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the world to develop technology, manufacture products, and grow your business, visit SelectUSA.~ov. 
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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 2 hours to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
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TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

12/815,165 

30743 

FILING or 
37l(c)DATE 

06/14/2010 

GRPART 

UNIT 

2157 
FIL FEE REC'D 

2664 

WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA 20190 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

08610004C3 82 7 

CONFIRMATION NO. 1819 

CORRECTED FILING RECEIPT 

11111111111111111 lllll ll]~!l]!~l!~l!~H!l)!~! llll 11111111111111111111111 

Date Mailed: 03/31/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Theodore S. Rappaport, Riner, VA; 

Applicant( s) 
Theodore S. Rappaport, 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.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

If Required, Foreign Filing License Granted: 06/21/201 0 

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 ** 
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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 AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

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

Complete and send this form, together w1u1 applicable fce(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

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

INSTRUCTIONS: This fonn should be used for transmitting the ISSUE FEE and PUBLJCA TION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
ind)calcd unless cory-cctc~ below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
ma111tcnance fee not11ica11ans. 

CURRENT CORRESPONDENCE ADDRESS (Nute: U,o Block I for ony change ufoddrc,o) 

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

30743 7590 01/08/2014 
Certilicale of !\failing or Transmission 

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

I hereby certify that this Fcc(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an cnvclor.c 
addressed to the Mui! Stop ISSUE FEE address above, or being fornmilc 
transmitted to the USPTO (571) 273-2885, on the <lute indicated below. 

SUITE 340 
RESTON, VA 20190 (Dr.:ru~C1or'::; lli.JlllC) 

{Signature) 

(D010) 

Al'l'LICATlON NO. FlLlNG DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO, CONf'JRMATION NO 

12/815,165 06/14/2010 Theodore S. Rappaport 08610004C3 1819 

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

Al'l'LN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprnvis ional SMALL $480 

EXAMlNER ART UNIT 

CHANNA V AJJALA, SRIRAMA T 2157 

I. Change of correspondence address or indication of"Fec Address" (37 
CFR 1.363). 

D Change of correspondence address ( or Change or Correspondence 
Address fonn PTO/SB/I 22) altached. 

0 "Fee Address" indication (or "Fee Address" Indication fonn 
PTOISB/47; Rev 03-02 or more recent) allachcd. Use of II Customer 
Number is required. 

l'UIJLlCATlON FEE DUE !'REV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 $480 04/0812014 

CLASS-SUIJCLASS 

707-688000 

2. For printing on the patent front page, list 1'1 1. t am Curtis 
(I) The names of up to 3 registered patent allomcys CliLi__5_t-o~ffe_r:1;;Qfi_ Ec-,CQD~~, - PC 
or agents OR, alternatively, 
(2) The name of a single finn {having us a member a 2_. ---~-~----·--·--·--·---~-· 
registered atlomcy or agent) and the names of up lo 
2 registered patent attorneys or ugcnts. lfno name is 3 ... 
listcil, no name will be printed. 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. lf an assignee is identified below, the uocumenl has been filed lor 
r"ordution as sci forth in 37 CFR 3.11. Completion of this fonn is NOT a substitute for filing an assignment. 

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

Please check the appropriute assignee category or categories (will not be printed on the patent) : D Individual G Corporation or other private group entity D Government 

4a. The following fce(s) arc submitled: 
.l8J Issue Fee 
D l'ublieation Fee (No small entity discount penniucd) 

0 Advance Order -11 of Copies~~~------

5. Chungc in Entity Status (from Slutus indicated ubavc) 
D Applicant certifying micro entity status, Sec 37 CFR 1.29 

D Applicant usscrting small entity status. Sec 37 CFR I ~7 

D Applicant changing to regular undiscountcd fee statu . 

4b. Payment of Fce(s): (l'lcusc first reapply any previously puid issue fee shown ubo\'c) 
DA check is enclosed. 
D Payment by credit card. Fann PTO-2038 is attached. 
ialThc Director is hereby ~ulhorizcd to chargcJhe ri;:.CU1irc.d fce(s), any deficiency, or cr~dit_s any 

overpayment, lo Deposit Account Number !::>0-i U41 (enclose un extra copy ol tl11s form), 

Absent a valid certification of Micro En Ii Ly Stntus (sec forms PTO/SB/I SA und 15B), issue 
lee payment in the micro en lily amount will not be accepted at the risk or application nbandonmcnL 
J::l.QI.[i; lf'thc upplicutian was previously under micro entity status, d1ccking this box will be H1kc11 
la be a 1101ilic.ttion oriass or entitlement lo micro c1Jlity slalUs 
.t:mI.11;. Checking this box will be taken lo be a notification of loss of cnlitlcmcnl lo smull or micro 
entity sintus, as applicable. 

1.31 und 1.33. Sec 37 CFR 1.4 far si •nature re uiremcnts and certifications, 

Authorized Signature·-- Du~ March 28, 2014 

Typed or printed name _........;M'-=i"'c'""h"-'ct"'-e=lc....::E=-•a......W'-'-'-'h"'i'--'t""h'-'-a=rn,____ _____ _ Registration No. ___ ;;;:.3""2'"'''--6;c.._c;;.3-"'5~ 
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Electronic Patent Application Fee Transmittal 

Application Number: 12815165 

Filing Date: 14-Jun-201 O 

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 

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-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 2501 1 480 480 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Total in USD ($) 480 
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Electronic Acknowledgement Receipt 

EFSID: 18614412 

Application Number: 12815165 

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 I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi I Pages 
Number Message Digest Part /,zip (if appl.) Samsung Ex. 1004, page 10 of 974



52410 

1 Issue Fee Payment (PTO-85B) 08610004C3-paylF.pdf no 1 
8e4b27dde05dce77f90fce28e4 7b 13578eG 

7442 

Warnings: 

Information: 

30604 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
dda63563733b 1 d351 0a84a5364504d77 ed 

7dab3a 

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 A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

Ser. No. 12,815,165 

Filed: June 14, 2010 

Confirmation No.: 1819 

Group Art Unit: 2157 

Examiner: Channavajjala 

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

Performance Data for Enhanced Availability of Wireless 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. 

Attached is a copy of the Official Filing Receipt. Please delete 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. 

Date: 0 5-/2-Ff 
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 'IRADEMARK OFFICE 
UKT1'F.O S1';,:rr.'i nEP,\ RTMF.\/'f OF f:OMMRRC:F. 
United States Potent encl Trndcmork Offlcc 
Adoru,. COMMJSSIOSER FOR PATENTS 

P.D Elox 1450 
Alexandria., V~.n 2:Jl3~1450 
wv.-wu,ptog,w 

APPL!CA TJON 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 
UNIT FIL FEE RECD A TTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

12/815, 165 06/14/2010 2617 2514 1 I0-009US 82 7 

Whitham Curtis Christofferson & Cook, PC 
11491 Sunset Hills Road - #340 
Res ton, VA 20190 
703/787-9400 
CUSTOMER NO. 30743 

CONFIRMATION NO.1819 

FILING RECEIPT 

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 notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error Is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Fifing 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 

Appllcant(s) 
Theodore S. Rappaport, Residence Not Provided: 

Power of Attorney: The patent practitioners associated with Customer Number 

Domestic Priority data as claimed by applicant 
This application is a CON of 12/208,007 09/10/2008 
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 

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: 09/30/2010 

Non-Publication Request: No 

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

Title 

CleTghouse tstem ancjMethod for D,ermining Al?:ilability c/Ca:~I.-Bas_erjServt1 sand 
Enh,iclng thefuality, Op,ation and Ac ssibility oftarrier-Bred 7tworky 

Preliminary Class 

455 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED sp~ IE>~ 
Since the rights granted by a U.S. patent extend only throughout the territory of the Uni~Un have rlJ 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO 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 US PTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

LICENSE FOR FOREIGN FILING UNDER fr> fi f 
Title 35, United States Code, Section 184~ Y U 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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CORRECTED ADS 

Samsung Ex. 1004, page 16 of 974



r I Vlt"Uf"II l"'I" \ 1£• 1u1 

Approved far use through 01131/2014. 0MB 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 ta a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
Clearinghouse Systems and Method Collecting or Providing Quality or Performance Data for Enhanced 
Availability of Wtreless Communications 

The application data sheet is part of the provisional or nonprovlsional 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 
D 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 I •• Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Theodore s. Rappaport 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Riner I State/Province I VA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 2515 Camp Carysbrook Road 

Address 2 

City I Riner [ State/Province I 
Postal Code 1 24149 I Country i l us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 

I ·•Add ·.· 1 
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). 

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

Customer Number 30743 

Email Address action@wcc-ip.com I I <Add Email ···•I I Remove Email I 

Application Information: 

Title of the Invention Clearinghouse Systems and Method Collecting or Providing Quality or Performance Data for 
Enhanced Availabilitv of Wtreless Communications 

Attorney Docket Number 08610004C3 I Small Entity Status Claimed (2J 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 11s I Suggested Figure for Publication (If any) I 
Filing By Reference : 
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Approved lor use through 01/3112014. 0MB 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 olinlormation unless it contains a valid 0MB control number. 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

Only complete this section when filing an application by reference under 35 U.S.C. 111 (cl 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 previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

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

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

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

Representative Information: 

,_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I O US Patent Practitioner 10 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(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.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 I Remove I 
Application 

Continuity Type 
Prior Application Filing Date 

Patent Number 
Issue Date 

Number Number (YYYY-MM-00) (YYYY-MM-DD} 

Continuation of 12208007 2008-09-10 8224794 2012-07-17 

Prior Application Status Expired I Remove I 
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 l•Remcive· 1 
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Approved ror use through 01/3112014. 0MB 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 orinrormalion unless it contains a valid 0MB control number, 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1. 76 

Application Number 

Title of Invention 
Clearinghouse Systems and Method Collecting or Providing Quality or Performance Data for Enhanced 
Availability of \/\/ireless Communications 

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

12208007 Claims benefit of provisional 60977582 2007-10-04 

Prior Application Status Expired I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD) 

12208007 Claims benefit of provisional 60971175 2007-09-10 

Additional Domestic BenefiUNational 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 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)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (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 AIA (First Inventor to File) Transition 
Applications 

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

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

Authorization to Permit Access: 

t8J Authorization to Permit Access to the Instant Application by the Participating Offices 
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Approved for use through 01/31/2014. 0MB 0651-0032 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of Hl9S, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property 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 EPO, JPO, KIPO, WlPO, 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.S.C. 11 S(a)-(d) if a copy of the foreign application that satisfies the certified 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 ofTitle 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 otherwlse shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

Clear•· I 
0 Assignee I O Legal Representative under 35 u.s.c. 117 lo Joint Inventor 

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

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

I 
Name of the Deceased or Legally Incapacitated Inventor : I 
If the Applicant is an Organization check here. D 

Prefix Given Name Middle Name Famlly Name Suffix 

I 
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Approved far use through 01/31/2014. 0MB 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 or information unless it contains a valid 0MB control number. 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1. 76 

Application Number 

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

Mailing Address Information For Applicant: 

Address 1 

Address 2 

City State/Province 

Country I 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 ofTitle 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 
pubHcation as an applicant. For an assignee-applicant, complete this section only if identification as an assignee ls also desired on the 
patent application publication. 

If the Assignee or Non-Applicant Assignee 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 I State/Province 

Country i I Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. 
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Approved far use through 01131/2014. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required ta respond ta a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

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) 2014-03-13 

First Name Michael I Last Name I 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 the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

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

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

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

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

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 21 B(c)). 

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuanl 
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. 

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

EFSID: 18454346 

Application Number: 12815165 

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: 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /,zip (if appl.) 

339302 

1 Request for Corrected Filing Receipt 08610004C3-req_corr_ofr.pdf no 12 
bd70e73a3f9838ed59bc038d2a5364b4d8f 

d7295 
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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.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION 
NUMBER 

12/815,165 

30743 

FILING or 
37l(c)DATE 

06/14/2010 

GRPART 

UNIT 

2157 
FIL FEE REC'D 

2664 

WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA 20190 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

08610004C3 82 7 

CONFIRMATION NO. 1819 

CORRECTED FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~H~ll!l~H] 11111111111111111111111 

Date Mailed: 02/24/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Theodore S. Rappaport, Riner, VA; 

Applicant( s) 
Theodore S. Rappaport, 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.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

If Required, Foreign Filing License Granted: 06/21/201 0 

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 ** 
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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 AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

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

page 3 of 3 

Samsung Ex. 1004, page 28 of 974



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

12/815,165 

30743 

FILING or 
37l(c)DATE 

06/14/2010 

GRPART 

UNIT 

2157 
FIL FEE REC'D 

2664 

WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA 20190 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

08610004C3 82 7 

CONFIRMATION NO. 1819 

CORRECTED FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~H~ !1!11!~1111111111111111111111111 

Date Mailed: 02/21/2014 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Theodore S. Rappaport, Riner, VA; 

Applicant( s) 
Theodore S. Rappaport, 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.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

If Required, Foreign Filing License Granted: 06/21/201 0 

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 ** 
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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 AIA (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) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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08610004C3 

IN THE U.S. PATENT AND TRADEMARK OFFICE 

In re patent application of 

T. Rappaport 

Serial No.: 

Confirmation No,: 

Group Art Unit: 

1819 

2157 

Filed: 

12/815,165 

June 14, 2010 Examiner: CHANNA V AJJALA 

For: CLEARINGHOUSE SYSTEM AND METHOD FOR DETERMINING ... 

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

RESPONSE TO 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 identifying the inventor's residence. 

If any extension of time is required with this document, applicant hereby makes a 
written conditional petition for extension of time. Please charge any deficiencies in fees or 
credit any overpayment to Attorney's Deposit Account Number 50-3041. 

Respectfullf //f 

;;itlt/J 
Michael 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/AIN14 (12-13) 
Approved for use through 01/3112014. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required lo respond to a collection of information unless it contains a valid 0MB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 08610004C3 

Application Number 

Title of Invention SERVICES AND ENHANCING THE QUALITY, OPERATION 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 
D 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 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Theodore S. Rappaport 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Riner I State/Province I VA I Country of Residence i I us 

Mailing Address of Inventor: 

Address 1 2515 Camp Carysbrook Road 

Address 2 

City I Riner I State/Province I 
Postal Code I 24149 I Country i I us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be I I Add 
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). 

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

Customer Number 30743 

Email Address action@wcc-ip.com I I Add Email I !Remove Emaill 

Application Information: 

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

Attorney Docket Number 08610004C3 I Small Entity Status Claimed 18] 

Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 115 I Suggested Figure for Publication (if any) I 
Filing By Reference : 

EFS Web 2.2.11 
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PTO/AIN14 (12-13) 
Approved for use through 01/3112014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

CLEARINGHOUSE SYSTEM AND METHOD FOR DETERM NING 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.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., #Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

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

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

Pub I ication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

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

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

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I O US Patent Practitioner 10 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(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.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 I Remove I 
Application Continuity Type Prior Application Filing Date 

Patent Number 
Issue Date 

Number Number (YYYY-MM-DD) (YYYY-MM-DD) 

Continuation of 12208007 2008-09-10 8224794 2012-07-17 

Prior Application Status Expired I Remove I 
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 I Remove I 
EFS Web 2.2.11 
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PTO/AIN14 (12-13) 
Approved for use through 01/3112014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1.76 

Application Number 
CLEARINGHOUSE SYSTEM AND METHOD FOR DETERM NING 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 60977582 2007-10-04 

Prior Application Status Expired I Remove I 
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD} 

12208007 Claims benefit of provisional 60971175 2007-09-10 

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

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.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 (POX) ithe information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{g){ 1 ). 

I Remove I 
Application Number Country i Filing Date (YYYY-MM-DD} Access Codei (if applicable) 

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

Statement under 37 CFR 1.55 or 1. 78 for AIA (First Inventor to File) Transition 
Applications 

This application (1} claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 
16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

Authorization to Permit Access: 

Authorization to Permit Access to the Instant Application by the Participating Offices 

EFS Web 2.2.11 
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PTO/AIN14 (12-13) 
Approved for use through 01/3112014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1.76 

Application Number 

CLEARINGHOUSE SYSTEM AND METHOD FOR DETERM NING 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 (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property 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 EPO, 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.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified 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 ! Remove! 

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

Clear ! 
0 Assignee I O Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

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

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

I 
Name of the Deceased or Legally Incapacitated Inventor : I 
If the Applicant is an Organization check here. D 

Prefix Given Name Middle Name Family Name Suffix 

EFS Web 2.2.11 

I 
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PTO/AIN14 (12-13) 
Approved for use through 01/3112014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 08610004C3 
Application Data Sheet 37 CFR 1.76 

Application Number 
CLEARINGHOUSE SYSTEM AND METHOD FOR DETERM NING 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 ii Postal Code 

Phone Number Fax Number 

Email Address 

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

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 assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee 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 I State/Province 

Country i I Postal Code 

Phone Number Fax Number 

Email Address 

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

EFS Web 2.2.11 
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PTO/AIN14 (12-13) 
Approved for use through 01/3112014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond to a collection of information unless it contains a valid 0MB control number. 

08610004C3 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

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

NETWORKS 

Signature: Remove 

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 I Last Name I Whitham Registration Number 32635 

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

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan1 
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. 

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

EFS Web 2.2.11 
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Electronic Acknowledgement Receipt 

EFSID: 18237038 

Application Number: 12815165 

International Application Number: 

Confirmation Number: 1819 

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

AND ACCESSIBILITY OF CARRIER-BASED NETWORKS 

First Named Inventor/Applicant Name: Theodore S. 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /,zip (if appl.) 

16504 

1 Transmittal Letter 08610004c3_corrapp.pdf no 1 
4061 c47bf2c4ba275f2c45f1 b518dfc8e972 

1f6b 

Warnings: 
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1561521 

2 Application Data Sheet 08610004C3_ADS.pdf no 7 
0ad2a30b 19632d6daf0317b7130c0858d4f 

52fa6 

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 A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

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

New International A~~lication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

12/815,165 06/14/2010 Theodore S. Rappaport 

30743 7590 02/13/2014 

WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. 
11491 SUNSET HILLS ROAD 
SUITE 340 
REST0N, VA20190 

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

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

08610004C3 1819 

EXAMINER 

CHANNA V AJJALA, SRIRAMA T 

ART UNIT PAPER NUMBER 

2157 

MAIL DATE DELIVERY MODE 

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 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

\I\N\/W.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). If the informality pertains to the 
abstract, specification (including claims) or drawings, the informality must be corrected with an 
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR 
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of 
informalities noted herein. See Waiver of 3 7 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 payment of the issue fee, for purposes of 35 U.S.C. 154(b)(l)(iv), "all outstanding 
requirements" will be considered to have been satisfied 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 address response to 
"Mail Stop Issue Fee, Commissioner for Patents, 

I Anthony McPhail/ 
Publication Branch 

P.O. Box 1450, Alexandria, VA 22313-1450". 

Office of Data Management 
(571) 272-4200 
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Application No. 12815165 

IDENTIFICATION OF APPLICATION DEFICIENCIES 

D Applicant must provide legible text for the following item(s). 

D Specification filed, page(s) . 

D Claims filed, claim(s) . 

D Oath/declaration filed. 

D Other:. 

D 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. 

D 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. 

D Applicant must provide an Abstract of the Disclosure. 

0 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/0lA). The Application Data Sheet, however, is not present with the filed application. 
Applicant must submit an Application Data Sheet or file a new oath or declaration (e.g., PTO/SB/01) 
executed by the inventors and containing the information required in 37 CFR 1.63. 

D Applicant must provide an executed declaration. 

D Applicant must provide the missing page(s) of the oath/declaration or Application Data Sheet filed 

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

D The oath/declaration filed shows non-initialed and/or non-dated alterations. Applicant must file a 
new oath/declaration in compliance with 37 CFR l.67(a). 

[K] 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 state 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 oath/declaration or Application Data Sheet (ADS) that shows each U.S. 
inventor's city and state ofresidence and each non-U.S. inventor's city and country ofresidence. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

30743 7590 01/08/2014 

WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. 
11491 SUNSET HILLS ROAD 
SUITE 340 
RESTON, VA 20190 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

12/815,165 06/14/2010 Theodore S. Rappaport 

EXAMINER 

CHANNA V AJJALA, SRIRAMA T 

ART UNIT PAPER NUMBER 

2157 

DATE MAILED: 01/08/2014 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

08610004C3 1819 

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 

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

nonprovisional SMALL $480 $0 $0 $480 04/08/2014 

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

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

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

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

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

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

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

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

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

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

30743 7590 01/08/2014 
Certificate of Mailing or Transmission 

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

I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

SUITE 340 
RESTON, VA 20190 (Depositor's name) 

(Signature) 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/815,165 06/14/2010 Theodore S. Rappaport 08610004C3 1819 

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 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $480 

EXAMINER ART UNIT 

CHANNA V AJJALA, SRIRAMA T 2157 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

707-688000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$480 04/08/2014 

2 _____________ _ 

3 _____________ _ 

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 
0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any 

overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

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

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

Authorized Signature _____________________ _ 

Typed or printed name _____________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 

Page 2 of3 

0MB 0651-0033 

Date ___________________ _ 

Registration No. _______________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

12/815,165 06/14/2010 Theodore S. Rappaport 

30743 7590 01/08/2014 

WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. 
11491 SUNSET HILLS ROAD 
SUITE 340 
REST0N, VA 20190 

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

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

08610004C3 1819 

EXAMINER 

CHANNA V AJJALA, SRIRAMA T 

ART UNIT PAPER NUMBER 

2157 

DATE MAILED: 01/08/2014 

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). 

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

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

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

Page 3 of 3 
PTOL-85 (Rev. 02/11) 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Examiner-Initiated Interview Summary 

Application No. 

12/815, 165 

Applicant(s) 

RAPPAPORT,THEODORE 
S. 

Examiner Art Unit 

SRI RAMA CHANNAVAJJALA 2157 

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

(1) SR/RAMA CHANNA VAJJALA. 

(2) Michael E. Whitham. Reg. No. 32,635. 

Date of Interview: 06 December 2013. 

Type: [8J Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

D applicant's representative] 

[8J No. 

Issues Discussed 0101 D112 0102 0103 
(For each of the checked box( es) above, please describe below the issue 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 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

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 1-161 .. 

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. 

[8J Attachment 

/SRIRAMA CHANNAVAJJALA/ 
Primary Examiner, Art Unit 2157 

U.S. Patent and Trademark Office 
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Notice of Allowability 

Application No. 
12/815, 165 
Examiner 
SRI RAMA CHANNAVAJJALA 

Applicant(s) 
RAPPAPORT, THEODORE S. 
Art Unit AIA (First Inventor to 
2157 File) Status 

No 

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

1. [8J This communication is responsive to 2/6/2013. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

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

3. [8J The allowed claim(s) is/are 81 11, 14-20,23,26-28,30, 104-105 {re-numbered as: 1-161. As a result of the allowed claim(s), you may be 
eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding 
application. For more information, please see http://wv11wuspto.aov/patents/init eventsipphiindex.isg or send an inquiry to 
PPHfeedback@uspto.gov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

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

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

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

Attachment(s) 
1. [8J Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. [8J Interview Summary (PTO-413), 
Paper No./Mail Date 12/6/2013. 

/SRIRAMA CHANNAVAJJALA/ 
Primary Examiner, Art Unit 2157 

5. [8J Examiner's Amendment/Comment 

6. [8J Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 12062013 
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Application/Control Number: 12/815, 165 

Art Unit: 2157 

Page 2 

The present application is being examined under the pre-AIA 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 .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 
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7. The information disclosure statement filed on 3/22/2012;1 /9/2012;1 /27/2011; and 

6/14/201 0.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 60/971, 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 

1-16]. 
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Application/Control Number: 12/815, 165 

Art Unit: 2157 

AMENDMENTS TO THE CLAIMS: 

Page 4 

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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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 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; 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) 

Page 6 

11. (currently amended) The method of Claim§. 4G wherein said step of providing 

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

communications devices ~eomprises 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§.~ wherein said quality or service 

availability of serviee 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) 

Page 9 

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.,_ 

Page 11 

wherein said quality or service information further comprises further eomprising 

the step of providing 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 one 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 quality or service information further comprises wherein said 

eomputer is eonfigured to provide 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 one or more 
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end user communication devices or said one or more carriers or said one or more third 

parties, or to said one or more wireless 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, 0009-001 0] 

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 location 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 one 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 carriersi 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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Examiner-Initiated Interview Summary 

Application No. 

12/815, 165 

Applicant(s) 

RAPPAPORT,THEODORE 
S. 

Examiner Art Unit 

SRI RAMA CHANNAVAJJALA 2157 

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

(1) SR/RAMA CHANNA VAJJALA. 

(2) Michael E. Whitham. Reg. No. 32,635. 

Date of Interview: 06 December 2013. 

Type: [8J Telephonic D Video Conference 
D Personal [copy given to: D applicant 

Exhibit shown or demonstration conducted: D Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

D applicant's representative] 

[8J No. 

Issues Discussed 0101 D112 0102 0103 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 8.10-12.14.20.22.24.103-105. 

Identification of prior art discussed: __ . 
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5 [0001] This application claims priority under 35 U.S.C. § 119 of Provisional Application No. 60/712,037, filed August 
26, 2005 entitled "Data 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 in its entirety. 

10 

15 

Field of the Invention 

[0002] The invention 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] In recent years significant advances have been made in the art of data collection devices and networks containing 
the same. 
[0004] In U.S. Patent No. 5,900,613, a data collection device system is described having a data collection device 

20 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] In U. S. Patent No. 6,298,176, a data collection device system is described having a bar code reading device 

25 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. S. Patent No. 6,298,176, image data sent to a host includes image data representing a handwritten signature. 
[0006] In U. S. 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 

30 associated bar code data to a remote computer. In one combined bar code/image 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-

35 sentation of the package including the bar code encoding the decoded message. 
[0008] In U.S. Publication No. US2003/0132292, a data collection device is described having a data collection terminal 
including a bar code reading unit, an RFID reading unit, a mag stripe data reading unit, a 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. 

40 [0009] 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 

45 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 

50 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. 

55 

[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 

5 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. 

10 [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 self-routing 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 it is in range of an access point but not a peer device, communications between the data collection 

15 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 is activated to enable 

20 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 

25 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 

30 (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] In accordance with a self-healing component of the dynamic access module, a data collection device monitors 

35 data throughput and activates a change in the present communication mode depending on the result of the monitoring. 
For example, if the device determines that throughput in a presently enabled mode is too low, the device may automatically 
activate an alternative 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 

40 data collection device system incorporates a self-routing algorithm so that each device is equipped to participate in a 
self-organized network (SO). 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 system 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 

45 communications may be supported between a device and a system access point where the device is out of range of the 
access point. 

50 

[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 wireline bus and further being 

55 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 

5 reading unit. 

10 

[0021] There is also provided the data collection system of (A), wherein each of said first and second data collection 
devices are configured to broadcast routing table data. 
[0022] In addition, 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 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; 
a housing, wherein said identification decode unit and said radio transceiver unit are supported within said housing, 

15 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) transmit at least one of routing table data 
and a route request (RREQ) data packet to said at least one peer data collection device. 

20 [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 
25 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 

30 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 out of range of said access point, yet in communication 

35 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 system of (C), wherein each of said first and second, and third data 

40 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. 

45 

[0027] In addition, there is provided, according to the invention, (D), 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 reader unit and said radio transceiver unit are supported by 

50 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) 

55 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 
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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 
5 operate in a 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] In addition, 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 

10 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; 

15 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 consisting of: (a) an infrastructure mode; (b) an ad hoc mode; 

20 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 (ii) change a 
present mode of said data collection device from said present communication operating mode to another of said candidate 

25 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. 

30 [0033] In addition, 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 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 
35 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 

40 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 

45 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 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; 

50 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; 
said self healing component enabling said data collection device to (i) monitor data throughput of said device; and (ii) 

55 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 is 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] In addition, 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: 

5 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 said housing is one of a hand held housing and a remountable housing; and 

10 a dynamic access module enabling said data collection device to (i) determine 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. 

15 

[0036] In addition, there is provided, according to the invention, (H), 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 comprising: 

20 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 said housing is one of a hand held housing and a remountable housing; and 

25 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 

30 and route payload data of said data packets to said peer device, and (ii) 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. 

[0037] There is also provided the data collection device of (H), when said data collection device further includes a 
packet content discriminator. 

35 [0038] In addition, there is provided, according to the invention, (I), 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 

40 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 
45 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 
50 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; 

55 
an access point, AP, said access point being adapted for wireline connection to wireline bus; 

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. 
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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 at least one peer data collection device, 
said data collection device comprising: 

5 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; 

10 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, 

15 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 (e) operating said 

20 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 is configured to operate in a present communication operating mode, the present 
25 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 (ii) 
change a present mode of said data collection device from said present communication operating mode to another of 

30 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. 
[0041] In addition, 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, 

35 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; 

40 a housing, wherein said identification decode unit and said radio transceiver unit are supported by 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) determine 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 

45 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: 

50 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 (c) dynamic switching mode in which a data collection device dynamically 
switches between infrastructure mode and ad hoc mode; 

55 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 
D1-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, 

5 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; 

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

15 

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 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 Request (RREQ) 
data packet; 

20 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] There is also provided the data collection device of (N), wherein said data packet content discriminator examines 
data packets buffered for wireless transmission by said data collection device. 

25 [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-

30 criminator. 

35 

[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] 
which: 
[0049] 
[0050] 

Other objects and advantages of the invention will be apparent from the following description and drawings, in 

Fig. 1 a illustrates a data collection system according to the invention; 
Fig. 1 b is a block diagram illustrating electrical components which may be incorporated in a data collection 

40 device according to the invention; 
[0051] Fig. 1c illustrates 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. 1 e is a rear 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; 

45 [0054] Fig. 2a is a system diagram illustrating a data collection system 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 ofone another; 
[0055] Figs. 2b-2e are additional system diagrams illustrating aspects of the invention; 
[0056] Fig. 2f is a system diagram illustrating a data collection system 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 ofone another; 

50 [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 

55 by a data collection device according to the invention; 
[0060] Figs. 6a-6d are diagrams illustrating construction of various data packets according to the invention; 
[0061] 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 8a 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 9a-9c illustrate an exemplary portable and remountable housing into which all of the components of Fig. 
1 b may be integrated, and which may support all of the components of Fig. 1 b; 

5 [0064] Fig. 1 0a illustrates a first exemplary deployment of a data collection device according to the invention within a 
retail store; 
[0065] Fig. 10b illustrates a second exemplary deployment of a data collection device according to the invention within 
a retail store; 
[0066] Figs. 1 0c and 1 0d illustrate PIN and signature data entry operational modes of a data collection device according 

10 to the invention; 
[0067] Figs. 11 a-11 b illustrate 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. 11c illustrates exemplary illumination and aiming patterns which may be projected by an imaging module 
according to the invention; 

15 [0069] Figs. 12a-12c illustrate exemplary structures carrying RFID tags which may be read by a data collection device 
according to the invention; 

20 

[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. 1 a, a portable data collection device 100 is incorporated into a data collection system 1000 
including a plurality of networks 200, 3001, 300A, 400, and 500. Network 200 is a wireline local area network, network 

25 3001 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 wireline local 
area network 200 and as a node within the wireless infrastructure network 3001. The wireline local area network 200 

30 also includes a server 240 and a plurality of computer devices such as a personal computer (PC) 250. As will be described 
more fully herein, wireless infrastructure network 3001 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 100-1 in the particular illustrative embodiment shown in Fig. 1 a is enabled 
to function as a node within wireless infrastructure network 3001 and as a node within ad hoc network 300A. System 

35 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, e.g., 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 

40 from the network 200 and can be located thousands of miles from network 200. Network 500, for example, can include 
a webpage server 410, which is in communication with various databases 420,430. 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 

45 the IEEE 802.11 Standard, (i.e., in accordance with one of the 802.11, 802.11 a, 802.11 b, 802.11 g, 802.11 e, and 802.11 i 
Specifications). Each device 100 of system 1000 can incorporate a radio transceiver in accordance with the 802.11 
Standard, (i.e., in accordance with one of the 802.11, 802.11 a, 802.11 b, 802.11g, 802.11e, and 802.11 i 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). 

50 [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.g., an Ethernet cable, to form a backbone of the network 200. 

55 [0075] Access point 210 can include 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 otherwise 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 WEP 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 

5 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 
1426. According to a power save function which can be managed by access point 210 in accordance with power 

10 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 
them 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 

15 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 

20 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 wireline 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 wireline bus 215. 

25 [0080] Now referring to attributes of data collection device 100 in further detail with reference to Figs. 1 a and 1 b, 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 

30 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 illustrative embodiment of Fig. 1 b, 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 memory 566 and 

35 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 4XXX 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. 1 b 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 

40 552, 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. 1 bare 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, 

45 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, 1490 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 

50 processing device in a particular manner results in a specifically configured circuit being provided, processing modules 
described herein such as modules 1422, 1424, 1426, 1428, 1462, 1464, 1472, 1480, 1466, 1467, 1468, 1469, 1490 can 
alternatively be regarded as "circuits." 
[0082] In accordance 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 

55 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 14 72 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 

5 peer devices 100. 
[0083] System 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 shown in Fig. 1 b, 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 

10 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 2c, 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 

15 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 
1406 causes a data collection device 100 of the invention dynamically (continuously) switch between communicating in 

20 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 
1406 is described with reference to the flow diagram of Fig. 4. At block 5102 data collection device 100 queries nodes 

25 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 

30 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 switching is 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, 

35 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 1 00ms intervals; that is, device 100 operates in infrastructure mode for 1 00ms; switches 
to ad hoc mode; operates in ad hoc mode for 1 00ms; switches back to infrastructure mode; operates in infrastructure 
mode for 1 00ms and so on. In another illustrative embodiment, device 100 dynamically switches between infrastructure 

40 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 is 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 

45 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. 1 a) 

50 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. 1 a). Just prior to ceasing operation in infrastructure mode and prior to 

55 reentering ad hoc mode, a switching data collection device 100-1 (Fig. 1 a) 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 set of rules 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 

5 or is moved while in a powered-up state into a position in range of a device 100 or access point 210. 

10 

15 

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. 

20 [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 

25 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 occur automatically, i.e., there 

30 need not be human intervention to cause processing to advance from a particular step to a next step. 
[0089] 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. 1 a assumes that each device 100 is introduced into system 1000 in the position indicated contemporaneously. 

35 [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 contemporaneously. System 1000 includes access 
point 210 which operates continuously in infrastructure mode and which is wireline connected to server 240. Introduced 
and initialized in the relative positions shown, with connectivity designated by double arrows (i.e., with device 100-3 in 

40 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 TS0 designates a time when device 100-3 switches between 
infrastructure and ad hoc modes, time TS1 designates a time at which device 100-3 switches from ad hoc to infrastructure 
mode, time TS2 designates a succeeding switching time at which device 100-3 switches from infrastructure to ad hoc 

45 mode and time TS3 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 T1 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 T1, 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 

50 operates in infrastructure mode. Between times T1 and TS2 (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 2, 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 T 3, a time after data collection device 100-3 switches back 
to infrastructure mode. At time T 3, while operating in infrastructure mode, data collection device 100-3 sends data of the 

55 received data packet to access point 210. At time T3, 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
mission 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 T1 and T3. 
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[0091] In accordance with a self-healing component 1464 of dynamic access module 1406, 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 1464, device 100 can be configured 
so that if device 100 determines that data transmissions have dropped below a predetermined level, device 100 auto-

5 matically switches communication modes ( e.g., from infrastructure mode to ad hoc, from infrastructure to infrastructure/ad 
hoc switching mode, from ad hoc mode to infrastructure mode, from ad hoc mode to infrastructure/ad hoc switching 
mode, from infrastructure/ad hoc switching mode to infrastructure mode, from infrastructure/ad 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 

10 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. 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 zero so that mode 
changing occurs 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, i.e., without human intervention to advance 

15 processing from a first step to a 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, 1506 of graphical user interface 910 (GUI). A threshold 
can also be set utilizing a GUI selector bar 1508. GUI 910 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 

20 device 100 incorporates an open standard OS such as Linux. Available open standard windows managers include OPIE, 
QTOPIA, FVWM, and KDE. When icon 1502 is selected, a 50% of maximum throughput is set as the throughput threshold. 
When icon 1504 is selected, a 25% of maximum throughput is set as a throughput threshold. When icon 1506 is selected, 
the throughput threshold is set to zero so that device 100 will attempt to switch from its current mode (infrastructure, ad 
hoc, dynamic switching) only in the event of a network failure. 

25 [0093] With reference to Fig. 3b, an OSI 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 3106, 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 

30 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. 
WINDOWS CE (WINCE) also provides an NDIS. Where device 100 incorporates a Linux kernel, a protocol driver for a 

35 radio of device 100 can be defined using an open source API such as "Linux Wireless Extensions." 
[0094] In accordance with a self-routing component 1466 of the dynamic access module 1406, 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) 

40 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 
using MESH NETWORKS SCALABLE ROUTING (MSR) protocol of the type available from MESH NETWORKS of Mait­
land, FL. In another illustrative embodiment, SO service algorithms of the type available from GREEN PACKETS, INC. 
are incorporated into devices 100. In a particular illustrative embodiment, self-routing component 1466 of each device 

45 100 of system 1000 incorporates SONbuddy self-organized network routing algorithm software of the type available 
from GREEN PACKETS, 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 algorithms. The MSR protocol from MESH NETWORKS comprises elements of proac­
tive and reactive routing. Available self organizing routing algorithms base routing on a variety of factors including such 

50 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. 3c, 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 1469. 
[0096] When incorporating an SO routing algorithm module as part of self-routing component 1466, each data collection 

55 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 transmitted and received by a device 100 can include metrics 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. 

5 [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 one 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. 

10 [0098] Referring to self-routing algorithm modules 1467, 1468, 1469 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 determine a routing path primarily based on which routing path out of a plurality of possible routing paths will increase 

15 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 paths 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 

20 Make Communication Latency Uniform: Distributed Routing Balancing, D. Franco, et al. of the Universitat Autonoma de 
Barcelona Department d'lnformatica, 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, 

25 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 Working 
Group, Bay Networks, November 1998, 39 pgs. and lnternetworking Technologies Handbook: Routing Information 

30 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 

35 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 

40 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 

45 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 100-4 
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 

50 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, e.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 distanced, 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 a memory thereof a table of all destinations that it can possibly reach. All nodes can periodically send routing table 

55 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 

5 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 transmitted 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 

10 addressed to destinations outside of the SO network 300A. 
[0103] As indicated, the incorporation of self-routing component 1466 into devices 100 facilitates multi-hop data packet 
transmissions across multiple peer devices. With reference again to system 1000 of Fig. 1 a 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 

15 server 240 and remote server 410. For example, data collection devices 100 may make repeated requests for price 
information from a price lookup table (PLU) 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 credit transaction. 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 

20 to remote server 410 which is configured to respond with customer specific data such as customer targeted advertising 
messages. 
[0104] Referring again to the system of Fig. 1 a, 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 

25 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 is 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 

30 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-

35 lure/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, each device 100 remains in communication with each other node of system 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 

40 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, 

45 in spite of possible desynchronized conditions, all devices 100 of system 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. It is also seen with reference 

50 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 

55 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 

15 Samsung Ex. 1004, page 82 of 974



EP 1 760 958 A2 

to operate in ad hoc mode continuously and do not attempt to switch out of ad hoc mode unless switching is driven in 
response 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 1464 and self-routing component 1466 of dynamic access module 1406 

5 is further described with reference to the illustrative embodiment of Fig. 1 d, wherein data collection system 1000 includes 
two access points 210, 210'. Remaining components of the system 1000 of Fig. 1 dare as described in connection with 
Fig. 1 c. 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 

10 functioning, devices 100-1 and 100-2 (Fig. 1 d) 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 
21 O' and a peer device 100 and operate in dynamic switching mode. Remaining data collection devices 100 of system 

15 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. 1 d) 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 

20 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 a 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 21 O'. It is seen that packets 

25 which prior to failure of access point 210 would have been transmitted along the hop sequence 100-2, 210, 240, may 
instead be transmitted along the hop sequence 100-2, 100-5, 100-8, 100-13, 100-14, 210', 240 by operation of self­
healing component 1464 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. 

30 [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. With 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 21 O' only at the time of initialization operates in infrastructure mode, device 100-15 in range of access point 

35 210' 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 
system 1000 in the position shown wherein all devices 100 incorporate dynamic access module 1406 and operate in 
accordance with the linking rules ofTable 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], 

40 100-5, 100-9, 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 

45 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 910 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 

50 establish the possible hop sequence 100-13, 100-14, 210', 240. In addition to representing a retail store, the view of 
Fig. 1 d 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 a retail store data 
collection system having an access point 210 wireline connected to and being part of a wireline network 200, the wireline 
network including a wireline bus 215 and a local server 240, and where the access point can buffer data packets destined 

55 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 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 

5 wireline network including a wireline 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 first and second device nodes 100 of the system 1000, and wherein the first and second device nodes 100 are not 

10 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 atthe 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 wireline network 200, the wireline 
network including a wireline bus 215 and a local server 240, and where the access point can buffer data packets destined 

15 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 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 

20 established between the first node and the server 240 by introduction of the new device at the certain position. 
[0113] It is seen that the invention can significantly improve data collection procedures at facilities incorporating data 
collection system. 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.g., retail 
stores, shipping warehouses, and patient care centers, to repair network connections where network connection is lost 

25 due to power loss 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., as in an inventory application 

30 at a retail store) to be quickly connected to a wireline network 200 to gain access to server 240 and 410 without altering 
or servicing of the existing wireline network 200. 
[0114] The invention is further illustrated with reference to the data packet diagrams of Figs. 5a-5b, 6a-6d. The packet 
diagrams of Figs. 5a-5b, 6a-6d 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 

35 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. 

40 [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 1606 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 
communication), bit 1616 indicates whether additional fragments of a current frame will follow, bit 1618 indicates whether 

45 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. 

50 [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 
bits 1612, 1614 are encoded as 10. For peer to peer data packet transmissions, 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 

55 point 210, when it 100-1 is 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 
bits 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. 6c, 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 

5 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] When 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 1560 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 

10 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 
to peer 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 

15 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 

20 methods are discussed in U.S. Patent Application Publication No. US2004/0218580, published November 4, 2004 and 
entitled, "Method To Enable Simultaneous Connections To Multiple Wireless Networks Using A Single Radio." 
[0121] In embodiments described thus far, switching component 1472 is incorporated in a device 100 having a single 
processor IC 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 

25 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 

30 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 14 72, 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 

35 and repackage the payload data into a suitable form for transmission by the device's second NIC. 
[0123] Further aspects of the invention are described with reference to Fig. 1 c showing a data collection system 1000 
partially integrated in a retail store. System 1000 as shown in Fig. 1 c includes a plurality of hand held data collection 
devices 1 OOH 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 

40 1 00V deployed throughout the store to facilitate price lookups by customers. Data collection devices 1 OOH can have the 
form described further with reference to Figs. 8a and 8b, and data collection devices 1 00R, 1 00V can have the form 
described with further reference to Figs. 9a, 9b and 9c. Several prices verifiers 1 00V 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 1 00R, 1 00V can be replaceably mounted; that is, they can be demounted from 

45 their current mounting position and remounted in another mounting position within the retail store or other facility. The 
plurality of hand held portable devices 1 OOH 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 

50 to send transaction data including account number data to credit/debit authorizing network 414. 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 item ordering requests to retailer supplier server 410S. Price 

55 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. Item ordering data may also be submitted from a price verifier 100V to 
supplier server 41 OS 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. 1 b. 
[0124] According to the invention, several additional devices that are configured to include a dynamic access module 
1406 can be added to system 1000 with no modification of the components of a legacy local infrastructure network 200. 

5 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 disrupting the continuous operation of access point 210 in infrastructure mode. 

10 [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 

15 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 is bar code data without examination of a data 

20 packet. 
[0127] Referring to the table of Fig. 13 correlating data packet content with self routing algorithm 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, e.g., transceiver 2712. 
In accordance with dynamic access module 1406 in another aspect, dynamic access module 1406 may include a routing 

25 algorithm selection component 1490which enables data collection device 100 to activate a particular one routing algorithm 
module 1467, 1468, 1469 for establishing a hop sequence 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 activate 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. 

30 [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 

35 still image 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 

40 100 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 1469. 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 

45 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 

50 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 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 

55 contains 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 
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inserted 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 1490 can include providing commands 
in network layer 3106 based on processing of data within application layer 3116. 
[0131] With reference to Fig. 1a, devices 100 may operate with ESS (Extended Service Set) if network 200 has more 

5 than one access point, e.g., access point 21 O'. 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 210' if device 100, 100-1 
passes out of range from access point 21 O' and into communication range of access point 21 O'. 
[0132] An electrical block diagram of a data collection device 100, according to the invention is shown in Fig. 1 b. 
Reader 100 includes a solid state image sensor array 182A, incorporated on an image sensor integrated circuit chip 

10 1082A shown in Fig. 1d as a CMOS 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 

15 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-11 b, an image sensor array or device 100 can be provided by incorporating 
an IT4XXX /IT5XXX imaging module of the type available from Hand Held Products, Inc., Skaneateles Falls, 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. 1 bis shown as being provided by a central processing unit (CPU) of processor IC chip 548. In other 

20 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 memory 

25 566. Reader memory 566 is in communication with processor IC chip 548 via system bus 570. Main processor IC chip 
548 may be a multifunctional IC chip such as an XSCALE PXA25x processor IC chip including central processing unit 
(CPU) 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 

30 1082Aand 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 IC chip 548 can include an integrated frame grabber. For example, processor IC chip 
548 can be an XSCALE PXA27X processor IC chip with "Quick Capture Camera Interface" available from INTEL. Where 
processor IC chip 548 includes an integrated frame grabber, the integrated frame grabber may provide the frame ac­
quisition functionality of FPGA 580. By incorporation of appropriate software, such as the PVPLAT-FORM wireless 

35 multimedia software platform available from PACKETVIDEO, device 100 can be configured to transmit streaming 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 IC chip 1082A in the embod­
iment of Fig. 1 b includes an on-chip control/liming 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 

40 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. 60/687,606, 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 

45 monochrome and color (uniform 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 system 
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 

50 decodable symbols and handwritten characters as is described in U. S. Patent Application No. 10/958, 779 filed October 
5, 2004 and incorporated herein by reference. An excerpt from the above referenced U. S. Patent Application No. 
60/694,371 is attached as Appendix A. The above referenced U. S. Patent Application No. 10/958, 779, a copy of which 
was filed as part of Provisional Patent Application No. 60/694,371 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 

55 MT9M413 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. 1 b, 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 5716, or a WIMAX (802.16) 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. 1/0 communication interface 572 includes 
one or more serial or parallel hard-wired communication interfaces facilitating communication with a spaced apart device 

5 150 as will be described further in connection with Fig. 10. 1/0 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 216 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 

10 504T overlaid over display 504. Display 504 may be coupled to display controller for displaying color image data. All of 
the components of Fig. 1 b 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. 1 b 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 

15 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 1260, which may be disposed on article 1202. Where 

20 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, 

25 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 

30 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, e.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. 

35 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 a 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 in its 
vicinity in response to an RFID trigger signal being received. In a continuous read mode, RFID reader unit 1250 contin-

40 uously broadcasts radio signals in an attempt to actuate a tag or tags in proximity with unit automatically, without module 
1250 receiving a trigger 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 

45 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 predetermined 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. When data 

50 decode circuit 1354 decodes a signal, the decode out information is transmitted to control circuit 1010 for further process­
ing. Card reader unit 1350 forms 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 

55 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 1349. Accordingly, where card reader unit 1350 is a Panasonic ZU-9A36CF4 

5 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. 1 b includes Voice Over IP (VOiP) processing 
unit 1450. Voice processing unit 1450 includes VOiP dual coder/decoder (CODEC) 1444, microphone 1446, and speaker 
1448. VOiP CODEC 1444 receives an analog voice output signal from microphone 1446 and processes the output signal 

10 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 TLV320AIC22C DUAL CODEC, available 
from Texas Instruments, and is incorporated in association with a processor IC chip 548 provided by an OMAP series 
processor with TMS320C55X DSP also available from Texas Instruments. 

15 [0139] As indicated herein, the components of device 100 shown and described in Fig. 1 b can be incorporated into a 
variety of different housings. As indicated by the embodiment of Figs. 8a and 8b, the components of Fig. 1 b can be 
incorporated into a hand held housing 101 as shown in Figs. 8a and 8b which is shaped to be held in a human hand. 
Data collection device 100 of Figs. 8a and 8b is 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 

20 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 IC 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. 1 b 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, 

25 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. 
[0140] In the embodiment of Figs. 9a-9c 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 

30 shown in Figs. 9a-9c 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. 9c, 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 504T, a card reader 1348, and an 

35 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. 
10c, data collection device 100 in accordance with any of Figs. 8a-9c, 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. 

40 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. 11 a-11 c 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 IT 4XXXX imaging 
module may be sold in association with a decode circuit which processes image signals generated by module 360 and 

45 decodes the signals to generate decoded out message data, such as decoded out bar code message data from numerous 
symbologies 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 2of5, 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 360 includes a first circuit board 6314A carrying image sensor IC chip 1082 and aiming 

50 LEDs 6318 while a second circuit board 6314B carries illumination LEDs 6316. Image sensor array 182 in the embodiment 
of Fig. 11 b 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 6314B is mounted onto support 6380. Optical plate 

55 6326 carries aiming lenses 6325 which image aiming slits 6343 onto a substrate, s, 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 c, illumination LEDs 6316 in combination with diffusers may project an illumination pattern 6388 substantially corre­
sponding to a field of view 6390 of imaging assembly 200, while the aiming system including aiming LEDs 6318 slits 
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6343 and aiming lenses 6325 project an aiming pattern 6392 comprising a thin horizontal line. 
[0142] Referring to Figs. 10a and 10b, various installation configurations for the data collection device of Figs. 8a-9c 
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 260. In the setup of Fig. 10a, data collection device 100 is configured as a retail purchase 

5 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 1 00R may transmit the credit card 
information to credit/debit authorization network 414. Referring to the view of Fig. 1 c and 1 d, 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 1 d or on a column 264 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. 1c and 1d, data collection devices 100 configured in accordance 

15 with the view of Fig. 10b are designated with the numeral 100V. 

20 

[0144] While the present invention has necessarily been described with reference to a number of specific embodiments, 
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. 

Claims 

1. 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, the access point adapted for wireline connection to a wireline bus, said portable 

25 bar code reading device comprising: 

30 

35 

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 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. 

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 wireline connected to a 
40 local server and at least one peer data collection device, said portable bar code reading device comprising: 

45 

50 

55 

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 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 is in range of said peer data collection device, said dynamic access module further enabling said portable 
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: 

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. 

10 5. The data collection system of claim 4, wherein said first portable data collection device includes a hand held bar 

15 

20 

25 

30 

code reading device and said second portable data collection device includes a credit card reading unit. 

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

7. 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 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 out ofrange of said access point, yet in communication 
with said access point. 

8. 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. 

35 9. 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. 

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

45 

50 

55 

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 (e) 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. 

11. 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. 

12. 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. 

13. 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 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; 

15 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 

20 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. 

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

15. 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. 

30 16. A data collection device for incorporation in a data collection system having an access point wireline connected to 

35 

40 

45 

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 (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 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 
50 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 

55 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. 

17. 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 

5 collection device comprising: 

10 

15 

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) determine 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 

20 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; 

25 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-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 

30 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 (ii) 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. 

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

40 

45 

50 

55 

inator. 

21. 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 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 D 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 wireline connection to a wireline 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. 

5 23. A data collection device for incorporation in a data collection system having an access point wireline connected to 

10 

15 

20 

25 

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 (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 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) 

30 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 

35 candidate communication operating modes in response to said throughput monitoring; and 

40 

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

24. 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 (c) dynamic switching mode in which a data collection 

45 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 
D1-D2-D3-AP in such manner that throughout a time that packet data is transmitted along said hop sequence D1-

50 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. 

55 

25. 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-Internet Protocol (VOiP) encoder/decoder receiving and processing an analog signal output of 

5 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 

10 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; 

15 

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. 

26. 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. 

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

25 

30 

35 

40 

45 

50 

55 

28. 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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IPN~OR!illsfQRMATtON DATARASE lN MOBlLfJ)E\ftCES fQBJlSEWITH_MED!A 

lNDEPt.NDENT lNFORMATIQNSERVER 

DESCRiPTlON 

BACKC:ROtJNQ 

[Para 21 The present appfrr.ation relates generally to wireless nehvork!.ng, and morn 

partku!adv to systems and methods for supporting the seamless handoff or transfer of 

mobile devices acros.s d!fforent network access points of homogeneous t)r het~rogene:m.is 

wireless nem'orksi whereby< such mobl!e de.vices may connect to different: wke!~ss netv.torks 

and/or \>Vireless network access pnints as needed to maintain session corit!rwltv, 

{ign_~mlJ£a~QYnd rn~cy~siQJE 

[Para 31 lnt~n:uttJ:t.QlO&t)l 

[Para 4] 

communication is not continuous. \~/hen a user sends or receives data or messages, the 

data or messa.gt~s are cl!v1ded into components known as pack~ts. Every packet ls treated as 

an ind~pendent unit of data. 

f Para SJ ln order to standardize the transmission b~t\.l\/een points over the Internet or the 

like netlivarks., an OS! (Open Systerns !nten:onnection) mod€! was estabHshed. Th€ OS! 

mode! separnh~s the commun1cat1ons processe,s between t1No points in a network into seven 

stacked !ayers, vvith each layer adding its own set of t\.mctions. Each devic.e handles a 

message so that there is a dm•1ffl\l\iard f!ov-~• through each !ayer at a sending end point and an 

up\>vard flow through the !ay~~rs at a receh>'!ng ~~nd point The prograi:-nm1ng and/ or 
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han:hvarn that prnvk:ies the seven !ayers of function is typically a combination of device 

operatfng systems$ appHcatton sott\vart\ TCP/IP and/or other trans.port and network 

prottKnls~ and other soft,Mfu-e and hardware, 

[Para 6] Typk:aHy1 the top four layers am used when a message passes from or to a user 

and the botton-1 three !ayers an~ used when a message passes through a device: (e,g,, an W 

host device), An IP host is any devk11 on the network that is capabk~ of transmitting and 

nKeiv!ng IP packets> such as a serve,r, a router or a workstatiort Messages destined for 

sorne other host am not passed up to the upper layers but are forwarded to the: other host 

In the Ost and other sJmi!ar mocte!s, IP is in Laye:r-3, the: rmt\>vork !ayer. The la'/ers of the 

OS! rnodei arn listed hetow, 

[Para 71 Layer 7 (Le:. 1 the application !ayer) !s a htyer at whkh, e,g,$ corrununicath:wf 

partners an,~ !denhfled, quality of servlce is idenbfied~ us:er authentication and pdvacv are 

considered, constraints on data syntax are Mantlfled. etc 

[Para 8] Layer 6 (Le,~ the presentation !.ayer) is a !ayer thati e,g,, converts incoming and 

outgoing data frorn om~ presentatkm format to another, etc 

f Para 91 Layer ~> (Le., the session !ayer) is a layer that, e,.g., sets up, cocm1inatesi and 

terminates conversations, exch.anges and dialogs between the appl.icatk.n1st etc. 

[Para 1 OJ Laver-4 (Le,$ th~ transport !ayer') h, a kiyer that1 e.g,i manages t1nd--to-end 

control and ern:ir---checking. etc. 

f Para 11] LWt~t--3 (Le,, the netvvork layer} is a !ayer that, t;l,g., bandies routing ar1d 

fon.~ivcHng, etc 

{Para '12] Layer-2 (Le,~ the data-link I.ayer) ls a layer that~ e,g., provides synchrnnizaticH1 

for the physkaJ !evel, does bit"stufHng and furnishes transmisskm protoc0! knowledge and 

managenh~nt, etc The Institute fJf Eh~ctdcai and Electronics Engineers (IEEE) sub-divides the 

data"-Bnk layer into two further sub-layers) the MAC {Media Access Control) !ayer that 
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controls the: data transfor to and from the physical !ayer and the LLC {Logk.al Unk Control) 

layer that interfaces with the network !ay~r and int~rprnts cornlnands and performs error 

n~covery, 

[Para l 3J Layer 1 (Le., the physical !aver) is a !ayer that, e,9,. conveys the h!t stream 

through the network at the physical level. The IEEE sub--dMde:s the µhyska! !ayer into the 

PlCP (Physical Laver Convergence Procedure) sub-layer and the PMD (Physical Medium 

Dependent) sub--1ayer. 

[Para 14] TyplcaHy~ layers higher than layer-2 {such as layers induding the nt~t'Nork layer 

or !ayer"-3 in the: OSI mode! and the like) are referred to as the hlgher-laye:rs, 

~Y.tr~!g.?.~,,N~YlQtKS 

[Para 1 5] Wkefoss neh,vQrks car1 incorporate a variety fJf typt1s of rnobHe devices~ such as 

cellular and wireless te!ephone:s. PC§ (per.sona! computers\ .laptop computers, wearable 

comi:wters, cordless phones. pagers. headsets. prir1ters$ POAs, etc. For example, mobih~ 

de:vkes may !nthJth1 digital systems to secure fast wireless transmissions of voice and /or 

data .. 

[Para 16] Wkete:ss tANs (\VLANs} \n whic.h a moblie user can conrmct to a local area 

netvvork (LAN) tru-t.)ugh a wird~ss connection mav be e.mpki•ted for i..~An~!ess 

commt.mk:atlons. \'\!'!reh~ss cornrnunk:atlons can indu,h~ cormnunk:atk'lns that propagate via 

~~k~ctromagneth: \-Vave:s 1 such as Hght~ infrared1 radh:i, microwave. TI1ere. are a variety of 

dlfforent Wl.AN standards that currer1t!v exist, such as $!uetoothi IEEE 802, l 1 • and HomeRE, 

[Para 1 7J For example., Bl!Jt~tooth products may b(l used to provide: !inks benveen mob!!e 

comput('ll'S, rnobHe phones, portable handheld devices, per-son.al dlgita! assistants (PDAs), 

and other mobile devlces and connec:Hvhv to the Internet, Sluetooth is a cornput!ng and 

te!ecommi.mications industry spedfh:atkm that detaHs how mobHe devices can easily 
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connection, Bluetooth creates a digital wirn!ess protocol to address end-user pmb!en1s: 

arising from the proliferation of various rnobHe devke:s that need to keep data synchronized 

and consistent from one devke: to anothers thereby aHowirig eqtdprnem frorn dlffon-mt 

vendors to work seamlessly together. Bluetooth devices may be n~uned according to a 

common naming conrnpt, For examph.~f a B!uetooth device may possess a Bluetooth De:vke 

Narne (BON) or a name as:sodated with a unique B!tmtooth Devke Address (BDA). Bluetooth 

devke:s may ahm participate in an !ntemet Protocol {IP) network, if a Hh;etooth device 

functions on an IP networks it mav be provided with an tP address and an IP (network) name. 

'fhus~ a Bluetooth Devke configured to participate on an !P !'HHwork may contains e,fh a 

BDN, a BDA, an W address and an !P name, The term "IP name" refers to a name 

corresponding to an fP address of an interface, 

[Para 18] Slmllar!y, !EEE 802, 11 spe-dfies tedinologies for vvlre!ess LANs and devk:es. 

supporting several devices. In sorne examp1e.s, ctev!o1s rnav corne prn·-equlpped wlth 

wireless hardware or a user rnay install a separate piece of hatti\-van\ such as a card, that 

may Include an antenna., ffy' way of examph~, devices used in 802. l l l}'pkaHy indude three 

r1otab!e e!err1ents, whether f..'11" nt)t thl1 device is an access p{l!nt (AP)1 a mobile station {STA}i 

a bridge, a Pt:'.~•lOA card or another devke: a radio transceiver; an antenna; and a MAC 

f Para 19] \l\'lrt~k~ss net\,vorks aJso mav involve methods and protocols found in Mobile !P 

(.Internet Protocol) syste.ms. in PCS sy-sterns, and in other rnobHt1 network systems. With 

respect to Mobile H\ this Involves a standard ccmu:rn,ff1lcations protot.:ol created by the 

internet Engineering Task Forn1 (JE.Tf), Vllth MobHe U\ mobHe: devke us~rn rnay move 

acn)ss networks while tnakitairdng their !P Address assigned onoi, See Request for 
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comments (RFC) 3344. Mobile !P enhances !nt~met Protoc:d (!?) and adds means to forvvard 

Int~met traffk to mobile th.Wites when connecUng outsld~ dwk home network, MobHe IP 

assigns ~ach rnoblle node a horn~ addrnss on its home n€:twork and a carnmof-"iiddrnss 

(CciA) that .identifies the current !oo1tion of the device w!tMn a network and hs subnets. 

When a devke is rnove.d to a different net\-vork\ it receives a new care-of address, i\. 

mobl!lty agent nn the borne network can assodate eath home address with its care---of 

address, The mobHe node c~.u1 send the home agent a blnding update each time it changes 

!ts care~-of address by uslng a protocol such as Internet Control Message Protocol (fCMP). 

{Para 201 !n bask lP mutingi routing mechanisms typkaHy rely' on the assw-npt!ons that 

each network norfo always has a constant attad1ment point to the Internet and that each 

nod~ls. W address Mentifles the r1etwork Hrik !t is attached to, in th.ls document, the 

terminology "node" !ndud~s a conrH:!dion point1 which can tndude a redis.tdbutkH1 pokit of' 

an end pofnt for data. transm!sskmsi and vvhkh can rec.:ogniz:e, process and/or fon.vard 

eon,munkat1.on.s to other nodes, for exa.mp!~. internet routers can kiok at an IP atk!ress 

prefix or the Hke l(fontlfylng a devk.tis nehvork, Then, at a m~twnrk !eve!, routers can Iook 

at a set cf bits ldenUfylng a partit:u!ar subnet Then~ at a subne.t !eve!. rcwt€rs. can look at a 

set of bits !dent!fying a partlcuhlr device, \lV1th typ'ica! mobile !P -c:ornmunkatlons, lf a user 

disconnects a rnobi!e ,h~vice from the !ntern€.t and tries to n~conntd !t at a nevi subnet~ 

then the devh.:e has to be reconf!9uted \>~,11th a new' W address, a prope.r m~tmask and a 

default router. Othervvise~ n:iuting protocols would not be ab!e to deliver the packets 

properly, 

Hrull1QffsQf. MpbHeJ)J'§\dq~s 

[Para 21 J !n the context of a mobile dev!Ce v,11th an W-··b.ased wireless net1Nork interface, 

the n1obHe device nefilds to perform ma.ming or har1doffs '!A,'hen it n'Rwes from tme network 
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to another network! or from one access point of a net\s...'Ork to another~ in orch~r to maintain 

session continu!ty\ thus making it lmperat!ve for a mobile device to fim1 lmmedlately an 

appropriate point of network attachrnent and remain connected to enstire session 

contfrmlty, With existing handoff methodologies. handoff ls typically au:.omp!lshed by 

performlng the following sequence of protocol !ayer specific handoffs; 

• First~ handoff takes plate at the physical !ayer. In this rngard, the mobile device 

switches its radio channel to a 'l<Virnless base station or wire!es.s access point in the 

target network. 

• Second~ handoff takes place at !ayer-2, In this regard, the mobUe devlre 

switches its layer-2 (Le,, link-layer) connections to the target neH>vork, As expfained 

above, the Hnk layer or layer-2 refers to the protocol immediately befow the IP-layer 

that carries user traffic. The: mobile device performs !ayer-2 authentication vv!th the 

target net\-•.iork !f the target netvvork requtres such authentk:atlon, 

• Third, handoff takes place at the !!'~-!ayer. !nth.is regard, the mobile: devk:e 

obtains a local IP addn.1s:s fron1 the target tletwork, performs !P•-,!aye:r authentication !f 

require.ct by the target netv.mrk. and then performs fP-!aye.r toc.ation update so that tP 

pad<ets de.stlne.d to the mobile devic~ can be routed by the !P network to the rnobile 

devk:e: via the target network. In som.e lt1stance:s~ one way to support IP bye:r locath::in 

update is to use Mobiie IP defined by the !ntNnet Engineering Task force (lETF}. 

$ Fourth, handoff takes place at the appHcat!on-!ayer, The mobl!e device 

perfonns necessary- steps at the applk:atkn1 layer to ensur~ that its app!kation traffic 

wm flow corrnct!y to the appHcatlons on the rnobHe. devic~ via the targt~t net\,VfH'k. For 

exarnp!e., wh1w the mobBe devk:e: uses the Session !n!t!atlon Protocol (SIP} defined by 

the !ET'F to manage lts application---!ayer signaling, an appi!catkm !ayer handoff can be 

achieved by the mobile device updating !ts current !ocadon with its hr,me S!P s~1rver, 
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The rnobHe device rnay also need to carrv out app!ication"!ayer authent1cat1on ·vitith 

the target ne:t\¾'ork ff mquirnd by the target network, This is the cast\ for example, 

\Vhen the .rnobile devke, is using the H' Muittmedia Subsyste1-rl (IMS) in a visited 3CPP 

(3,-<l Generation Partnershlp Project) wireless network, where the IMS is a SIP-based 

svstern supporting appf.lcation---!ayer slgna!lng and management fr..)r nnA!tinh_~dla 

applications OVlU 3GPP networks. 

Metlhi Independent .!nformaHonse.rv~,rund Ac~ss .FoJntrNetwo.rk M~ncloffa 

[Para 221 Network rnscov~ry mfors to the !de:ntmcat!on of an .appropriate, point of 

network attachment that rneets thl~ app!!catlon requkements and the t:harnctcristics of the 

mobUe tfovice, in a timely~ accurate: and effid1cxtt rnarmer. it 1s Important fnr the mobile 

device to obtain this infonnatkm beforn it becomes necessary to c.anv out a handoff or 

cormectlvity tntn.sfor operation. Network Discovery thus hw,1!ves obtaining netvvork 

information \-Vhen a mobile device has IP conmH:tivitv·. Nen,vork !nforrnat!on ls any 

information that 1s used by a mobile device for identifying netv,orksi and sean-ifoss!v 

transitioning frorn one net'Nork connection to another. The network ccmnections rnav be 

homogeneous (e,g,,, access points belonging to the same network) or heterogeneous (e.g., 

access points belonging to dfffer-ent networks). \'Vlth the proHforath:.m ,1f wireless network 

servio~ provMersi seamless hamkwe:r across heterogeneous neu-·vorks is becoming as 

important as handover ben,veen hornogeneous netw,xks. !·fowevet, heten.1geneous 

handover requ!res thB following key capabH!tles: 

Rca1~Tlme !nformaticm Avallabi!lty: To discover the most recent and accurate 

!nforrnation of various network elements of avaHabte networks as that 1nforn1at1on 

becomes available. 
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Qukk Network Discovery: To discover the existence of avaHab!e networks and 

inforrnatlon regarding the networks to whlch the: rnoblle device may connect in a 

handover ope:ratlon, 

Quick Selection of Candidate Networks: To quickly select one neti,.vork that the 

mobHe device 1Ni!! prnfor to use$ \~+1en mu!t!p!e networks are available at the same 

time, 

Proactlve Handover Actlons: To perform requlrnd handover actforrn beforn the 

mobHe device ls actuaHy handed ov~r to a target network to reduce detav and 

poss!Me session discontirwity. Ftw example, th~ mt,bl!e devlte may pre-acqtHre a 

local lP address and perform pre~-authentka.Hon with a target network \'vhifo stm 

coriri.ected to a first nert,vork; so that when the Hme comes for the handover~ the 

mobile !s a!readv assigned a valid IP address and already is authentkated with the 

tat9E;.~t network, 

[Para 23] Network Discoverv and acquisltkm of a focal !P address c:an be performed either 

by direct !ntlN\3..Ct!on of the mobile devke with the candidate: net'1vork(s), or through sending 

of <w~r!es to a Media !ndep€ndent lrrformation Server {MHS); the location of whlch the 

mobile devk:e is assumed to be aware. MUS is a server that provides users with useful 

intbrmation for maJdrig eJfoc.tive handover dedskms, The MHS query ls the latest approach 

in seamless w!reh~ss network handoffi being stm in the research phase and extensively 

discussed among peers in the industry~ such as thE;.~ IEEE 802,21 VVotking Group. lr1 its 

present state of ck~ve!oprnm,t, th~ MUS q1.H,~ty is contemplated to be trtggere:d h\t var!adons 

ln radio slgnaf strength Thus, anv perceived weakne.ss in thE;.~ radio signal quaHw '>NH! cause 

a query to he sent to the M!!S asking ft1r the !1st of avaJlab!e rie!ghborhood r1etworks and 

their ilssodated pararneters, 
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[Para 24] However, the present Inventors believe that the variation of radio signal 

strength could be reflective of an acti.ia.! network deterioration neces.sitatlng the swacb1ng of 

a rnobi!e devke from one network to another,, or lt could he a false alarm because of 

inhernnt charactedstks of netvvork radio stgna!s that result ln transient variations. 

Consequently, i.-vhern the perceived netvvork deterioration because of signaJ strength 

variation ls fadse, the mobile device \V!U urmecessarHy send MHS queries and wm repeatedly 

receive the same supeJ-f!uous !nformatlon, Further\ a mobile device is Hke!y to repeatedly 

traverse the same geographkaJ area (e.g. 1 an office employee wm mosdy travel from home 

to offic.e and back). Consequent!',\ repeatedly sending M!IS queries to get information 

pertakdng to the sarne geographical coordinates will generate an um1ecessary signaling 

burden, There thus exists a need in the art for Improvement in the interactivity betVJt'H!n 

mobile devkes and M!IS apparatm;, 

SLJMMAR'\l _Of THE PREFERREOJJV!BODtMENTS 

{Para 25) The preferred embodiments of the present invention f\ilfHJ the existing need as 

exp!aine.d above1 by providing systems and methods for effkJent!y acquiring network 

discovery information by a mobik~ ctevic.e, Accordhig to various aspects of the hwentlon 

dis.dosed herelnbe!ow: 

[Para 26] A rrH.1bHe device, whenever !t rnrnives information from a remote t,msi saves the 

!nforrnatk1n for future use, Consequendyi the mobile devk:e builds as oi.vn local databasli 

of existing networks w·Jth their associated chara.cte:risticss appropriately rna.ppicd vv!th GPS 

(GiobaJ Posithm!ng Sy.stem} coordinate:.s or other appropriate form of geographical focation 

lder-1tlfylng lnforrnation. 

[Pam 21] As a consequence of tht! above; a rnobHe devke becl1n-1es 1'smart'' over t!nH~ 

through the !earnln9 pr<.)Ci~s.s (e,g,; it builds lts <JWrJ lorn! database over the time). Thus, it 
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first attempts to ut!!lze its ovm d.ev1:!oped databaseam::li only .if StH.:h database k1forrnatl<m 

fo.Hs short~ makes a remote query to a M!!S to get requ!red frrformadon for se:ss!on 

continuity and performing h.?.mdovers. 

{Para 28] The mobile device rnav store the information: ruc-0ived from the MllS in lts O\Vn 

local database tt)gether with a tin1e-stamp, Each time the mobile devke needs to get 

updated or nevv ~nformation$ it sends a ret1uest to the MUS afong \>Vit'h the tirm}---starnr1 

appended to the request, The tirm~-stamp enables the mobHe device to fetch !nfonnation 

from the MUS on!y if: 

(I) the c.fosired information is not available at an in the mobile devlci/s focal 

database; 

W) the available informatifJt'l ls considered to be oki enough that an update should 

be obtained; or 

OiO a. Nt?tv1ork Stabll!ty !ndeJ< (NS!,L which ls estabHshed through th~ k~arnlng 

process, ts low·, NS! is determined based on the frequency of changes/evolutions 

experienced by the mobile device !n a glven period of tirtH~, In other \•\'Drds. the 

mobih~ devk:~ looks at its database to determine how many times updates were 

obtained for a given network. lf the mobH~ device finds that a database entry has 

been updated/modiHed morn. than a certain nurnbi~x t'if times !n ., given period of 

time1 the given net\>vork ls considered unstable for the 9iven th'n~~ period and the NS! 

may- b,~ dl'Icrernented or redtH.::ed, On the other hand 1 !f the mobile device finds that an 

er1try has not been updated/modified at all ever a given period of tlmf\. the given 

network n-iav be cm1sidered to be stable ,wer such period. Based on this observation, 

the NS! can he increased nr incremented tN some discrete value, 

{Para 291 The thtH:--·stamp also facl!h:ates the fetching of on!y delta information from the 

MUS (Le., the difference betw~e.n th~ information stored !n the. mobHe devic€:'s database and 
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the infonnaUon held by the M!lS). Thus~ the: time-stamp based quety causes the M!!S to 

send only· the updatesi If any exht1 afte.r the tlme spedfled ln the thne-starnp appended to 

the MUS qm.N)', The M!!S wm accordingly respond with only the updates instead of flooding 

the mobile dlwke vtith information that the rnobi!e de:vh:.e rnight already have, 

[Para 30] The preforred ernbodlrnents •Of the invention thus make the mobile device MHS 

query and response cornnumk:atlon optimurn and effklent. This wl!! not only reduce 

superfluous traffic on the network but also wm e:llminate t:rnnece.ssarv burdens on the M!IS, 

thus rnaking the lnteracHon between the MUS and the mobHe device faster arid more 

effective, 

[Para 31] The: above and/or other aspects, features and/or advantagt~s ofvarkms 

embodiments will be further appredated in view of frR1 following desc.f'!pt!on in conJunctlon 

w-lth the accompanying flgures, Various. embndirner1ts can indu.de and/or exclude dlf'fernnt 

aspects/ features and/or advantafJQS \:Vhe.re applicable, !n adcUt!on1 various embodln1ents 

can combine mm or morn. aspett or feature of other eml10,.Hments where: appUcable, The 

descriptions of aspects, features and/or advantages of particular embodiments should not 

be: construed as BrnH:lng other embodiments or the dalrr1s, 

BRlEF Of$CRlPTlONOf THE J)AAW!NGS 

[Para 32] The preferred t~rnbod!rne:nts of the present inventkm are shown by a way of 

example$ and not Hmltatkm. in the accompanying f!gurns, Jn whkh: 

[Para 331 FIG., 1 is a flow diagrnrn i!!ustn1tlt19 an implementation of a M!JS qu~HY in 

conjunc.tlon vvlth a handover process by a mobile device CHent according to one pn~ferred 

err-1bodlment of the invention; 

{Para 34] FIG. 2A ls a flow diagram mustrating an irr1p!ementatlon of a MUS query in 

conjunction ,Nlth updating databttse Information by a mobik~ device Client when traversing a 
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particular geographk region, ao::on:frng to another preferred err1bod1ment of the h1ventior1; 

and 

{Para 351 F!G. 28 is a flow ,Hagram llh.1strating an imp!ernentatlon of a handover process 

by a mobile device C!!ent according to another prnforred embodiment of the !nventh:inj 

when updated database information ls automat!c.a!!y performed as !n Fig, 2A . 

.PITAU&D DESCRWTION Of THE .PREFf;_RR,ED .EMBQ.DiMf.NIS 

[Para 36] ln conjunctkm with describing preforred embodiments of the invention, a br1ef 

discussion of current MHS func.tkma!!ty wm first he provkfad. MHS maintains updated 

infonn,ition about networks, low-er layers and available information about higher layer 

services, The inforrnation contained by the M!!S can be dassified ge:nera!!y Into three: 

groups; 

1. Genera! Network lnforrnatkH1 (GNI): .lndude.s a general overview of the network 

such as Network m, Location of dlff-ernnt PoAs (Point of Access) in the Net\l\l'ork, the- IP 

Vt~rsion(sJ supported by the Network, Netvvork Operator (service provlderh etc. 

2, U-nk uwe-r !nfont1aHon {LU): indudes information related to neighbor maps and 

link layer para.meters (channel~ frequency, PHY (physical) types), data rates, nelghbor 

lnformatlon, security, QoS, etc 

3. Higher Layer Information (HU): 1.ndudes higher !ayer Sl~rvices or applkations 

that are supported by the: network. For example$ Internet tonnectMty, Mult!medla 

Message Service (MMS), Mobih~ IP (!vHP), Virtual Private Network (VPN), VoIP, e~maH, 

Wse-c1 Strearning Medkt, Pridng of Access (e.g, foe versus free access), Use of NAT, 

Roamlng Partners, e.tc woti!d constitute HU, 

[Para 37] 'rhe above infonriatkm has an associated Nme--·starnp. MUS provides the above 

infonnat\on to a mobHe device: Viheri the mobile dlWice sends a query so that lt can rr-rn.kt~ i.l 
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proper handcrver dedslon when ma.ming across either hornogeneous or heterogeneous 

networks, While all of the above information serv!te elements are necessary and vvm be 

available via an 802,21 lnforrnation servk.e frarneworks LU wm be: mostly ava.Hab!e dirnct!y 

[Para 38J Another capabmtv ()f the MUS is keeping a Media !ndepem:kmt Neighbor Graph 

{MING). fl.4lNG contains a set of different types of neighbors relative to a given PoA Thfs set 

can be kept by the .M!!S functlonaJ entity and can help a n1obHe device to ldentH\t quickly the 
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media types dynarnicaHy through the cmn-se of report/response rnessage exchanges, 

Simil.a:dy, an updated rncord of lnfonnatior1 Elements can be maintained by h~wing reporting 

agents that when traversin11 certain netiNorks send the essentta! information about ttu)se 

networks to the MUS. Enhancements !n such MHS capab!!itles are part of the present 

inventif..)n and art~ des,cdbed below. 

[Para 39] Ml!S is also capable of being accessed from any single network. Thus, for 

~xampte, using an 802. 11 access nen-vork it may be possible to get informatkm not only 

abovt an other 802 networks in a particular region but also that of 3GPP and 3GPP2 

networks as \:V~!L Sit'nHar!y using a 3GPP2 rad!o transmission, it may be possible to get 

access to Informatkm about an 802 and 3CPP networks ln a give:n region. This capabmtv 

allows a mob.He device to use !ts turn~nt!y acthte access network and scan for other avaHab!e 

access netvvorks fn a partk:u!ar geographk:a! region, Tht.is a mu!ti~lnterface rnobi!e device, 

does rlt)t have to powm· up each of its individual racHt)S to get informatk:in pertaining to each 

network correspondlng to such radios, 

[Pam 40] In an::ordam:e with the preferred embodiments of the invention, it is propc.1M~d 

that f..,ms be capable of receiving i'nforrnaUon from the rnportlng agents and storing ft 

together with a t1n1e~stamp, ft is also proposed that the MUS be capable of rejecting 

received information If that information is a duplicate of previously stored infof'f'M\t\on, 

These capabHitie:s are not present in the MHS that is presently under re.se_ard1, 

[Para 41] A tnobi!e device in ac:corclance w'ith th~ present hwentkm would be provided 

with multiple rad lo network intt~rfaces~ such as IEEE WlAN interfaces (e.g,, 802, 1 l i 802. 161 

and 802.21 interfaces) and 3GPP/3GPP.2 ceULl!ar network interfaces (e.g,, WCDMA, GPRS, 

GSM, uirrua2000}. \l\lhen a mobile devlce moves about 111 a particular region, lt may need to 

~xecute a handover between \VLANs, or h~tween a \\/LAN and a ce!h.dar network. When the 
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mobi!~ tfovke !s covered in the region by mu\tlple WLANs simuitaneoush,\ lt needs to select 

one \MLt\N to use if it de:dde:s to use a WLAN. 

In accordance with one embodiment of the hwe:ntkn1s the mobHe devke \'\•!H: 

1, Recefve network information by dett~cting and receiving radio signals in Rs 

current geographlr.a! nejghborhood. The mobHe device may be eithN' ln idle mode or 

in connected mode. !11 connetted mode~ it discovers addlt!onal information (for 

instance higher !ayer information)~ as compared to idle: mode whern it perceives PHY 

layfH' inforrnatlon on!y (for instance SeNke Set tdentlfiers (SSIT.)s)); 

2, Receive d~sire:d information about the nehvorks by communkatkm wlth l\,ms, 

The mobile devke ~lther may wish to get the lnfom1ation about the networks In its 

currertt: neighborhood or in thB upcoming neighborhood that the mobifo d~vke ls 

heading tm,vard.s, Comrnunkatlon w'ith MUS al.so may be: commented in the ldle mode 

(Le .• when the n-H)blle devke is not ac.tuaUy invofve:d in any active session) Qr card~d 

01.n 111 the: background 11vhen the: active sesskn1 ii ongoing. The idle mode 

cornmunkatlon option r.an be activated when the mob!!e dlwke ls conne:<:ted to an 

exhaustible power supply (car battery, battery--powered AC supply\ etc.) for battery 

powe:r saving; 

3, Retain the Information that it receives fron, the above noted methods ever, afte:r 

ft disconnects, !eaves the neighborhoods or ends the session with MUS. The mol::dlt~ 

devin~ wm %rve the information in !ts local memory duUy mapped with focation 

coordinates and mapped whh a tlrne-sta.Jnp. This ~nab!e:s H to establish its m.vn loca! 

database of rH~t\vorks, Location cot)rd!nates can be obtah1:ed from a bui!t~in GPS 

devh:e or other device having a<:cess to CPS or simHar locatkma! roor<llrm.tes. The time 

s1gr1aJ for the tirne---stamp can be received from a bullt~-in dock, a GP$ dock or any 

other radio dock, Either GPS or a radlo dock is recornrm.~nded on accuracy and 
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synchronism grounds, The information received from MBS can be saved as ls and 

updated only when the rnobHe devke again connects to the target n€:t\'l.tork, ff it 

happens to come back to the same neighborhood in the future; 

4, Rm1se the inforrnation saved in its own ioca! datahas€: 1f lt comes back to the 

same neighborhood in the future. This saves tr:m mobile devke from having torn·" 

sense the PHY !ayer or nc~• .. query the MHS, 

5, Fetch only the delta information from MflS based on the time-stamp, The time-

stamp based query wm ask MUS to send only the updates, If present, after the time 

speclfled in the time·--stamp attached to the query·, The ts.•ms wm accordingly respond 

with the delta updates instead of flooding the mobile devkJ~ with the !nfonnation that 

it already has, (The time-stamp is a part of the message format It essentiaHy makes 

the query appear Hke "Stmd me the requested information lf you have updated 

inforrnation after time xx:yy; lf you do not have any updates available after time 

{Para 42J Thus, the preferred embodiments of th('l invention prov!de the ft)Uowing 

fonctionaf components: 

a) Storing a recent history of rnovernents of a rnobi!e device h-1 lts own k)caJ 

database. 

Hw rnciJlv-ed infonnaticm, The mobHe device vA!! receive the fuH informatkm about the 

Alternately, the mobile device wm receive either tonfirrnatkm that !ts existing 
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infon-nat!on 1s up to date1 or delta upd,ites if the !nformatlon is okL The MHS queries 

appended wlth time-stamps faci!it:.1.te ach!evernent of trm$e object1ves, 

d) Stodn9 the information received in steps ai band c nu1pped together with CPS 

coordinates and t!rrH.~"·stamps, 

e) Srdecting the most suitable candidate network bm,ed on th~ location 

coordinates and user c:r!terla and offering the user the selected candidate 'livhiki the 

sesslon is ongoing, 

f) Perfr1rmh1g pm-authentication with the s~.lected riet\'vork and making the target 

network ready for the poss1bJe handover. 

g) Recording a !og of Pt~rfonnanc-e of the netw·orks used, 

[Para 43] The.Se steps vvm popt.d .. lte the mob!!e device's ovvr1 database and prioritize the 

candh:late networks according to the user's. prn·forr-ed cdt.eda. The stored advance 

knowledge. wrn reduce the network detection time; help proactivt~!y decide the next 

attachment point w be used, and pt~rform a proactive Vertical or Ht)rizontai handov1.~r. The 

pro---act1v~ handover actions include acqulring a local JP address frnm. or perfbnn1ng pm~ 

authentkation ~vith, the target network, These ~nah!e the user to attain seamless roorning 

across several radio networks. 

{Para 44J Referring now to F!g. 1 an example of mobile devke f1.mctkmaHty in 

accordance '.•vhh tht~ pr1ndp!es of H1l~ itWlmtk:m is described, .First, the variation in the 

received slgna! strength trif)gers the rnobHe devke to get GPS parameters (Stl'ip 10) and 

check the local memory to check for the exLstence of netwt)rks in prox!m!ty to the c1.u·rer1t 

geographic location {a 100 rm~t.er range !s shown in the figure for the sake of example) 

(Step 11 ), lf the rnoh!le device dtH,.~s not find the avaHabWty of networks !n the local 

datahase1 it sends a query to MUS for fuH informatkm (S~p 12), The infonnatkH'! received in 
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response frnm M!!S (Step 20b) ls used ftx handover (Steps 1 3i 14}, Besides using the 

acquired Information for handovN, it ls also saved in the iota! database (Step 15), 

[Para 45] On the other hand, if the: mobile finds the aval!abiHtV of r)et\>vorks tn the 

database. it seJects one according to the user pref~rence (Step 16). Oser preferences may be 

based on Security, or Cost, or Perfonnance:, or CapabWty of !nte:rfadng w!th CeUu!ar 

Networks, User preference ff1fW vary from user to US(1t or from time to Hn1e even for the 

sarne user, A process coupled vi,iith tiser inter'f.ate {not shown Jn the figure) can be used tt'l 

rna!i;r.ce. this foatur{::, 

[Para 46] After selecting a potential candidate net\vork using the local databa:M::., the 

a!gnrithrn checks the update history to determine how o!d the information !n the database. !s 

(Step l 7}. ff the retrieved infonnation has been updated within the set e!apse.d tfrne At and 

is deemed usablf\ then the algorithm advances to start handover actions, (Step ·14). On the 

other hami, lf the update history im:Hcates that a significant ammmt of time has elapsed 

since the last update, the a!gorlthrn c:hecks the Neu,vork Stabmtv Index (NSt) (Step 1 8) which 

is ev·a!uated based on how frequently the. network parameters vaded over a given period of 

time:, A high NS! indicates an exce!!ern: stahmtv rec.ord and reveals that query to M!lS tt) get 

update at this tkne is not n(H.:essary, Accordingly, in thJs case the a\godthm advances to 

start: handov-er actions (Step 14), The. NS! can a!so be rnade: a f!Jnctkm of titr1e so that lt 

gradua!!y decreases with the passa9t1 of thne ensuring that after a suffidendy !ong course 

of time, updated inforrnatkm must be obtained from MHS, 

[Para 47} !f the tknt1 €lapsed since the: !a.st updat€ ts. greater than the set Ati and the .NS! 

Is below a certaJn preset threshold. th~ algorithm initiates t:ommunkaHon vv!th MUS to get 

the L~pdates (St~p 19). !f the response of MUS query (Step 20a or Step 20b) is negative (Le.1 

no networks are avaJ!ab!e; the.nan a.le.rt can b~ se.nt tt'l the user saying for example that 
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''sesskm may be dropped in next 100 rneters" (Step 21 )., The same can also be stored for 

fuwre use (Step 22\ 

[Para 481 Com::.urrenUy Vi!th the dmcklng of the NSI at step 1 s~ the ru.nnber of Umes that 

the infonnatfon has been updated (Le., ttn? 111.nnher of deltas} within the predeterrnined t!rne 

pef'!od ls ched<ed at Step 23. If it ls fot.md that no variation occurred in network parn.met~rs 

over the extended period of time$ lt is assumed that the riet\-\<'Otk is refa.tively stable and the 

NSI is increased (Step 24), lf ft 1.s found that variations did occur~ the NSl is decreased (Step 

2 5). Aftet each !nc.rease or decrease of the NSt processing returns to Step l S to re---check 

the NS! value to determine acceptabilltf, 

[Para 491 Figures 2A and 28 show ah:~mate implementations of the same concept as fig, 

1. The algorithm shown hi Figure 2.4 tracks Steps 10-13, 16-19 and 23-25 of Fig. l and ls 

used solely to bulld the local database whenever the mobHe. d-evke ls ON, As such the 

explanation of these steps wrn not be repeated., The process can run t1itht~r in the 

background or parallel to a main session. The a!godthm shown 1n Figure 28 ts used in 

conjunc.tlon with the cnntlm.H>us database bu!!ding a!gor!thm t)f Flg .. 2A and tracks Steps 1 0, 

11, 16 and "! 4 of Fig. 1, and is used fm!-y to select a network for hand.over, As such, the 

ex:p!anatkm ,of these steps wm not be repeated .. As shown 1 a preUm!nary query can be sent 

to the !\4HS for genera! !nfi:1rma.tlon only ndilting to cost, faatures, etc t)f avaJ!abte networks, 

foi kwved by seh?c.tion of the avaHab!t~ m~tworks that meet \-vlth user-specified prefanmces. 

A subsequent quer-y ls then sent to request fuH network information for the rmtwork(s) t:ha.t 

rneet the L1ser's specified crit.flria, 

[Para 501 Thus, u.sinq th~ aJqodthms of Flg.s, 2A and 2B, the mobile device win always 

c.hec.k lts ~fatabase as lt traverses a particular 9eographk region to determine \•Vhether 

netv-1ork infonnatkm is stornd for such rng!on; send a M!IS query to build its database ff no 

1nft)r-mation is .ston:~d; serid an update M!!S query if stored lnformabon is old and needs to 
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be updatEid; and will look for a candidate nenivork in !ts local database when a handover !s 

necessary~ select a candidate netvvork from the kn:al dt-\tabaSt\ and perfonn the handover 

process, 

f Para 51 J WhHe the prf?,sent invention may be embodied in n1any different forms, a 

rn.1rnber of mustrntlve embodlrnents are described herein ,.vith the Lmderstm1ding that the 

present disclosure ls to be considered as prtw!d!ng exa.mples of the pr!ndp!es: of the 

hwt~rition and thi:i.t such examples are not lntendm-J to Hrn!t the invention to preforre,d 

err1bodlments descdb~~d herein and/or i!lustrnted herein, 

Broad Scnp~ pf _the Invention 

!Para 52J WhHe mustrat!ve embodiments of the invention have been described hern!n, the: 

pre.sent inventkm is not Hrnited m the. various preforred embodiments dRscdbed he.rein, but 

indude.s .any and aH ~mbodknents havh',g equivafont elementsI tr1odifh.:ath::ins1 omissions:, 

combinations (e.,g,, of aspects at:t-z,ss various embodhnents), adaptations and/or alterations. 

as would be appreciated by tht)Se iri the art based on the present dlsdmmre, The 

llmltatlons ln the dalms are to be interpreted broadly based on the language. employed in 

the daims and not limited to exarnples described h1 thi1 present spe.dficatkm or during the 

prnsecutkm of the appHration, \•vhk:h examph;is are to be construed as m:m~exdus1ve. For 

examp!e1 in the present ,Hsdos:ure$ the tenn "prefora.b!y" is non-exdusivt~ and tnearts 

"preferably, but not !lmited t<L'' In this d!sdosure and during the pros.ecotkm of this 

application, means-plus-function: or step---ph.rn-functinn Hrnltations wm only be ernployed 

Vlhere for a spedfk: dahn Hmitatlon a.B of the fr1!!ovAng conditions are pres~nt h1 that 

lirnltation: a} t'mt1ans for" or "step for" is expressly redted; b) a corresponding ftmctkHl is 

expressly redted; and c) structure, material or acts that support that stn.tcwre a.r~ not 

reclted, in this disclnsure and during the prosecution of this app!icat!on, the terminology 

Samsung Ex. 1004, page 134 of 974



11present inventlort or 1'i11venti<.m'' may be used as a reference to one or more aspect within 

the present disdosure, The language ptes.ent !rwentlon or invention should not be 

impror,.)t~rly interprt~ted as an ldentffication of cdth.:aUtv~ should not be impmper!y 

interpreted as applying across il:B a.spe:cts or embodht1ents (Le-i it should be tmderstood 

that the present invention has a nurt1ber of aspects and ernbodknEffits\ and should not be 

in1proper!y interpreted as !!rn/Un9 the scope of the il:ppBcatkm or dalms, in this d1sdosure 

and during the prosecution of this .appHcatk1n, the term!rwlogy ''em!::mdlment'' can he used 

to desc.r!be any aspect, feature, process or step, any comblnatkm thereof, and/or any 

ponfan thereof, etc in some exarnples, various embodiments may lm:lmie ov~rlapping 

fo:aturns, ln this disdos.ure, the fo!k1win9 abbre:v!ated termh1o!ogy may be ernp!oyed: "e,g.1' 

which m~:'Htns "fot i~xamp!e." 
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What is da!med is: 

[Claim 11 l\ method of perforrning a hari<1off operation ft1r a wlrek~ss IP 

mobHe dt1vkes comprising the: steps of: 

providing a iocaJ database in said mobile device that stores wireless network 

lnfornult!on; 

comparing a received sigrm! strength of said rnoblle device with a threshold 

value, and if sahi received slgnal strength ls de:termined to be weak as compared \>Vith said 

threshold vah.ie~ 

checking said local database fur available wireless netvvorks !n a current 

geographic n1gion in which said mobH-e device 1s located and !nitlat1ng handoff axt!ons to a 

target ne:t\'\.•'Ork ff an ava.Jlab!e netvvork exists as stored 111 said database; 

if no ava.Jlabk~ network inforrnatkm for said regfon exists in sald databases 

sending a query to a ~•HIS for available network informatk'1tls and initiating handoff actions to 

a target network !f an avaHab!e: neti,-vork exists as indicated in a re:sponse from said M!!S. 

{Claim 2] The method of claim 1 , further comprising the step of obtaining 

geographical coordinates to det€rrnine a. present geographk region location of said mobile 

devke, 

[Claim 3] 3, Th€ method of daJm l. fwther comprhing the step of storing 

network informatlon re:cdv-ed in response to a qu€:ry to said MHS in said local database, 

[C!aim 4] 4. The method of dairn 1, further comprising the steps of storing 

Samsung Ex. 1004, page 136 of 974



assodat!ng a time-stamp with inforrnation store.cl ln said local clatabase1 \\ihere sald time­

stamp Indicates the Urne that said JnfonruxUon has be.en update_d. 

[Claim 5] The rnethod of d<'\!m 4, further comprising the: steps of 

deterrnining whether network irlftxrnation stored ln sak! local database is in need of btJ!ng 

updated by cornparing a current Orne vAth said time-stamp, sending a M!!S update query 

indud!ng said time·.,stamp to sald M!!S if stored network informatlon needs updatingi and 

updaUng said ne.t\Nork information \Vlth updated lnfonnatlon HH.:eive:d in an update 

response frorn saki MUS, 

by said M!lS indw1es on!v in.formation that ts different frorn the network lnfurrnation already 

stored in said local database., 

{Claim 7J 1, 

Network Stabmtv Index (NSt)1 whk:h is lndkat!ve of the frequenr,y with which network 

information updates are provided for a certain new.iork over a prndetenn\ned period of 

timei and storing said NS! in sald !oca! databa~HJ, 

said NS! when it i.s dt~tt';!rrr1ined that stored netvvork Information is determined to need 

updating; and proceeding to send an update MHS query if the value of said NS! 1s below a 

predetermined threshold im:Hcative of suftk!ent netwotk stability, 
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The method of daim 7, further comprising the step of constJ!ting 

said NS! when It Ls d~t(11Yn1ned that sto~d netw'Ork information ts detennlned to need 

updating* and rnfrain1ng from sending an update M!!S query if the vatue of said NSt is at or 

above .a predeterrnined threshold indk::at!ve of suffk1ent network Stitbmty. 

[Cialm 1 OJ The. method of dairn 8, further comprising the sh~p of decreasing 

said NS\ value \.\/hen network update information ls received wlthin said predetermined tirne 

p~riod, 

said NS! value when no network updatt~ inft)nnation is re:c~ivt1d within said µr-ede.t1.umlned 

tlme period, 

[Claim 121 l 2. The n1ethod of da1m 2, wherein the step of obtaining geographical 

tQor,Hnates comprises the st~p of receiving CPS signals, 

{Ci.aim 1 31 "! 3. A method of maintairdng a net\-%'ork information database: In a 

wireless !P mobile device, coi-npris!ng the ste.ps of: 

providing a kx:aJ dat,ibase in said mohHe de.vk:e that stores wtrniess network 

information; 

checking said !ocaJ database for available wkek~ss ne~vorks in a current 

geographk reglon in which said rnobi!e devke is located; 

if an avaHab!e network exists as stored ln sald databaSl\ tfo:terrnlning whether 

sttwe.d network information of said avaHab!e net\ivork ne.eds to be t.ipdateds sending a M!!S 

update query to a M!JS if said stored netv1ork !nformatlon needs updatfn~L and updating 
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said network lnformation 1ivlth updated information received in an update response from 

said M!!S; 

if no avaJ!ab1e network 1nformatlon for said regkm exists 111 said database1 

sending a query to said MBS for available network inforrnatkm1 and storing ne:tvvork 

rnformatkm received in a response from said Mf!S in said databast1. 

The method of da!m 13, forther cornprislng the step of obtaining 

[Claim 1 5] 15, The method of claim 1 31 \<Vherein the .step of determining whether 

stored net1Nork 1nfonnatlon needs to be updated comprises the step of cor'f1par!ng a stored 

tlme-starnp associated wlth .saki stored net\-vork inforrnatkm with a current tlme, 

Ht 

said M!!S update query, 

tc!aim ·1 7] 17. The meth(H.i of claim 1 Ss w·herdn the step of determining whether 

stored ne:tl.'\lork infonnatk)l1 needs to be updated comprises the furtht~r st~p of con.suiting a 

Ne:tvvork Stabmty Index (NS!) when result of said compari.son Indicates a need for nen,vork 

information update:, and .sending a Ml!S update query only if a value of said NSI is be!nw a 

predetermined network stabmty threshoki !eveL 

[Claim 18] The method tJf dalm 13, wh0:reln the step of sending a query to 

said Ml!S for avaHable network information comprist~s th~ ste:ps of: 

sending a pn~Hrrdnary query for ger1era! ne:tvvork information; 
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pre-forences; and 

sending a second query to receive foll network information for at lease ontJ 

infonnatkm; 

cornparing a receJved si~ma! strnngth of said rnobile devke with a threshold 

vah..m, and if sald recelved signal strength .is rJete:rrnlned to he weak as cmnpared with said 

tht\_1shn!d vah..1e* and 

geographic re.g!on in which said tnobi!e device !s located and init!atlng handoff acttons to a 

target netvvork if an ava!!able network exists as stored !n said database. 

is obtained and updated in accordance- with the: rnethod as set forth in daim 13, 
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{An Alternate impternentatlnn) 

3/3 

�~�~�S� Ct1,1,:~~~I"t1~t~~':: ""I 
Xi, )'i,l-1 :-': ·wnm,\~~~~ t 

------,----""'""--""""''"'~ 

' ----i 
Ch~~ l--$;:a? Mi::m~~t)' 

t"~~>f N&tW:>f~$: Rt~Pl}~~"t k~t >~1. 
'ti. z·1 a~t:m~1:t)k:? • 

~t~n: H~~nd:.~'!-~r ~<,:~!<i:~~ 
�1�~�~� :.:·&~ s~k.~t~~·d N:_.~.;.\."u;~ 

Samsung Ex. 1004, page 143 of 974



wireless data collection devices - Google Search 
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wireless data collection devices - Google Search 
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mobile devices databases - Google Search 
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PTO/SB/22 (09-11) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARMENT 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 0MB control number. 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a} 

Application Number 12/815, 165 

Docket Number (Optional) 

110-009US 

Filed June 14, 2010 

For Clearinghouse System and Method for Determining Availability of Carrier-Based Services and ... 

Art Unit 2157 ExaminerS.T. Channavajjala 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified 
application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

0 

Fee Small Entity Fee 

0 One month (37 CFR 1.17(a)(1)) $150 $75 

Two months (37 CFR 1.17(a)(2)) $560 $280 

Three months (37 CFR 1.17(a)(3)) $1270 $635 

Four months (37 CFR 1.17(a)(4)) $1980 $990 

Five months (37 CFR 1.17(a)(5)) $2690 $1345 

Applicant claims small entity status. See 37 CFR 1.27. 

A check in the amount of the fee is enclosed. 

Payment by credit card. Form PTO-2038 is attached. 

$ 

$ 

$ 

$ 

$ 

D The Director has already been authorized to charge fees in this application to a Deposit Account. 

75 

D The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
Deposit Account Number _________ _ 

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. 

I am the 

0 

applicanUinventor. 

assignee of record of the entire interest. See 37 CFR 3.71. 
Statement under 37 CFR 3.73(b} is enclosed (Form PTO/SB/96). 

attorney or agent of record. Registration Number_4_2_,2_3_2 ______ _ 

attorney or agent under 37 CFR 1.34. 
Registration number if acting under 37 CFR 1.34 _______ _ 

/William E. Winters/ 

Signature 

William E. Winters 

Typed or printed name 

August 6, 2012 

Date 

(408) 453-2144 

Telephone Number 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one 
signature Is required, see below. 

0 Total of 1 forms are submitted. 
This collection of information Is required by 37 CFR 1.136(a). The information Is required to obtain or retain a benefit by the public which Is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, Including gathering, preparing, and submitting the completed appllcatlon form to the USPTO. Time will vary depending upon the Individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/I1-800-PTO-9199 and select option 2. 
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PTO/SB/25 (08-11) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING I Docket Number (Optional) 

REJECTION OVER A PENDING "REFERENCE" APPLICATION 110-oogus 

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*, 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, 201 O , as the term of any patent granted on said reference application may be shortened by any terminal d1scla1mer 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. D 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. 

I 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. [Z] The undersigned is an attorney or agent of record. Reg. No. __ 4_2~,2_3_2 ____ _ 

/William E. Winters/ 
Signature 

William E. Winters 
Typed or printed name 

[Z] Terminal disclaimer fee under 37 CFR 1.20(d) is included. 

July 17, 2012 
Date 

(408) 453-2144 
Telephone Number 

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 PT0-2038. 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 mav be used for makinq 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 and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/SB/25 (08-11) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING I Docket Number (Optional) 

REJECTION OVER A PENDING "REFERENCE" APPLICATION 110-oogus 

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*, 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, 201 O , as the term of any patent granted on said reference application may be shortened by any terminal d1scla1mer 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. D 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. 

I 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. [Z] The undersigned is an attorney or agent of record. Reg. No. __ 4_2~,2_3_2 ____ _ 

/William E. Winters/ 
Signature 

William E. Winters 
Typed or printed name 

[Z] Terminal disclaimer fee under 37 CFR 1.20(d) is included. 

July 17, 2012 
Date 

(408) 453-2144 
Telephone Number 

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 PT0-2038. 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 mav be used for makinq 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 and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/SB/26 (08-11) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 

REJECTION OVER A "PRIOR" PATENT 110-009US 

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*, 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 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 assigns. 

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. D 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. 

I here by 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. [Z] The undersigned is an attorney or agent of record. Reg. No. __ 4_2~,_2_32 ____ _ 

/William E. Winters/ July 17, 2012 
Signature Date 

/William E. Winters/ 
Typed or printed name 

(408) 453-2144 
Telephone Number 

[Z] Terminal disclaimer fee under 37 CFR 1.20(d) 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 certification. 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 th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Time Stamp: 18:10:43 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $2514 

RAM confirmation Number 4804 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size(Bytes)/ I Multi I Pages 
Number Message Digest Part /,zip (if appl.) Samsung Ex. 1004, page 971 of 974







PTOISBl06 (12-04) 

Date: 06/14/10 Approved for use through 7131/2006. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwort Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 12/815, 165 

APPLICATION AS FILED-PART I OTHER THAN 
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE NIA NIA NIA 82 NIA 
(37 CFR 1 .16(a), (b), or (c)) 
SEARCH FEE 

NIA NIA NIA 270 NIA 
(37 CFR 1.16(k), (i), or (m)) 
EXAMINATION FEE 

NIA NIA N/A 110 NIA 
(37 CFR 1.16(0), (p), or (q)) 
TOTAL CLAIMS 

82 62 x$26 1612 x$52 
(37 CFR 1.16(1)) minus20 = OR 
INDEPENDENT CLAIMS 

7 . 4 x$110 440 x$220 
(37 CFR 1.16(h)) minus 3 = 

If the speclftceUon and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 

FEE $260 ($130 for small entity) for each additional 

(37 CFR 1.16(s)) 50 sheets or fracUon thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 195 390 

• If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 2514 TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
ADDI- ADDI• REMAINING NUMBER PRESENT 

RATE($) TIONAL RATE($) TIONAL C AFTER PREVIOUSLY EXTRA 
I- AMENDMENT PAID FOR 

FEE($) FEE($) 

ffi lotal . .. OR 
:ii Minus = X = X = 
0 (37 CFR 1.16(i)) 
z Independent . Minus ... = X = X = w (37 CFR 1.16(h)) OR :ii 
c( Application Size Fee (37 CFR 1.16(s)) 

l"IRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) NIA OR NIA 

TOTAL 
OR 

TOTAL 
ADD'TFEE ADD'T FEE 

, 

(Column 1) (Column 2) (Column 3) OR 

CLAIMS HIGHEST 
ADDI- ADDI-REMAINING NUMBER PRESENT 

m AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 

~ AMENDMENT PAID FOR 
FEE($) FEE($) 

w Total OR :ii . Minus .. = X = X = C (37 CFR 1.16(1)) 
z Independent w . Minus - = X = X = :ii (37 CFR 1.16(h)) OR 
c( Application Size Fee (37 CFR 1.16(&)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) NIA OR N/A 

TOTAL TOTAL 
ADD'T FEE OR ADD'T FEE 

• If the entry in column 1 is less than the entry in column 2, write ·o• in column 3. .. If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter •20· . - If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter •3·_ 
The "Highest Number Previously Paid For· (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information 1s required by 37 CFR 1.16. The information 1s required to obtain or retain a benefit by the public which is to file (and by the 

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 

on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 

and Trademark Office, U.S. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800--PT0-9199 and select option 2. 

Samsung Ex. 1004, page 974 of 974


	30743_12815165
	30743_12815165_04-23-2014_Issue Notification
	30743_12815165_04-17-2014_List of References cited by applicant and considered by examiner
	30743_12815165_04-17-2014_List of References cited by applicant and considered by examiner
	30743_12815165_03-31-2014_Filing Receipt

	30743_12815165 (1)
	30743_12815165_08-06-2012_Terminal Disclaimer Filed
	30743_12815165_08-06-2012_Terminal Disclaimer Filed
	30743_12815165_08-06-2012_Fee Worksheet (SB06)
	30743_12815165_08-06-2012_Electronic Filing System Acknowledgment Receipt




