode; {b) ad hoc mode and {c) dynamic switching mode
in which a data collection device dynamically switches between infrastructure mode and ad hoc mode;

an access point, AP, said access point being adapted for wireling connection to a wireling bus;
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wherein said data collection system is configured to support a transmission of a data packets along the hop sequence
D1-D2-D3-AP in such manner that when packet data is transmitted from said third portable data collection device,
D3 to said access point, AP, said first and second data collection devices operate in ad hoc mode.

A data collection device for incorporation in a data collection systermn having an access point wireline connected to
a local server and at least one peer data collection device, said data collection device comprising:

an imaging assembly including a two dimensional solid state image sensor array and a lens focusing an image
onto said solid state image sensor array;

a radio transceiver;

a portable housing, wherein said imaging assembly and said radio transceiver unit are supported by said portable
housing;

a manual trigger, wherein said data collection device in response to said trigger being actuated, processes
image signals generated by said imaging assembly to at least one of (a) decode and transmit a decoded bar
code message utilizing said radio transceiver, and (b) transmit said frame of image data utilizing said radio
transceiver,

a dynamic access circuit incorporated in said data collection device, said dynamic access circuit enabling said
data collection device to operate in accordance with a set of linking rules when introduced to said data collection
system, said set of linking rules including the rules of: {a) detecting whether said data collection device is in
range of said access point; {b) detecting whether said data collection device is in range of said at least one peer
device; (c) operating said data collection device in an infrastructure mode if said data collection device is in
range of said access point only and not in range of any peer device; (d) operating said data collection device
in ad hoc mode if said data collection device is in range of said access point only and not in range of any peer
device; and (&) operating said data collection device in dynamic switching mode to dynamically switch between
said infrastructure mode and said ad hoc mode if said data collection device determines that said data collection
device is in range of both said access point and said at least one peer device;

wherein said data collection device is configured to operate in a present communication operating mode, the present
communication operating mode selected from the candidate group consisting of: {1) said infrastructure mode; {2)
said ad hoc mode; and (3) said dynamic switching mode in which said data collection device dynamically switches
between an infrastructure and ad hoc communication mode;

a dynamic access module incorporated into said data collection device, said dynamic access module having a self
healing component enabling said data collection device to (i) monitor data throughput of said device; and {ii) change
a present mode of said data collection device from said present communication operating mode to another of said
candidate communication operating modes in response to said throughput monitoring; and

a packet content discriminator discriminating whether data packets transmitted utilizing said radio transceiver are
decoded message data packets or image frame data packets.

A data collection system comprising:

firet, second, and third portable data collection devices, D1, D2, and D3, each portable data collection device
being separately housed and having an encoded information reader unit selected from the group consisting of
a bar code reader unit, an RFID reader unit and a credit/debit card reading unit, and each being capable of
operation in {a) infrastructure mode; (b) ad hoc mode and {¢) dynamic switching mode in which a data collection
device dynamically switches between infrastructure mode and ad hoc mode;

an access point, AP, said access point being adapted for wireline connection to a local wireling bus;

wherein said data collection system is configured to support a transmission of a data packet along the hop sequence
D1-D2-D3-AP in such manner that throughout a time that packet data is transmitted along said hop sequence D1-
D2-D3-AP, said first and second data collection devices D1 and D2 remain in ad hoc mode while said third data
collection device, D3, dynamically switches between infrastructure mode and ad hoc mode.

A data collection device for operation in a data communication system, having a local server and an access point
configured for wireline connection to said local server, said data collection device comprising:

an encoded information reader unit selected from the group consisting of a bar code reader unit, an RFID reader

unit, and a credit card reader unit, said encoded information reader unit producing decoded out message data;
a radio frequency transceiver;
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a portable housing supporting said radio frequency transceiver and components of said encoded information
reader unit;

a microphone;

a Voice Over-nternet Protocol (VOIP) encoder/decoder receiving and processing an analog signal output of
said microphone, said data collection device being configured to generate VOIP data packets for transmission
utilizing said radio transceiver by processing a voice analog signal output from said microphone;

wherein said data collection device is configured to send a request to said access point to buffer data packets
addressed to said data collection device, said data collection device further being configured to operate in a mode
of operation in which said data collection device broadcasts at least one of a routing table data packet and a Route
Reqguest (RREQ) data packet;

wherein said data collection device further includes a data packet content discriminator discriminating whether a
data packet transmitted by said data collection device is (a) a VOIP data packet or (b) a data packet containing said
decoded output message data.

The data collection device of claim 25, wherein said data packet content discriminator examines data packets
buffered for wireless transmission by said data collection device.

The data collection device of claim 25, wherein said data packet content discriminator receives a data content
identifier from & control circuit of said data collection device.

The data collection device of claim 25, wherein said data collection device further includes a plurality of selectable

self-routing algorithm modules, and wherein said data collection device activates one of said plurality of selectable
self routing algorithm modules based upon an output provided by said data packet content discriminator.
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I NETWORKGNFORMATION DATARASE IN MORILE DEVICES FOR LGE WITH MEDIA

DESCRIFTION

BACKGROLUND
Para 1] Fleld of the Ivention:
Para 3} The preseat application relates generally to wireless networking, and more
particitarly o systems and metheds forsupporting the seamdess handol ortransfer of
mnbile devices across different network sccess points of homogensous or hElerogenasus

wireless nebtworks, whersby such mobile devices may commnagt 1o differant wireless networks

and/or wireless nebvork gocess points-@s neaded o mainisin session contnuity.

Leneral Backoround Diso sssion:

{Rarz 31 Internsy Protacal

{Parg 41 His a Connectioniess protocal. The connection betwaen ansd points during &
communinaiion oot continuous, When a user sends Or receives dath or massages, the
data o messages are divided o components known as packets, Svery packet is treated a3
an indepandent unit of data.

{Para 51 i order 1o standardize the transmdssion between polots over the Internat or the
Hice netwarks, an 081 Cpen Systems Interconnection) maodel was establizhed, The O
model separstes the cormunications processes betwesn twn points in 4 vatwork Inta seven
stacked lavers, with each laver adding its own st of functions. Each devics handles @
message so that'there s a dowaward How through esch fayee at a sending and point and an

upward flow through the Ryers at 3 recaiving end point. The programming angdj oy
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hardwars that provides the ssven lavers of function Is typically » combination of device
operating systemy, appication sofiware, TOP/R and/or other transport and network
prowcsds; and-other software and hardware.

{Para 8} Typically, the top four layers am used when @ meSsage passes from or to a user
and the hottom three lavers are used whan & message passes through a device g, an P
host device)h, An P host § any devios on the network that is capable of transmitting and
recehdng 1P pachets, such as @ server, & router or a workstation, Msssages doestined for
soms othar host are not passed ug to the upper lavers but are Torwarded to the other host
T the O and other similef ndodeds, 1B is In Laver-3, the retwork fayer. Thelavers of the
O model are listed balow,

Fara 71 Laver 7 (e, the applicatdon layer Is a layer st which, e.g., communication
partners arg identified, quality of service is dentified, ussr authentication amd privagy as
ronsiderad, consteaints onrdata synty are identified, et

Pase & Laver § {l.e., the presentation e} s & laver that, e.g., converts incoming and
sutgoing data from one presentation fornmat o anather, 8.

Fara 4 Layer S {L.a., the session laver) is a layer that €0, ssis up, -éte;aaré'_i_nawﬁs and
terminates conversations, exchangss snd dislogs between the applications; ek,

[Para 101 faver-4 (Le, the iransport laverd 18 a laver that, &.4., managss sagd-to-and
controd and efvor-checking, sl

Para 111 Layer-3 (Lo, the network layer) is a layer that, 2.g., handles routing ged
forwarding, et

Parg 12]  Layer-2 {Le., the data-tink laven) 18 2 layer that, e.g., provides synchronization
for the physical tevel, does bi-siufiing and furnishes transmission protocol knowledgs dnd
managemeit, ot The Ingiute of Slectrical and lecronivs Enginsers (BEE) sub-divides the

data~{ink fayar Into two fugther sub-lavers, the MAC (Media Sccess Contral) laver thay
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controls the date transfer to and ftom the physioal laver xad e LLE fogieal Link Control
fayer that interfaces with the matwork laver and interprets commands and performs arvar
TRUVETY,

Fara T3] layerd e, the physical fayer) s  layer that, ey, conveys the bit siream:
through the neteork at the physical lsvel, The {EEE sub-divides the physkal laver into the
PLCP (Physical Layer Convergence Procedure) sub-layer and the PMI (Fhysical Mediam
Dependent) sub-laver

fPara 141 Typiually, layers higher than layer-2 {3uch 33 layers bcluding the network layer

m-‘i?ag:ef«»';z‘ iy the O3 mwdel and the fike) are rofaered to a3 the higher-layers,

Wirelesy Notworks

i?&fa- 18] wirslesx nehworfs cap indorporate a vadiety of types of moblle devices, suchoas
celular and wirsless welephones, PCs (porsamal computers), lapton computers, wearabis
computers, cordless phones, pagers, headssts, printers, PUAs, ete. For sxample, mabile
devices may inghude digital systems 1 secure fast wireless wansmissions of volce andjar
data.

IParg 16]  Wireless LANs (WLAKS) in which 2 mobile usor tan connect to 8 foea! ares
network (LAN) through 2 wireless connection may be araployed for wirsless
sommurications. Wiraless cormmunications ran includs communicitons that gropagate via
slectromagnetic waves, such as light, inBared, radio, microwave. There arg 3 varlety of
ddifferent WLAN standarls that currenily exist, such as Blustpoth, BEE 80211, and HomeRE,
[Para 17} For example, Blustooth products may Be-used m grovide Hnks betwean maobile
gomputers, mobite phones, potable handbald devices, persongt digital assistants (PDAs),
and pther moblie devices and connectivity 1o the bitermet. Blustooth 8 & computing and

teiecanynunications industy specification that delalls how mobie devices can sasily

Samsung Ex. 1004, page 117 of 974



WE 27T PUTRIRAING

mternonnect with sach other angd with aom-mabile evices wilng a short-range wirsless
connaction. Blustooth crestes 3 dlgital wireless protocol to address snd-user problems
arising from the profiferation of varous mobile devices that need o keap data synchronized
and consistant fron one device 0 ancther, therehy allowing sgulpment From differant
verdors W work seamifessly together, Blustooth devicss may be named sccordig o a
common naming concapd. For example, a Blustooth device may possess § Blustoorh Device
Mame (BON) or 3 name associared with 3 unfgus Blustnath Devive Address (BDAY Blustonth
devices may also participats in an interast Protooe! {IF) network, i 4 Blustooth devins
furctizgs on an 1P netword, it may be provided with an P address and an IPnstwork) mame,
Thug, a Blustooth Device configurad 1o partivipats on an I detivoik niy contain, B4, &
BOW, & SO, an 1P address and & P raame. The teem "8 name” re’férs to 3 same
corresponding to an P address of an interface.

Parg 18] Shmilarty, IEEE B2, 11 specifiss tachnologies for wivaless LANs and devices.
Using 802,11, wireless nebeorking may be agcomplished with exch singls base station
supporting soveral deviges., I some examples, devices may Coms pre-sguipped with
wireless howdhwars o 3 user may Install & separate plece of hardware, such a3 a card, that
may nclude an anteana. By way of example, devices usad in 802,11 typically include thres
sotabis eloments, whether or not the device is an gcvess polnt (AP}, a mobile station {STA),
& bricgs, S POMTIA card or another devics: » radic transceiver; an amenng; and a MAC
{R"fe»;i b Access Control) layer that controls packet flow betwean pointsin a network,

Para 18] Wireloss natworks also may invoha mthods and protocols found in Mobils B
finternet Protocol) systans, i POS svstams, ansd in other mobile network systems, With
respact to Mobils 1P, this rolves 3 standard communications provocel cested by the
internet Englneertig Task Forge (IETF). With Mobile I, mobils devive wsers may move

acrass networks while maintaining their 1P Address assigned onoa. Sex Regusst for
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Corrnants (RFCE 3344, Mobile 1P anhances internet Protoco! {9 and adds means to forward
internet waffic 1o mohile davices when conunstting outside thelr home rstwork. Mobiis P
sssigns each mubile nudea home address on its home network and s care-of-addrass
{Cod) that entifles the currant location of the device within 3 navwork and e subneis,
mobility agent on the home nerwork can associate sach home address with its carg~of
addrass. The mohiie npde can send the home agent a binding update each time it changes
itg cave-of address by using aprotocs] sueh as Interet Control Messags Protocd JUMPY.
Parg 381 In basic IP routing, routing mechanizms typically rely o8 the assumptions that
each nelwark node alvays. has 2 constant attachment point to the Inteenst and st gach

nade’s P asddress identifies the notwork Hink it is attached to. In this dorument, the

an end poby for data transmissions, and which cav recogaize, process and/ or forward
coanununications 16 other nodes, For axampls, Intermnet routers can ook at an 1P address
prafix or the Hke idemtifving a device’s Aetvork. Then, a1 a natwork fevel, routers can fook
atx set of bits Rentifying 3 particalar subnet. Then, 2t a subnet lsvel, routers can look at a
set of bits identifying a particular devide, With typical mobile B cornusrdcations, i ausear
isconnecss & mobile device frors the iteenet and tries to reconnent I8 at & pew submet,
then the device has to be roconfigured with a new IF address, 5 proper notmask and 8
defult router. Othenwtse, routing protosols would not he shle to deliver the packets

groperhy,

Handots of Mobile Davices

fPars 211 in the comext of 3 mobile dovice with a1 IP-based wireless network Interface,

thie sabile device nerds 10 perform roaniing or handoffs when it moves from one network
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w spather mebwork, or from ong access polnd of 3 rebwork to anuther, In order o malntadn
session continuity, thus making i inperative for a mobile devine to fimnd bronediataby an
appropoisis point of network atiachrment amd remsin connected to ersure session
oMUty With existing handol nwthadologiss, hanlol s yypdeally socompiished by
parforming the follnwing ssgusnce of protocnd iaver spacific handoffs:
@ Fiest, bandoff takes place at tha phiysical layee, In this regard, the roshite davice
switches €5 madia aha‘ﬁ-nm £ 3 wirndsss bese station or wireless accesy point in the
fanget nebwork,
# Second, hamioff takes ploce at laver~2.0 In this regard, the mobile dwvice
switehes fes layer-3 (L., Bdoe-layer) connections to the target metwork. &s sxplained
abrove, the iink layer or layer-2 refors to the protogs! immedisisly balow the P aver
that carries wser raffic, The mobile device performs layer-2 authentivation with the
target network  the rast netwark reguires such authantication.
® Third, handoff takes place at the P-layer. In this regard, the mobile device
abtaing a local P address From the Gugel astwork, performs P-layver asthentication
required by the argst network, and ten performs B-laver lonation apadate so thay
packets destined 1o e mobile devics can be routed hy the P neiwork 1o the mohile
device vig the target network, In soms INSances, one vy 1o support I ey logasion
wpdare is 10 use Mobile IR defingd by the internst Engineering Task Force {IETF.
» Fourth, handodt wkes plans at the applinetion-lagen, The moblle davics
performs nrorssany steps at the application layver to ensurs that #s application traffic
will i conrectly to the applications on the mobile devics via the targe network, Fiw
example, when the mobile device uses the Session Witiatinn Proteced (3P defined by
the ETF to manage it application-laver sigualing, an applisation layer handof¥ can be

achieved by the mobile device updating its curent ocation with ity home SIF server,
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The mabils device may alse need o carry out application-laver guthentication with
the target netwark ¥ required by the targst network, This is the case, for sxampls,
when the mobile devica is using the 1P Muliimedia Subsystan {451 in a visited 3GRP
{3 Generation Parntnership Project) wirnless network, whare the 45 & g SiP-baseg
systernt supporting application~fayer signaling and mansgement for multimedia

applications wer 3GPP networks.

fParg 321 Network DistoverV refers tothe identification of an appropriate polnt of
network attachimeny that mests the application requiraménts and the characteristics of the
mobile dovicg, In g dmely, socurate angd efficiont ruumer. B Important for the mobile
device o ebiain this information before # becomes necassary 1o carry out a handoff or
onnectivity transfer operstion. Network Discovery thug fnvolves afstalning network
information when 2 mobile devige has P oonnoctivity, Network information is anw
information that is used by a mobile device for identifving networks, and seamiassly
wransitioning from one network connertion to another. The nstwind connections may b
homngeneous (.4, access points balonging fo the same network)d or heterogeneous ..,
accass points belonging o different networks). With the profiferation of wirsless network
servive providers, spamless handover soross heterogeneous networks is hecoming a8
nportant as handower between homogensous natworks. However, heterogensous
handover requibres the following key capabiiiges:

. Real-Time Information Avallability: To discover the most regent and accurste

information of various network elements of svallable networks as $hat information

hecorries availabls,
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; Ladnk Network Discovery: To dlstover the existencs of avatlable nepwtrks and
information regarding the networks (o which the mobile device may conneci v a
handover operation.
S Quick Selection of Candidats Networks: To quicldy seladt one nevwaork that the
mobile device will prefor to wss, when rudltiple nebworks are available at the same
thmne.
. Froative Handover Adtionst To perform requived handover adions before the
snbite device is actually handed over to & target netwirk to raduce delay and
possible sesslon discontinuity, For axample, the mobile devics may pra-gogairg a
tocal IP address angd perform precauthentication with 3 targel aetwork while sull
connantad to 8 Grst network, so that when the time comes for the handover, the
mrget nabwork.
Para 23] Nebwork Disgovery and acquisition of g local 1P address can he porformed either
b divent interaction of the mobile device with the candidate network{(sy, or through sending
of gueries 10 3 Medis Independent information Server (MIS), the location of which the
mobile devive & assumed 1o be sware. MUS s 2 server that provides users with usefd
information For making effective hatidover detisions. The MUS query is the latest approachy
it seamiess wirsless network handoff, baing still in-the research phass and extensively
discussedd armang paers in the industey, such as the 1EEE 80231 Working Group. In fts
present state of development, the MES puery 15 Conmemplated to be wiggersd by vaniatigns
i radio signal stesrgth, Thus, any perceived wealoness in the radio signal guality will cause
3 guery to be sent o the MIS asking for the Has of avallable neighborhoond netwrks and

thelr associnted paramaters.
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[Para 241 Howsver, the present inventors believe that the variation of radio signal
strength could be reflective of an eatudl network deterioration necessitating the switching of
a mobis dovice from one network o another, or it could be a false alarm becguss of
indgrent chiaracteristics of network radio signals tha result in Gansient variations,
Consagquantly, where the parcebvad network deterirtion because of signal strength
varfation 18 falge, the mobils devics will unnecessarily send MES gueries and will repertediy
receive the same suparflucus information. Further, g mobile devics is likely to repeatedly
traverse the same guographical area {e.g., an office employes will maostly travel from home
to office and hack). Conssguently, repearedly sending MIS guerdes to get information
partaining to the same geographical coordinates will gensrate an unnecessary signaling
burden, There thus exists 2 need It tha art for hoprovament in the interantiity Batween

mobile devices ard MES apparstus.

SUMMARY OF THE FREFEREED FMBODMENTS

Farg 351 The preferred embodiments of the prassat nvention fulfBl the sudsting need as
expizined above, by providing systems and mathods for effidlently acquiring netwark
discovary information by a mobile devins, According 1o various aspects of the invention
disclosed hersinhelnw

fPary 2681 & mohile devics, wherngver it receives information from 2 remots 8% saves the
information Yor futire use. Conseguently, the mobile device builds Its swn local database
of existing retworks with their associated charactedistics, sppropristely magped with GPS
(Globisl Positioning Systerm ¥ toordinates or other appeapriate forn of geographival focation
idantiiving information.

Para 271 Az a consequence of the above, a mohils device becomes “smart” over time

thrpugh the learping process {8.g., i butlds s own ooad database over the time). Thug, |
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Frst attornpts Lo utiize &5 own developed Jatabaseand, only ¥ such database trformtion
falls short, makes 3 arade grery (o 8 MES o get required iInformation for session
continalty and performing handovers,
{Para 28] The mobile device reay store the Information received from the MES &1 Bs cus
foeal database together with g tims-stamyp. Sach e the mobile device neads to get
wpdatad or oow infrmatian, € sends & request to the MER slong with the dme-stamp
sppended to the rsgusst, The thme-stamp enables the mobile device o fetch information
from the M pnly 8
i the desiead Informnation is not pvailable st &l i the mobille deviee’s o
database;
{8 the svaiable mformation Is considerad to be old encugh that an update should
b pitalned; or
{80 2 MNetwork Stability Index (NS, which Is sstablished theough the feaming
process, i ow, NS i detervined bassd on the Frequenty of changes/evolitions
experierced by the mohife devicg in 3 given peviod of thme, I ather words, the
raabile device Iooks at s database i determing how many gmes updates were
oigained R 3 glven nebwark, I the mobile device finds that a databasg entry has
hiren updated/mndified more than & certaln numbey OF Umes iy 5 given parind of
thrse, the given aeleork X considered snstahle for the given time peelod and the NS
raay be decramented or reducedd. On the other hand, F the moldle device finds that an
entry has aot haen upidated modified at all over  given pericd of tm the given
network may he corsidered & be stable over such period, Based on this ohearvation,
the 88 ran be morgasad or inoremented by some disorete value.
Parg 39 The tmeestamp also Taglitates the fetching of anly delty informadion from the

MUS Gua., the ditfevence hetweesn the information stored in the mobile device’s database and
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the information bald by the BEB) Thus, the thne-stamp based guery causes the MilS 1o
sand only the updates, If any wxist, after the time specified in the time-stamp appended (o
the MIS girery. The MIS will accondingly respond with only the spdates instead of flooding
the maobile device with information that the mobife device mipht sheady have

Para 331 The proforred embodiments of the invention thus maks the mabile device MIS
guary and rasponss communicaton optimum angd sfficlent. This will ot only reducs
superfiveus walfic on the nabwork but alse will eliminate unnecessary burdens on the MiS,
thus making the interaction betwsae tha MUS and the mobile device faster and mor
effactive,

fPara 311 The above and/or other aspects, features and/for advantages of various
ambodiments will be hurther appreciated in view of the following desoription in conjunction
with the accompanying figurss, Varfous smbodinmenis can inglude and for sxdude differemt
aspects; Teatures and/or ddvantages whers applicable. by addition, various embodiments
£an combing one or more aspect o festure of other embuodiments where applicable, The
gescriptions of aspects, features and/or advantagss of pardoudar smbodimenys should not

be construed sy Hmiting other embodiments or the clalms.

BRIEF DESCRIPTION OF THE DRAWINGS

E?aﬁ.{& 321 The preferred ambodiments of the present invention gee shown by & way of
axample, and noy Himitation, in the accompanying Sgures, in which

Pars 331 FIG. 1 s & flow disgram lustrating ao implementadion of 3 MBI query in
conjunation with a handover peocass by a mobile device Cliens according o one preferred
embodirasi of the invention:

Para 341 FIC. 341 a fow diagram Slustrating an implemantation 'of 3 B8 Quary [n

conhawtion with updating dutabase information by 2 mobile devige Client when traversing a
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particular geographie region, according to another prefarred embodiment of the Invention,
and
Para 351 FIG. ¥ ts a Row diagram Wustrating an implementation of a handover process

by mokile device Cent according to another preferred smbndiment of the fovention,

whes updated databass information s automatically performed as in Fig. A

fPara 38 b nonjunchian with desoribing prefarred ambadirments of the vention, a brief
distussion of current MIS fancionality will first be provided, MUS mabtains updated
information aboul networks, lower lavers and avallable information aboa highsr fayer
serviges. The information contained by the MES can be classified gonerally lrao three
HrOUDS!
o Geneval Network Information (GNB includes s general overeiow of _the network
such ay Nutwark 10 Location of different PoAs (Point of Accrss) n the Newwork, the 1P
Yerston(s) supportad by the Network, Network Qparator (servige providen), ste.
2. Link Laver information (41 includes Information refated 1 nolghbor mapg and
Hede layer parameters {Channel, frequency, BHY (physical) types), data rates, naighbor
rfyrmation, security, QoS, etc, |
3. Higher Layer Information (HL é_.ﬁgia;tize's 'i_;*;ighsar fayer se‘m?i;g:es or applications
that are suppovied by the network, For exampls, Internet connetiivily, Multimedia
Message Service (MMS), Mobile 1P (MIF), Virtual Private Network (WRRY, VolP, s-mail,
Psec, Streambyy Modia, Pridag of Access (8.4, fer versus free access), Use of NAT,
Roaring Pariners, oo would comstitute UL
fPara37]  The above information has an associated time-stamp. MIIS provides the above

information i a mobie devics when the mobile device sends a query s that i can make a
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propes tandover dedsion when roaming aoross sithey homogeneous o hRierogensaus
sisbworks. While 3l of the above informagon service eloments we necassary and witl be
availabie vin an 802.27 information servive Framewrl LLD will be ronstly available divently
through media specilic technologies. I cases where medly spedific amendmeants arg not
svailaiie oy not pogsibde, link laver information can be erabled vig higher layer inforosation.
The following table provides a lisy of nformation Elements 4Es) that can be rotrieved from

the %

information Bloamamt Luarapley

BOR3, B020%z b gl BODAS, BURAS GOSN GPRS, AGE,

Ligh of sealiable nobuceks and slondards

i Fed Pad 1) based o onatios,

fetwark dengfar SEE AL TTUST E 218 MOGING

N of QuerstoeiNebwe® Provider Vodaking, Dy, off, Gouid b aguiraianl o NeburX D,
I¥ Vernion augpivind el andiy B

- Rowring Pastases i form of MAdE or MOSSMNC

st e savviooinalprk whane Fiat rte, honady, day or weekly rafe

Neigibnr sativorks Informntion Tasinelgy seacie onmation

Lok fayey securlly supporied WEF s 80211, BORTTL PRM i S8 LBAR 3G,
Luaifly & Bendse BER R, Dute Rate Khps, Latenny

Aecess Rede infration famece Foufer Adoase, B® vensing, Mobily Pronedd Sunport

Loty nohewis spudlic senvide oo
Lol nohwatis  goRglic e BAR, RV, S,

‘& ; is 3 e Tl
o resance. ntenbireniaging, Pushdo-Talk el

B2 ne*t ok apacific senions sipparidd | Losalion, VRN NAT, B scelong and sarviced, a0,

TABLE 4
[Para 381  Anaother capability of the MIE is keeping 3 Madia independent Neighbor Graph
(MG MING containg & set of diffarent types of neighbors velative to 3 glven Pod, This set
san Be Sept by the 8IS funcrional entity and car help s mobde device to identify guickly the
potential candidate Pods for hamndovee, & BHNG may be manually configured, s.g. manually

Hgting the neighbors for o glven AP, or vi 2 Post shat can fearn about s neighbars of other
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media tvpss dynamically tdeough the Cowrse of report/ respunss massags sxchangss,
Simtlarly, an updated record of Information Slements can be malntalned by having reponting
agents that whan traversing centain networks send the sssentlal information shout those
setworks 1o $ie MUS, Enhancements in such MES capabilities are part of the presant
invention and are desoribad below,

[Fara 381 BIS s also capablé of belng accessedd from any single network, Thus, For
sxample wsing an 882,11 aocess network it maly be possible 10 get information not anly
about alf othey 8032 networks in g particular reglon but also that of 3CPP and 3GPP2
natworks as wall, Similasly using a 3GPP2 radio trarsmission, {omay be possible o gay
allows a mobils devics to use B8 currentdy sotive access network and scan for other avallsbls
agcess networks in a particidar geographical reglon, Thus 3 multt-interfacs mobille device
doex not have 10 power up each of g individual radins 1o getinformaticn pertaining W sach
network corresponding to such radios.

{Para 407 in accovdante with the preferred embodiments of the invention, it is proposed
together with 2 thme-stamp. & s alse proposed that the MIS be capable of rejetting
raceived information i that information 5 & duplicate of proviowly stored information.
These capabilities are not présent in the MUS that is presently undsr research.

Para 411 A mobile device i accordance with the gresent-avention would be provided
with multiple radio nebwork intorfaces, such as FEF WLAN interfaces {s.g., 802,11, 80218,
and 802,21 marfaces) and 3G/ IGPP2 coliular network Dnerfaces (o.g., WODMA, GPRS,
L8N, comaZO00L. When 2 mobile device rmoves about In.a particular reglon, it may need to

execuse ¥ hasdover betwaen WLANS, or botween 2 WLAN snid g callular nelwork, Whee the
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mobils device §s coversd In the region by multipls WLANS simultansously, it neads to selact

one WLAN o uss I decides to use 3 WLAN,

in accordance with one embodiment of the invention, the mabile device will:
1. Recelvs network information by detacting and receiving vadio signals In s
cuvrent geoygraphisg! neighborhend. The mobils device may be sither in Idls mode or
in comnnectesd mede. In connected mode, € discovers additional information {for
instance *‘ii%eréa}fer fnformatiand, 35 compared 1o klle mode whare B pDarceives PHY
Jayer information only for Instanca Service Set identiPars GSIDO),
2, Receive desired information abuut vhis networks by communication with MIS,
The mobiie device aither may wish 10 gat the infermation abowt the networks in i
rrent neighborhond or in the upcoming neighborhood that the mobiia device i3
heading towards, Commumication with M shio may be commanced in the tdie mode
(e when the mobile device s not actually involvpd in any active session) or crrind
out i the background when the antive session is ongning. The idie mode
comuication option oan be activated when the sobile devige s connected o an
exhaustible powsr supply {var battery, hatisny-powered AU supply, &ivg for hattery
poawer saving;
3 Rermin vhe Wformation that i recehvs fromy the above noted methods even after
At dhisconrmots, Teaves the nelghborboad, orends the session with MHS. The mabile
gdevice will save the Information In its foca] memory dully mappsd with ocation
goordinates and manped with a tme-stamss. This enables 8 o sstabliish s own logad
dutabase of networks, Locaton coordinares ¢an be obtained from a bullt-in GPS
devive or other davice having access to GFS or simitar lncational coordinates, The tme

signad for the Ume-giamp can be received from a bulit-n clogk, a GPS clock or any

nther radio clogk, Either GFS or 8 radio shochk s racommendded on scouraey and
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sypohronism grounds. The formation recelved from MUS can be saved agis and
uplated oy when the sinbile device agsin connetis 1o the arget metwork, ¥t
happens o come back 1o the same neighborhond i the future:
4. Reuse the information saved in 183 own locgd database i i comes back 1o the
aame neighborhood in the futurs. This saves the mobile device fromn having 1o e
sense the PHY laver or re-guery the ML
5. Foich only the delta mfonmation from BES based on the time-starp. The gdme-
stamp based query will ask MES to send only the updates, If present, after the dme
spacified in the tme-stump attached to the guery, The MIS will srourdingly respond
i already has, (The Yme~stamp 33 part of the message format. {t essentially makes
the query appear Rke "Sand 'methe requésted information if you have updated
information after time 0oyy; ¥ veu do not have any updates avallabis after tme
R¥yy, then do not send),

fPara 431 Thus, the greferred embadiments of the nvention provide the following

funcrional components:
8} Storing & regsnt hésme}ﬁ of moveneats of a2 mobile device In its owr lncal
databrase.
W Staring the identificaticns of WLANs and their 1B, which the moliile device
alther aetually convecied 1o or raversed In the mgveamannt panie.
) Communicating with MUS o discover the Networks and thelr ®5, and storing
‘the receiverd information. The mobile device will receive the Tull Informarion about the
networks ondy if it does not currenmtly axist in (e mobiie device’s databass.

Alternataly, the mobhile device will receive sither confirmation that its existing
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information (s up to date, ov delta updates i the information is old, The MUS guerias

appended with ime-stamps foiitate achipvament of these objetives.

di  Storing the information received i steps &, b and € mapped together with GPS

cocrdinaas gnd tme-stamps.

&} Selecting the most syltabla candidate nebwork bassd on the ooation
coovdinates and wsar goitenia and offering the vser e selecied candidate while the
sesston is angolng,
£ performing pre-authentioation with te selected novwork and making the target
network ready for the possible handaver,

@ Recording alog of performance of the neiworks used,

[Para 431 These sreps will populate the mobile device’s pwn databage and prinritize the

rasdidate networks according 1o dhe usec's preferved oriteria. The stored advance

knowisdgs will reduce the network derection dme; help proactively degide ths next
attachman point 10 be used, and perform a proactive Vorgngd o Horfronig! handowsr, The
pro-active handover sctions indude acguiring a local 1P addrass from, of parforming proa-
authentication with, the target network, Thess enable the user to aliain ssamiess roaming
aerass several radio netwarks.,

{Parg 447 Referring now to Fig. 1, an exaraple of maobile deyice funcionality in

accordance with the prindiples of the invention I desoribad, First, the varfation in the

rangived .s_ig-;jazx__i' strangrh tiggers the mobile devics 1 get GPS parameters (Step 10) and
chack the focal memoryio chack for the existence of networks in proximity to the qurrent
geographic location(a 100 meter range is shown ia the Bgure for the sake of example)

{Step 111 i the mobile device does not find the avallability of networks in the gl

database, it sends @ quoery to MES for full information Step 12% The information regaivad In
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response from MIS (Step 206) Is used for handover (Steps 13, 14 Besides using the
acquired information for handover, it is also saved inthe local database Step 15},

{Para 45] O the ovher hand, if the mobile finds the availabifity of natworks in the
database, & seletts one sccording to the user preference (Seey T8). User preferences may be
based an Security, oy Cost, or Performance, or Capabilty of Interfacing with Calluder
Wetworks. User preference may vary from ussr 1o user or fromtime to time even foy the
samne user. & process coupled with user interfacs (not shown i the floure) canbe used 1o
rgalize this feature.

[Para 46]  After selecting a potential candidate netwdrk using the tocal database, the
algurithen chegks the update history to detenming how old the nformation In the databmse s
(Rep Y7 ¥ the retrieved information has been updated within the say slapsed: thve At and
is deermed usable, then the algorithm advances to start hamsdover actions, (Swep 14, On the
othar hand, ¥ the gpdate bistory indicates that a slgnificant amount of time has slapsed
since the fast update, ths algorithm chscks the Network Stability Indax {MNSH Step 183 which
is svaluated based on how freguently the notwerk parameters varied over a given periad of
e, A gh NSHndigates an excellant stability record and raveals that guery 1o MES 1o gat
update at this time Is not necessary. Accordingly, it this case the aigorithm advances to
start handover actons Geep ), The 8% gan also bs prade g funtlon of dme 5o that i
aradually decredses wigh the passags of thme ensuring thay after asufficiently fong cour'se
of teme, updatad Information must be obtained from MUK,

{Fara 47} ¥ 1he Ume elapsad sinve the last ypdate is graater than the set 44, and the NSt
i5 ﬁéiﬁw a mf‘ga%ﬁ--;}'mw: threshold, the algorithre Injtiates communication with MHS toget
the updates (Sten 191 ¥ the response of MES guery Step 208 or Step 200} is negative {Le,

no networks are available, thenan alert can be sent to the user saying Yor sxampls that

Samsung Ex. 1004, page 132 of 974



Wi W00 FOVUNIOGRIG

“gission ray be dropped inaexy 100 meters” (Btep 21 The same-can also e stored for
futirs use (Sep 223

Farg 48] Congurrently with the chadldeg of the NS 8t step 1§, the number of times that
the information has been updated (L., the number of dejtas) within the predetermined tims
period Is chocked at Step 23, B i is fourd that no variation oocurred in neiwork pavamsters
vt the extrenided peried of tme, s assumed that the nepwvork is relatively stable and the
R inpreased Step 24h I B s found thay varigtions did oocun the NS s degreased (Step
281 After sach orease or decrease of the NS, proessing returms to Sten 18 1o re-vheck
the NSvatur to determine accaptability,

Para 48] Flgures 2A and 28 show alimrnate implementations of the same congapt as Fig.
1. The plgorthm shown in Figure 24 tracks Stegs 10-13,16~-18 and 23-25 of Bg. 1, and s
sused solely v bulld the local datahase whemser the mobile device s ON. As such the
axgdanation of thase steps will not be repeated. The process an run sither in the
background or paralial to a mals seasion. The dlgorithm shown i Figure 28 1s psed in
conjuntiion with the continuous database bullding algorithm of Fig. 24 and 1racks Steps 10,
T 18and T4of Fig, 1, and is used onby (0 select a network for handover. As such, the
explanation of these steps will not be repiated, As shown, a prelimiingey query can be sent
to the MHS for general infovmation only relatdng o cost, features, st of avaiiable networks,
Tollowad by sefection of the available networks that meey with user-specified preforances,

A subseguent guery is then sant 1o reguest Kl network information for the network(s) that
et the user's specified ariteria,

fPade 501 Thus, usiag ti‘?-é--_aigwithm&-..{ii“"-:%?'igga 2M.and 28, the mobile device will abaays
chetk Hs database as & averses a pavticular geographic reglon 10 determing whathey
aptwork infovmation is stored for such region; send A MES guery'to build #s datgbase s‘f pile

information {5 stored; send an update MES query IF stored Information is old and needs 1
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be updated; and will look for a candidate network In its local databiase when 3 handovar is
necessary, selsnt & candidate notwork from the tocsl database, and perform the handover
POLRSS,

Para 51] Wil ¢he present invention may be embodiad In many different forn, a
number of Hustrative embodiments are desoribeg hergin with the understanding thatthe
prasent disclosure B 1o be considered a5 providing exanples of the principles of the
imvention and that such examplas are not intendad o Hmit the invention to preferrad

grabrotiments described horeln andfor flustrated hersin,

Broad Seope of the lnvention

{Parg 521 Whils Hlustrative smbodiments of the tnvention have been describad hereln, the
prasent invention IS not Hmited to the various preferred embodiments desribed herein, but
includes any and all embodiments ms@f.ifng sguivalent dementy, modificadons, omissinns;
combinations (o, of aspenis acrosy vardous embodiments), adaptations and/or altergttons
as would b gppreciated by those in the art based onthe present disclosure. The
Hvitations In the ¢laims are 1o be interpreied broadly Hased on the languags siployedin
the clalms and not fimited to axamples described in the prasent specification or during the
prosgcitian of the application, which examples e to Be constreed as nan~-exclusive, For
suample, In the peesent disclosure, the e "preferably” Is non-axclusive amd means
“preferably, but not imited (8.7 {n this disclosurs and during the prosecution of this
application, means~plus-function or step-plus~fencton lmimtions will only be emploved
whera for a specic dalm Hmiaton all of the following conditions are present in that
Hevitation: a) "means far® of "step for 1§ exprassly recited; by 8 corresponding function ts
axpreasdy veciiad; and ¢ sbructrg, material or acts that support that strugturs are not

recited. inthis disclosure and during the prosecitips of this applicatinn, the terminclogy
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"present wention” of imention” may be used a5 ¥ refergnce oo ong oF more asuest within
the present discloswre. The'language present nvastion or inventon should not be
improperly interpreted a3 an lhentification of oriticality, should not b Improperdy
interpreted as applying across Al asprets of embodiments .00t should be undarstond
that the present invention has a number of aspects and embadiments), and shouwdd not be
improperty inferpréted as limiting the scope of the applivation.or clabms. hiy this discinsurg
and during the nvosecution of this application, the terminology “embodiment’ can be used
o describe any aspegy, featine, process or step, any cembination thereaf, and/or any
partion thereof, 8, in same exmrmplas, various smbodiments iy nclude overlapping

features. in this disdlosure, e following abbreviated tevminofogy may be amployed: “ag.

which means "for axampls,”
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What 1s claimed is:

fCiaim 1} 1. & mathod of performing 8 bandoff operation Tor 8 wireless
mobile device, comprising the steps off

providiig a local database i said mmfhi.;:e device that stores wireless natwork
information;

companng a vecelved sigral strength of said mobile device witha threshoeld
value, and if said received Slgddl strength is detertiined to by weak as vompared with said
threshold value,

chigcking salsd tocal darabass for weailable wireless netwarks Inf @ current
gengraphic region In which said mobile devige is looated and initiating handoW actdons W 3
rarget network i an avallable network axists as stoved by sajd database

i o available setwork information for sald region exists in sald database,
seniﬁig‘;g A GUBIY IO 8 MHS for available network information, and initating handof actions 1o

a target network i an avatlable netwark exists as indicated In a response from said &8,
Poialbm 2 2. The methnd of clatm 7, further romprising the step of obtaining
geographical coordinaies to determine a prassdt geograshic ragion jocation of said mobile

deyie.

{Ciaim 3] A, The method of dalm 1, further comprising the step of storing

network information received in respomse 1o a guery (o sald M In said loval database,

[Cialm 41 &, The mathod of clalm 1, Turther comprising the steps of storing

natwork tnformation recelved in response o a guery (o said MIS i said local darabase; and
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associating a time-stamp with information storsd in sald focal database, whare sald tivae-

stamp Indicates the Ume that sald information has besn updated.

[Claim 51 %5 The methord of cdaim 4, further comprising the steps of
determining whether notwork information stored In said bocs! database In in nosd of heing
apdnizd by comparing & carrant time with said time-stamp, sending a MIS undate query
including sald tme-stamg © sald MER I stored neowork information needs updating, and
updating said vetwark informarion with woddtad information received inan updats

rasponse from sakd MUS,

ICiadm 8] 8. The method of clalm 3, whershy the updated information provided
by sald MIS Includes oy information that is different From the netwark information alveady

stoved fn said local database.

fClaim 7 7. The mothoed of clalm 5, further comprising the step of graating &
Natwork Stabilivy Index (N38, which is indicative of the frequency with which network
information updates are provided for 3 certaln network over a predetanmined period of

time, and storing seid N8t in sabd foead database.

Ciaim B} & The method of claim 7, further comprising the step of tonsulting
said NS when it i3 determingd that stored network information is determined o need
updating, and provesding to send an updave MES guery if the value of sald N¥ s below a

pridetermined threshold indicative of sufficiant network stability.
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[Claim 8] Q. The mathod of clalm 7, further compeising the step.of consulting
satel NS!when 18 5 determinsd thay siéved network information is determined to need
updating, and refraining feom sending an update B query IV the value of sald N8His at ar

shove 3 pradeterminedg thres_?zs;ii{:i ingdicative of sufficient network stabiitty.

fCiaim 10 18 The method of caim 8, further comprising the stepof degreasing
sabd NS value when aetwork update information 1§ fecehed within said predetermingd time

paried,

ICiaim 11 11 The method of dalm &, further comprising the step of inoreasing
satd N8 value when no network update Informmtion s recsived within sald predetarmined

i period,

latm 137 Y2 The method of claim ¥, whergin the step of ohialning gecgraphical

sonrdinates comprises the step of recebding OFS signads.

[Claim 13 13, & mathod of maintaining & nabwark information database ina
wirgless P mobiie devige, comprising the steps of

providing a local database in said mobite device that stores wireless network
infornation;

vhecking sald local database for avaliable wireless netweorks in a current
geographic region in which said mobile device Is located;

it an avallable netwiork ewists as stored in said database, determining whether
stoved nebwork Information of said avaliable nevwork neads 1o bie Updated, seading 3 MIS

updam guery Lo s MES I said stored nevwork information nesds upsiating, and updating

Samsung Ex. 1004, page 138 of 974



SV 2RI FOTNMNGAAI2834

sabd nebwork information with updated Information recelved In an update resporae from
sald Mis,

¥ sto avallable network information for sald region exists in sald database,
gending & gquery 1o said MUS fior avallable network nformation, and storing network

infarmation received in s fésponse fram said MES In sald databass.

iCialm 141 14, The method of lakn 13, hgther compriging the step of obiaining

guographic coordinates to dateiming said aovant geographin region.

eiaim 18] 1S The methad of claim 13, wherein the step of determining whether
stored negwork Information neads to be updated comprises the step of comparing a stored

time-stamp assuciated with sald stored network information with 3 currant Ume,

[Ciaim 18] 15 The method of claim 18, wherein sald Sme-stam 5 appended o

sald MUS update guery.

{Claim 171 19, Tha method of dabn 15, wherain the step of determining whathey
syored aetwork information needs o be updatad comprises the fuither step-of consulting a
Network Stabily Index (NS when resull of sald comparison indicates a need for netwark
information update, and sending & MIS ypdate query- ondy i avaloe of said NS s below a

predetermined network stability threshold Tevel,
[Clatey 18] 18, The rriethod of claim 13, whereln the step of sending a query to

said MR for avallabie natworl information comprises the stepg of

sending a2 preliminary query for ganeral nebwork information;
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comparing received genersl network information with user-spectfied
preferances; and
senditg 1 sacond guery o recelve full network information for at leass ong

network that meets sald user-speciied preforancgs.

Ciaim 18] 18 A method of parforming & handeff operstion for 3 wireless §
maobile device, comprising the steps oft

providing a Incal database in said mobile device that stores wireless network
information;

comparing a re‘ca‘émd signal strength of s8id mobile devies with s thresheld
valug, wnd IF said received signal strength is determinad W be weak as compared with saig
threshuold value, and

rhecking said focal database for avyifable wirsless retworks in g curram
geographic region in which said mobile device is lncaied and initiating handoff actions to 8

target network an wailable network exists as stored in sajd databass.

[Claim 20] 230, The method of claim 19, whemin information in sald local database

ix obtained and updated 1 accordance with the method as set forth in cadm 13,
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completa, including gathering, preparing, and submitting the complsted application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the ameunt of time you require to complete this ferm andfor suggestions for reducing this burden, should be sent to the Chief Information Officer,
L).8. Patent and Trademark Office, U.5. Department of Commerce, P.D. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES QR COMPLETED
FCRMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450D.

If you need assistance in completing the form, call 1-800-FT0-915% and select option 2.
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PTOYSB25 (08-11)

Approved for use through 07/31/2012. OME 0551-0031

L5, Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE

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

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING | Docket Number (Optional)
REJECTICN OVER A PENDING “REFERENCE” APPLICATION 110-008U8

In re Application of: Theodore S. Rappaport

Application No.: 12/815,185
Filed: June 14, 2010

For- CLEARINGHOUSE SYSTEM AND METHODS FOR DETERMINING AVAILABILITY OF CARRIER-BASED SERVICES AND
ENHANCING THE QUALITY, OPERATION AND ACCESSIBILITY OF CARRIER-BASED NETWORKS
The owner*, Theodore S. Rappaport . 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 of any patent granted on pending reference Application Number 12/815,076 ,filed
June 14, 2010 , as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed]
prior to the grant of any patent on the pending reference application. 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 any patent granted on the reference application are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application that would extend
to the expiration date of the full statutory term of any patent granted on said reference application, “as the term of any patent granted on said
reference application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference application,”
in the event that, any such patent: granted on the pending reference application: expires for failure to pay a maintenance fee, is held
unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR
1.321, 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 shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate.

1. |:| For submissions on behalf of a businessiorganization {e.g., corporation, partnership, university, government agency,
efc.), the undersigned is empowered to act on behalf of the businessforganization.

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

2. |Z| The undersigned is an attornay or agent of record. Reg. No. 42,232

Milliam E. Winters/ July 17, 2012
Signature Date

William E. Winters
Typed or printed hame

{408) 453-2144
Telephone Number

Terminal disclaimer fee under 37 GFR 1.20(d) is included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR 3.73{b} is required if terminal disclaimer is signed by the assignee {owner).
Form PTO/SB/96 may be used for making this statement. See MPEP § 324,

This collection of information is required by 37 CFR 1.321. 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 andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U5, Patent and
Trademark Office, U.5. Department of Commerce, P.O. Box 1450, Alexandtia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. 8END TO: Cammissioner far Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTOYSB25 (08-11)

Approved for use through 07/31/2012. OME 0551-0031

L5, Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE

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

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING | Docket Number (Optional)
REJECTICN OVER A PENDING “REFERENCE” APPLICATION 110-008U8

In re Application of: Theodore S. Rappaport

Application No.: 12/815,185
Filed: June 14, 2010

For- CLEARINGHOUSE SYSTEM AND METHODS FOR DETERMINING AVAILABILITY OF CARRIER-BASED SERVICES AND
ENHANCING THE QUALITY, OPERATION AND ACCESSIBILITY OF CARRIER-BASED NETWORKS
The owner*, Theodore S. Rappaport . 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 of any patent granted on pending reference Application Number 12/814,974 ,filed
June 14, 2010 , as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed]
prior to the grant of any patent on the pending reference application. 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 any patent granted on the reference application are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application that would extend
to the expiration date of the full statutory term of any patent granted on said reference application, “as the term of any patent granted on said
reference application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference application,”
in the event that, any such patent: granted on the pending reference application: expires for failure to pay a maintenance fee, is held
unenforceable, is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR
1.321, 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 shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate.

1. |:| For submissions on behalf of a businessiorganization {e.g., corporation, partnership, university, government agency,
efc.), the undersigned is empowered to act on behalf of the businessforganization.

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

2. |Z| The undersigned is an attornay or agent of record. Reg. No. 42,232

Milliam E. Winters/ July 17, 2012
Signature Date

William E. Winters
Typed or printed hame

{408) 453-2144
Telephone Number

Terminal disclaimer fee under 37 GFR 1.20(d) is included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR 3.73{b} is required if terminal disclaimer is signed by the assignee {owner).
Form PTO/SB/96 may be used for making this statement. See MPEP § 324,

This collection of information is required by 37 CFR 1.321. 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 andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U5, Patent and
Trademark Office, U.5. Department of Commerce, P.O. Box 1450, Alexandtia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. 8END TO: Cammissioner far Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTOYSB26 (08-11)

Approved for use through 07/31/2012. OME 0551-0031

L5, Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE

Under the Papenvork Reduction Act of 1995, no persons are required to respond to a collection of information unlass it displays a valid OMB control number.

TERMINAL DISCLAIMER TC OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 110-000US

In re Application of: Theodore S. Rappaport
Application No.: 12/815,165

Filed: June 14, 2010

For: CLEARINGHOUSE SYSTEM AND METHODS FOR DETERMINING AVAILABILITY OF CARRIER-BASED SERVICES AND
ENHANCING THE QUALITY, OPERATION AND ACCESSIBILITY OF CARRIER-BASED NETWORKS

The owner*, Thecdore S. Rappaport . 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 of prior patent No. 8,224,794 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 agreement runs with any patent granted on the instant application
and is binding upon the grantee, its successors or a5signs.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by any
terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction,;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321,

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. |:| 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/organization.

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

2. The undersigned is an attorney or agent of record. Reg. No. 42,232

MWilliam E. Winters/ July 17, 2012
Signature Date

MWilliam E. Winters!
Typed or printed name

{408) 453-2144
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d} included.

WARNING: Infermation on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR 3.73({b) is required if terminal disclaimer is signed by the assignee {owner).
Form PTQYSB/96 may be used for making this certification. See MPEP § 324

This collection of infermation is required by 37 CFR 1.321. The information is required to oltain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 US.C 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complate,
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 bu rden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.5. Department of Commerce, P.O. Box 1450, Alexandria, WA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Cammissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Approved for use through 7/31/2008. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, ne persons are required to respond to a collection of information unless it disprays a valid OMB control number.
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ATION FEE DETERMINATION RECORD
Substitute for Form PTQ-875

Application or Docket Number

12/815,165

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

If the *Hlghest Number Previously Paid For® IN THIS SPACE is less than 3, enter *3".
The "Highest Number Previously Paid For* (Total or Independent) is the highest number found in the appropriate box in column 1.

APPLICATION AS FILED — PART | OTHER THAN
{Column 1) {Column 2} SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE (%) RATE ($} FEE (%)
BASIC FEE
} NA N/A
(37 CFR 1.16(a}, (b}, or (c)) NiA NiA 82
SEARGH FEE
NIA N/A
(37 CFR 1.16{K}, {1}, or (m)) NiA NiA 270
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< | Application Size Fee (37 CFR 1.16(s)}
FIRST PRESENTATICN OF MULTIPLE DEPENDENT CLAIM {37 CFR 1.16() NiA OR N/A
TOTAL OR TOTAL
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ADD'T FEE OR  ApDTFEE

This collection of information is required by 37 CFR 1.18. The informatian is required to cbtain or retain a benefit by the public which is to file {and by the
USPTO to process) an application. Confidentiality is goverred 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 farm to the USPTO. Time will vary depending upen the individual case. Any comments
on the amount of ime 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 Frademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TQ THIS

ADDRESS.

SEND TO: Commissloner for Patents, P.Q, Box 1450, Alexandria, VA 22313-1450.

I you need assistance in completing the form, calf 1-800-PT0-5199 and select oplion 2.
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