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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 
Shattil, Steve J. 
Application No. 10/145,854 
Filed: 14 May 2002 
For CARRIER INTERFEROMETRY 
NETWORKS 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA22313-1450 

www.uspto.gov 

DECISION ON PETITION 

The above-identified application was forwarded to the Office of Petitions for review of the 
papers. A review of the record reveals that the above-captioned application was 
erroneously issued as U.S. Patent No. 10,673,758. 

BACKGROUND 

The present application was filed on May 14, 2002. 

Prosecution led to the issuing of a Notice Allowance and Fee(s) Due and a Notice of 
Allowability on February 25, 2009. The Notice of Allowance and Fee(s) Due indicated that the 
$755 issue fee and the $300 publication fee were due on May 26, 2009, or the application would 
be regarded as abandoned. 

On May 28, 2009, an untimely payment of the issue fee and publication fee was received, and a 
notice of abandonment was issued on June 24, 2009. 

On July 15, 2009, a petition under 37 CFR 1.181 to withdraw the holding of abandonment of the 
application was received. 

A decision dismissing the petition under 37 CFR 1.181 to withdraw the abandonment was issued 
on June 21, 2010. 

An ePetition to revive the application under 37 CFR l.137(a) was filed April 9, 2020. The 
ePetition was automatically granted in a decision issued the same day. 

A corrected decision on the petition filed April 9, 2020 under 37 CFR l.137(a) was issued on 
April 23, 2020. The decision of April 23, 2023 dismissed the petition under 37 CFR l.137(a) 
and indicated that the application remained abandoned. 
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Application No. 10/145,854 Page2 

On May 13, 2020, an issue notification was issued indicating that patent 10,673,758 would issue 
on June 2, 2020. 

On June 2, 2020, a patent-like document was published. 

DISCUSSION 

Failure to pay the required issue fee and publication fee prior to the expiration of the three-month 
statutory period provided in a Notice of Allowance will result in the abandonment of an 
application. See 35 U.S.C. 15l(b). As explained above, the USPTO record indicates that 
applicant did not submit payment of the required issue fee and publication fee prior to the 
deadline for payment, and as a result, the application became abandoned on May 27, 2009. 

An ePetition to revive under 37 CFR l.137(a) was filed on April 9, 2020. A decision 
automatically granting the ePetition to revive under 37 CFR l.137(a) was issued the same day by 
the Patents Electronic Filing System. A corrected decision issued on April 23, 2020, vacating the 
decision automatically granted on April 9, 2020. The decision issued on April 23, 2020, 
dismissed the petition under l.137(a) and requested additional information regarding the delay in 
filing a grantable petition1

. No response to the decision of April 23, 2020, has been received. 
Therefore, this application remains abandoned. 

Since this application is abandoned, no patent has issued. The following errata will be published 
in the Official Gazette: 

"All references to Patent No. 10,673,758 to Steve J. Shattil of Boulder, 
CO for CARRIER INTERFEROMETRY NETWORKS appearing in the 
Official Gazette of June 2, 2020, should be deleted since no patent was 
granted." 

Further correspondence with respect to this matter should be delivered through one of the 
following mediums: 

By mail: 

By hand: 

Mail Stop PETITIONS 
Commissioner for Patents 
Post Office Box 1450 
Alexandria, VA 22313-1450 

Customer Service Window 
Mail Stop Petitions 

1 The USPTO requires additional information concerning whether a delay in seeking the revival of an 
abandoned application was unintentional where the petition to revive was filed more than two years after 
the date the application became abandoned. See Clarification of the Practice for Requiring Additional 
Information in Petitions Filed in Patent Applications and Patents Based on Unintentional Delay, 85 FR 
12222 (March 2, 2020). Therefore, additional information that provides an explanation of the 
circumstances surrounding the delay that establishes the entire delay was unintentional is required. 
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Application No. 10/145,854 

By fax: 

Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

(571) 273-8300 
ATTN: Office of Petitions 

By internet: Patents Electronic Filing System2 

Any questions concerning this matter may be directed to Jacob F Betit at (571) 272-4075. 

/Jacob F Betit/ 
Jacob F Betit 
Deputy Director 
Office of Petitions 

Page 3 

2 https://www.uspto.gov/patents/apply (for help using Patents Electronic Filing System call the Patent Electronic 
Business Center at (866) 217-9197). 
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PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 10,673,758 B2 
: 10/145854 
: June 2, 2020 
: Steve Shattil 

Page 1 of 2 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In the Drawings 

Please amend FIG. 7 as indicated in the attached Drawing Sheet 7. 

In the Specification 

Column 14, Line 28, please amend "k/f2" to read "k/fs''. 

Column 14, Line 31, please amend ''f( rp) = { d 01, d 02, ... , d 0N} = { d 0
, d 2"k!N' ... , d(N-IJ 2"k!N}" to read 

''f(rp) = {e"'I, e"'2, ... 'd"'N} = {do, d2"k/N, ... 'd(N-1)27'k/N}". 

Column 14, Line 40, please amend "(N-1)//fs'' to read "(N-1)/fs''. 

Column 14, Line 45, please amend "(N-1)//fs'' to read "(N-1)/fs''. 

Signed and Sealed this 
Twenty-fourth Day of November, 2020 

~"'-"-W 

Andrei Iancu 
Director of the United States Patent and Trademark Office 
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CERTIFICATE OF CORRECTION (continued) Page 2 of2 

U .s. Patent Jun. 2, 2020 Sheet 7 of 17 10,673,758 B2 
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APPLICATION NO. 
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Steven J Shattil 
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ART UNIT PAPER NUMBER 
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Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent No.: 
Issue Date: 
Appl. No.: 
Filed: 

10673758 
06/02/2020 
10/145,854 
05/14/2002 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www .uspto.gov 

PART (A) RESPONSE FOR CERTIFICATES OF CORRECTION 

This is a decision on the Certificate of Correction request filed 06 October 2020. 

The request for issuance of Certificate of Correction for the above-identified correction(s) under the 
provisions of 37 CFR 1.322 and/or 1.323 is hereby: 

(Check one) 

~ Approved D Approved in Part D Denied 

Comments: 

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48 

D This is a decision on the petition filed __ to correct inventorship under 37 CFR 1.324. 

D This is a decision on the request under 37 CFR 1 .48, petition filed . In view of the fact 
that the patent has already issued, the request under 37 CFR 1.48 has been treated as a petition to 
correct inventorship under 37 CFR 1.324. 

The petition is hereby: D Granted D Dismissed 

Comment: 

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate 
naming only the actual inventor or inventors. 

/AYAZ R SHEIKH/ 
Supervisory Patent Examiner, Art Unit 2476 
Technology Center 2400 
Phone: (571)272-3795 

Certificates of Correction Branch email: CustomerServiceCoC@uspto.gov CoC Central Phone Number: (703) 756-1814 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent No.: 
Issue Date: 
Appl. No.: 
Filed: 

10673758 
06/02/2020 
10/145,854 
05/14/2002 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

PART (A) RESPONSE FOR CERTIFICATES OF CORRECTION 

This is a decision on the Certificate of Correction request filed 06 October 2020. 

The request for issuance of Certificate of Correction for the above-identified correction(s) under the 
provisions of 37 CFR 1.322 and/or 1.323 is hereby: 

(Check one) 
~ Approved D Approved in Part D Denied 

Comments: 

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48 

D This is a decision on the petition filed __ to correct inventorship under 37 CFR 1.324. 

D This is a decision on the reques_t under 37 CFR 1 .48, petition filed __ . In view of the fact 
that the patent has already issued, the request under 37 CFR 1.48 has been treated as a petition to 
correct inventorship under 37 CFR 1.324. 

The petition is hereby: D Granted D Dismissed 

Comment: 

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate 
naming only the actual inventor or inventors. 

I A Y AZ R SHEIKH/ 
Supervisory Patent Examiner, Art Unit 2476 
Technology Center 2.4.Q.Q 
Phone: (571)272-3795 

Certificates of Correction Branch email: CustomerServiceCoC@uspto.gov CoC Central Phone Number: (703) 756-1814 
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Docket No. CINET 01 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Letters Patent of: 

Steve Shattil 

PatentNo. 10,673,758 

Issued 6/2/2020 

For: Carrier Interferometry Networks 

Confirmation No. 6398 

REQUEST FOR CERTIFICATE OF CORRECTION PURSUANT TO 37 CFR 1.323 

Attention: Certificate of Corrections Branch 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

Upon reviewing the above-identified patent, Patentee noted typographical errors which 

should be corrected. 

In the Drawings: 

In FIG. 7, in the exponential of each matrix element, please amend the denominator "(N­

I)" to read "N", as shown in the attached Replacement Drawing sheet 7 (clean and marked-up 

versions). 

In the Specification: 

Col. 14, line 28, please amend "k/fl" to read "k/fs". 

Col. 14, line 31, please amend ''f((f)) = {ei 81, ei82, ... ,eJ8NJ = {ei0, eJ27iklN, ... , eHN-JJ- 27iklN }" to 

read ''f((f)) = {eJ((JI, eJ((J2, ... ,eJ((JN} = {eJo, eJ27iklN, ... , eHN-JJ-27iklN }". 

I 
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Docket No. CINET 01 

Col. 14, line 40, please amend "(N-1 )/ Ifs" to read "(N-1 )Ifs". 

Col. 14, line 45, please amend "(N-1)//fs" to read "(N-1)/fs". 

The errors were found in the application as filed by applicant. The fee set forth in 37 CFR 

l .20(a) accompanies this letter. 

The errors now sought to be corrected are inadvertent typographical errors of which does 

not involve new matter or require reexamination. 

Transmitted herewith is a proposed Certificate of Correction effecting such amendment. 

Patentee respectfully solicits the granting of the requested Certificate of Correction. 

Respectfully submitted, 

/Steven J Shattil/ 

Steven J. Shattil, Reg. No. 40,170 
P.O. Box 17355 
Boulder, CO 80308-0355 
(720) 234-43 51 

2 
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PTO/SB/44 (09-07) 
Approved for use through 01/31/2020. 0MB 0651-0033 

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. 

(Also Form PTO-1050) 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

10,673,758 

APPLICATION NO.: 10/145,854 

ISSUE DATE 

INVENTOR(S) 

June 2, 2020 

Shattil; Steve 

Page_1_of_ 

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Col. 14, line 28, please amend "k/fa" to read "k:/fs". 

Col. 14, line 31, please amend "f(rp) = {e/81, ei62, ... ,eitN} = {ei0, (!2nklN, ... , (!/N-JJ 2trklN }" to 

read "f(rp) = {eJf/Jl, eN2, ___ ,eJ"N} = {eJO, eJ2:rkiN, .. , elN-1) 21rk/N }". 

Col. 14, line 40, please amend "(N-1 )I Ifs" to read "(N-1 )Ifs". 

Col. 14, line 45, please amend "(N-1)1/fs" to read "'(N-1)/t~"-

MAILING ADDRESS OF SENDER (Please do not use Customer Number below): 

Steven J Shattil 
PO Box 17355, Boulder, CO 80308 

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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PTO/SB/44 (09-07) 
Approved for use through 01/31/2020. 0MB 0651-0033 

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. 

(Also Form PTO-1050) 

PATENT NO. 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

10,673,758 

APPLICATION NO.: 10/145,854 

ISSUE DATE 

INVENTOR(S) 

June 2, 2020 

Shattil; Steve 

Page_2_of __ 

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 

Drawings: 

Please amend FIG. 7 as indicated in the attached clean and marked-up versions of Drawing Sheet 7. 

MAILING ADDRESS OF SENDER (Please do not use Customer Number below): 

Steven J Shattil 
PO Box 17355, Boulder, CO 80308 

This collection of information is required by 37 CFR 1 .322, 1 .323, and 1 .324. The information is required to obtain or retain a benefit by the public which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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6 Fee Worksheet (5B06) fee-info.pdf no 2 
c25e4d 6a0d81 6fe bf6 75 eS c070c 48e93 e06( 

0728 

Warnings: 

Information: 

Total Files Size (in bytes) 864218 

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 AQQlications 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 AQQlication 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 AQQlication 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 PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

10/145,854 06/02/2020 

7590 05/13/2020 

Steven J Shattil 
P.O. Box 17355 

PATENT NO. 

10673758 

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

ATTORNEY DOCKET NO. 

CINETOl 

Boulder, CO 80308-0355 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

6398 

The Patent Term Adjustment is 5804 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

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

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

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

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

Steve J. Shattil, Boulder, CO; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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Issue Classification CPC 
Application ID 

10145854 

Document Date: 5/5/2020 Document Code: IIFW 

!APPLICATION ID CPC TYPE VERSION 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

10/145,854 

7590 

Steven J Shattil 
P.O. Box 17355 

FILING DATE 

05/14/2002 

04/23/2020 

Boulder, CO 80308-0355 

FIRST NAMED INVENTOR 

Steve J. Shattil 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

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

ATTORNEY DOCKET NO. 

CINET 01 

CONFIRMATION NO. 

6398 

EXAMINER 

ABELSON. RONALD B 

ART UNIT PAPER NUMBER 

2419 

MAIL DATE DELIVERY MODE 

04/23/2020 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. 

PTOL-90A (Rev. 04/07) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 
Shattil 
Application No. 10/145,854 
Filed: May 14, 2002 
Attorney Docket No. CINET0I 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

NOTICE VACA TING PETITION 

The purpose of this notice is to advise you that the decision automatically granted by Electronic 
Filing System (EFS) on April 9, 2020, is hereby VA CA TED for the reasons indicated below: 

The record discloses the following: 

■ A Notice of Allowance and Fee(s) Due was mailed on February 25, 2009, which set a 
Non-Extendable Statutory Period for reply of three (3) months. 

■ The issue and publication fees were paid on May 28, 2009. 

■ A Notice of Abandonment was mailed on June 24, 2009, indicating that the application 
was abandoned for failure to timely pay the issue fee. The issue fee was due, on, or 
before, Tuesday, May 26, 2009 1

. 

■ On July 15, 2009, a communication was filed request withdrawal of the holding of 
abandonment, The communication was treated as a petition under 37 CFR 1.181 
requesting withdrawal of the holding of abandonment and dismissed by a decision mailed 
on June 21, 2010. 

■ On April 9, 2020, a Petition for Revival Of An Application For Patent Abandoned 
Unintentionally Under 37 CFR l.137(a) was filed by the Electronic Filing System (EFS) 
and automatically granted by EFS on April 9, 2020. The petition was accompanied by 
the petition fee under 37 CFR l.17(m) of $1,000.00. 

Effective December 1, 1997, the provisions of 37 CFR 1.137(b) now provide that where the delay in reply 
was unintentional, a petition may be filed to revive an abandoned application pursuant to 37 CFR 
1.137(a). A grantable petition pursuant to 37 CFR 1.137(a) must, pursuant to 37 CFR 1.137(b), be 
accompanied by: 

(1) The reply required to the outstanding Office action or notice, unless previously filed; 
(2) The petition fee as set forth in § l.17(m); 
(3) Any terminal disclaimer (and fee as set forth in§ 1.20(d)) required pursuant to 

paragraph ( d) of this section; and 
( 4) A statement that the entire delay in filing the required reply from the due date for the 

reply until the filing of a grantable petition pursuant to this section was unintentional. The 

1 It is noted that Monday, May 25, 2009, was a federal holiday. See 37 CFR 1.6. 
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In re Application No. 10/145,854 

Director may require additional information where there is a question whether the delay was 
unintentional. The instant petition does not satisfy the requirements of item (3) above. 

The petition does not satisfy 37 CFR 1.137(b)(4). Petitioner submitted the required statement of 
unintentional delay. However, this petition to revive the abandoned application under 37 CFR 1.137(a) 
was filed more than two years after the date of abandonment. 

The USPTO requires additional information concerning whether a delay in seeking the revival of an 
abandoned application was unintentional where the petition to revive was filed more than two years after 
the date the application became abandoned. See Clarification of the Practice for Requiring Additional 
Information in Petitions Filed in Patent Applications and Patents Based on Unintentional Delay, 85 FR 
12222 (March 2, 2020). Therefore, additional information that provides an explanation of the 
circumstances surrounding the delay that establishes the entire delay was unintentional is required. 

The USPTO is concerned with three periods of delay. Petitioner is reminded the burden of proof to 
establish that the delay from the due date for the reply until the filing of a grantable petition was 
unintentional within the meaning of 35 U.S.C. 27 and 37 CFR 1.137 rests with the petitioner. See MPEP 
711.03(c)(Il)(F). 

The first period of delay petitioner must address on renewed petition is the delay in filing the reply that 
originally resulted in the abandonment of this application. Petitioner must explain the delay between 
when the reply was due and when the reply was filed. 

The second period of delay petitioner must address on renewed petition is the delay in filing the initial 
petition pursuant to 37 CFR 1.137(a). Petitioner must explain why this initial petition was not filed until 
April 9, 2020. 

The third period of delay petitioner must address on renewed petition is the delay in filing a grantable 
petition pursuant to 37 CFR 1.137(a). 

2 

When addressing each of these three periods of delay, petitioner is reminded that where the petitioner 
deliberately permits an application to become abandoned (e.g., due to a conclusion the claims are 
unpatentable, a rejection in an Office action cannot be overcome, or the invention lacks sufficient 
commercial value to justify continued prosecution), the abandonment of such application is considered to 
be a deliberately chosen course of action, and the resulting delay cannot be considered as "unintentional" 
within the meaning of 37 CFR 1.137. See In re Application of G, 11 USPQ2d 1378, 1380 (Comm'r Pat. 
1989). Similarly, an intentional course of action is not rendered unintentional when, upon reconsideration, 
the applicant changes his or her mind as to the course of action that should have been taken. See In re 
Maldague, IO USPQ2d 1477, 1478 (Comm'r Pat. 1988). Petitioner's failure to carry the burden of proof 
to establish that the "entire" delay was "unintentional" may lead to the denial of a petition under 37 CFR 
1.137, regardless of the circumstances that originally resulted in the abandonment of the application. 

Petitioner should note that the party whose delay is relevant is the party having the right or authority to 
file the response in the above identified application. When the applicant assigns the entire right, title, and 
interest in an invention to a third party (and thus does not retain any legal or equitable interest in the 
invention), the applicant's delay is irrelevant in evaluating whether the delay was unintentional. See Kim 
v. Quigg, 718 F. Supp. 1280, 1284, 12 USPQ2d 1604, 1607-08 (E.D. Va. 1989). See MPEP 
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In re Application No. 10/145,854 

711.03(c )(Il)(C)-(F) for additional guidance on the information required to establish that the entire delay 
was unintentional. 

In view of the above, the petition automatically granted by EFS on April 9, 2020, is vacated and 
the application remains ABANDONED. 

A response to this letter must be submitted within TWO (2) MONTHS from the mail date 
of this decision. Extensions of time under 37 CFR 1.136(a) are permitted. The petition 
should include a cover letter entitled "Renewed Petition under 37 CFR 1.137(a)." This is 
not a final agency action within the meaning of 5 U.S.C. § 704. 

Further correspondence with respect to this matter should be delivered through one of the 
following mediums: 

By mail: 

By hand: 

By fax: 

By internet: 

Mail Stop PETITIONS 
Commissioner for Patents 
Post Office Box 1450 
Alexandria, VA 22313-1450 

Customer Service Window 
Mail Stop Petitions 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

(571) 273-8300 
ATTN: Office of Petitions 

EFS-Web 
www.uspto.gov/ebc/efs_help.html 
(for help using EFS-Web call the 
Patent Electronic Business Center 
at (866) 217-9197) 

Any questions concerning this matter may be directed to the undersigned at (571) 272-3222. 

/KENYA A THORNTON MCLAUGHLIN/ 
Attorney Advisor, OPET 

3 
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PTO/SB/64 

Doc Code: PET.AUTO U.S. Patent and Trademark Office 

Document Description: Petition automatically granted by EFS-Web Department of Commerce 

Electronic Petition Request PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT ABANDONED 
UNINTENTIONALLY UNDER 37 CFR l. l 37(a) 

Application Number 10145854 

Filing Date 14-May-2002 

First Named Inventor Steve Shattil 

Art Unit 2419 

Examiner Name RONALD ABELSON 

Attorney Docket Number CINET0l 

Title 
CARRIER INTERFEROMETRY NETWORKS 

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the 
United States Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set for 
reply in the office notice or action plus any extensions of time actually obtained. 

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION 

NOTE: A grantable petition requires the following items: 
(1) Petition fee; 
(2) Reply and/or issue fee; 
(3) Terminal disclaimer with disclaimer fee - required for all utility and plant applications filed before June 8, 1995; and for 

all design applications; 
(4) Statement that the entire delay was unintentional. 

Petition Fee 

@ Small Entity 

0 Micro Entity 

0 Regular Undiscounted 

Issue Fee and Publication Fee : 

Issue Fee and Publication Fee are not due. 

~ 
Issue Fee Transmittal is attached 

Drawing corrections and/ or other deficiencies. 
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@ Drawing corrections and/ or other deficiencies are not required 

0 
I certify, in accordance with 37 CFR l .4.(d)(4), that drawing corrections and/ or other deficiencies have previously been filed 
on 

0 Drawing corrections and/ or other deficiencies are attached. 

STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a 
[:8Jgrantable petition under 37 CFR l. l 37(a) was unintentional. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

0 
An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney 
in this application. 

0 An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity. 

@ A sole inventor 

0 
A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

0 A joint inventor; all of whom are signing this e-petition. 

Signature /Steve Shattil/ 

Name Steve Shattil 
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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) 

7590 

Steven J Shattil 
P.O. Box 17355 

02/25/2009 

Boulder, CO 80308-0355 

APPLICATION NO. FILING DATE 

10/145,854 05/14/2002 

TITLE OF INVENTION: CARRIER INTERFEROMETRY NETWORKS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $755 

EXAMINER ART UNIT 

ABELSON, RONALD B 2419 

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 ofa Customer 
Number is required. 

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. 

Certificate of Mailing or Transmission 
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. 

(Depositor's name) 

/Steven Shattil/ (Signature) 

4/9/2020 (Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Steve J. Shattil CINET 01 6398 

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

$300 $0 

CLASS-SUBCLASS 

370-208000 

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. 

$1055 05/26/2009 

Steven J Shattil 

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 

Genghiscomm Holdings, LLC 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Boulder, CO 

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

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

ID 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 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

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

0 A check is enclosed. 

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

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

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

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

Authorized Signature /Steven J Shattil/ Date __ 4_/9_/_2_0_2_0 _________ _ 

Typed or printed name -~S~t-ev~e_n~J,--S~h~a~t-t~il~----------- Registration No. ____ 4_0_1_7_0 ________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file ( and by the US PTO 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. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 10145854 

Filing Date: 14-May-2002 

Title of Invention: CARRIER INTERFEROMETRY NETWORKS 

First Named Inventor/Applicant Name: Steve J. Shatt ii 

Filer: Steven J Shattil 

Attorney Docket Number: CINET 01 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

PET. REVIVE ABANDON APP, DELAY PYMT-RESP 2453 1 1000 1000 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Decision Date : 

In re Application of: 

Steve Shattil 

Application No: 

Filed: 

Attorney Docket No: 

April 9, 2020 

10145854 

14-May-2002 

CINET01 

DECISION ON PETITION 

UNDER CFR 1.137(a) 

This is an electronic decision on the petition under 37 CFR 1.137(a), filed April 9, 2020 
application. 

The petition is GRANTED. 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

, to revive the above-identified 

The above-identified application became abandoned for failure to reply in a timely manner to the Notice of Allowance and Issue 
Fee(s) Due. The date of abandonment is the day after the expiration date of the period set for reply in the Notice. 

The electronic petition satisfies the conditions for revival pursuant to the provisions of 37 CFR 1.137(a) in that (1) the reply in the 
form of payment of the Issue Fee and the Publication Fee (if necessary); (2) the petition fee as set forth in 37 CFR 1.17 (m); (3) the 
drawing correction and/or other deficiencies (if necessary); and (4) the required statement of unintentional delay have been 
received. Accordingly, the Issue Fee payment is accepted as having been unintentionally delayed. 

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197. 

This application file is being directed to the Office of Data Management. 

Office of Petitions 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 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 

STEVEN J SHATTIL 
P.O. BOX 17355 
BOULDER CO 80308-0355 

In re Application of 
Shattil, Steve J. 
Application No. 10/145,854 
Filed: May 14, 2002 
Attorney Docket No. CINET 01 

Commissioner for Patents 
United States Patent and Trademark Office 

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

\Vvwv.uspto.qov 

MAILED 
JUN 21 2010 

OFFICE OF PETITIONS 

ON PETITION 

This is a decision on the petition, filed July 15, 2009, which is being treated as a petition under 
3 7 CFR 1.181, requesting withdrawal of the holding of abandonment in the above-identified 
application. 

The petition is DISMISSED. 

This application was held abandoned for failure to timely respond to the Notice of Allowance, 
mailed February 25, 2009, which set a three (3) month statutory period for reply. Accordingly, a 
reply was due on or before May 26, 2009. A Notice of Abandonment was mailed June 24, 2009. 

A response was received by the USPTO on May 28, 2009.4 Petitioner contends that the reply was 
timely since it was mailed via Express Mail in accordance with 37 CFR 1.10 on May 26, 2009. 
As stated in 37 CFR l.l0(a), any correspondence received by the USPTO that was delivered by 
the "Express Mail Post Office to Addressee" service of the United States Postal Service (USPS) 
will be considered filed with the USPTO on the date of deposit with the USPS. 

After further review of the instant petition, it does not appear the reply received on May 28, 2009 
was mailed via the USPS Express Mail service, but rather, the USPS Priority Mail service. Both 
the USPS Postal Service Delivery Confirmation Receipt and the USPS Track & Confirm receipt 
provided by petitioner reflect Priority Mail service. In order for the reply to be considered filed 
on the date of deposit with the USPS as discussed in 37 CFR 1.10, the Express Mail service must 
be utilized. 

Accordingly, as the reply received on May 28, 2009 was after the period for reply set forth in the 
Notice of Allowance, the instant application was properly abandoned. 

ALTERNATIVE VENUE 

Petitioner is strongly encouraged to consider filing a petition under 37 CFR l.137(b) to revive an 
unintentionally abandoned application instead of filing a renewed petition under 3 7 CFR 1.181. 

A grantable petition pursuant to 37 CFR l.137(b) must be accompanied by: 
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Application No. I 0/145,854 Page 2 

(1) The reply required to the outstanding Office action, unless previously filed; 

(2) The petition fee as set forth in 37 CFR l. l 7(m), $810.00 for a small entity; 

(3) A statement that the entire delay in filing the required reply from the due date for the 
reply until the filing of a grantable petition was unintentional. The Director may require 
additional information where there is a question whether the delay was unintentional. 

Further correspondence with respect to this matter should be addressed as follows: 

By mail: 

By hand: 

By fax: 

Mail Stop PETITIONS 
Commissioner for Patents 
Post Office Box 1450 
Alexandria, VA 22313-1450 

Customer Window located at: 

U.S. Patent and Trademark Office 
Customer Service Window Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

(571) 273-8300 
ATTN: Office of Petitions 

Any questions concerning this matter may be directed to the undersigned at (571) 272-3206. 

(0£5.~ 
'cia~ Walsh 
Petitions Examiner 
Office of Petitions 
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\ r, 1.tt~ ~ Petition Under 37 CFR 1.181(a) to Withdraw Holding of Abandonment 
l\.)l If 

1l. <> 

·~&TFIA~ ommissioner of Patents 

Mail Stop Petition 

PO Box 1450 

Alexandria, Virginia 22313-1450 

Appn. Number: 10/145,854 

Filing Date: 05/14/2002 

Examiner: Ronald Abelson 

G.A.U.: 2616 

Atty. Docket No. CINET 01 

Dear Sir: 

Mailed 2009, July 10 

In response to the Notice of Abandonment mailed on 06/24/2008, Applicant submits herewith 

a Petitjon to the Director under 37 CFR l.181(a) to withdraw the holding of abandonment in 

view of Rule§ 1.10 Filing of correspondence by "Express Mail," Section (a) of the Appendix 

R Patent Rules of the Manual of Patent Examining Procedure. 
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1. The Notice of Abandonment mailed on 06/24/2009 states that the application was 

abandoned in view of Applicant's failure to timely pay the required issue fee and 

publication fee within the statutory period of three months from the mailing date of the 

Notice of Allowance. 

2. The Notice of Abandonment shows that the issue fee ~nd publication fee were received in 

the USPTO on 05/28/2009. 

3. The Notice of Allowance mailed on 02/25/2009 set a due date of 05/26/2009. 

4. Applicant mailed the issue fee and publication fee by United States Postal Service 

Express Mail with Delivery Confirmation on the due date of 05/26/2009, as required by § 

I.IO Filing of correspondence by "Express Mail," Section (a), Paragraph (1) of the 

Appendix R Patent Rules of the Manual of Patent Examining Procedure: 

(1) Any correspondence received by the U.S. Patent and Trademark Office 

(USPTO) that was delivered by the "Express Mail Post Office to Addressee" 

service of the United States Postal Service (USPS) will be considered filed with 

the USPTO on the date of deposit with the USPS. 

5. The Date of Deposit with the USPS is shown by official USPS notation (a postmarked 

USPS Delivery Confirmation receipt included herewith) on the due date of 05/26/2009, as 

required by§ 1.10 Filing of correspondence by "Express Mail," Section (a), Paragraph (2) 

of the Appendix R Patent Rules of the Manual of Patent Examining Procedure: 

(2) The date of deposit with USPS is shown by the "date in" on the "Express Mail" 

label or other official USPS notation. 

6. The Applicant requests that the Director review the timeliness of Applicant's payment of 

the issue fee and publication fee in view of Rule § 1. IO Filing of correspondence by 

"Express Mail." 

7. The Applicant requests that the Director accord Applicant's payment of the issue fee and 

publication fee a payment date of 05/26/2009, in accordance with Section (a) of Rule§ 

1 .IO Filing of correspondence by "Express Mail." 

2 
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8. The Applicant requests that the Director withdraw the holding of abandonment of 

Applicant's patent application. 

Yours Respectfully, 

<35~ 
Steve J. Shattil 

P.O. Box 17355 

Boulder, CO 80308-0355 

(720) 234-4351 

3 
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Search Results 
Label/Receipt Number: 03081400 0000 1728 4969 
Class: Priority Mail® 
Service(s): Delivery Confirmation™ 
Status: Delivered 

Your item was delivered at 12:20 PM on May 28, 2009 in ALEXANDRIA, 
VA22313. 

Detailed Results: 

• Delivered, May 28, 2009, 12:20 pm, ALEXANDRIA, VA 22313 
• Arrival at Unit, May 28, 2009, 11:39 am, ALEXANDRIA, VA 22301 
• Processed through Sort Facility, May 28, 2009, 3:47 am, ZIP Code 20199 
• Acceptance, May 26, 2009, 5:46 pm, BOULDER, CO 80301 

Notification Options 

Track & Confirm by email 

Track & Conttnn 
Enter Label/Receipt Number. 

Get current event information or updates for your item sent to you or others by email. (Go>) 
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Doc Code: TRAN.LET 

Document Description: Transmittal Letter 
0 \ p E" 

/. 

PTO/SB/21 (06-09) 
Approved for use through 07/31/2009. 0MB 0651-0031 

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

TRANSMITTAL 
FORM 

(to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission 6 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Attorney Docket Number 

. . . ' 

05/14/2002 

2616 

Ronald Abelson 

CINET01 

ENCLOSURES (Check all that apply) 

er. 

□ □ □ After Allowance Communication to TC 
Fee Transmittal Form Drawing(s) 

□ □ Licensing-related Papers □ Appeal Communication to Board 
Fee Attached of Appeals and Interferences 

□ [Z] Petition □ Appeal Communication to TC 
AmendmenUReply (Appeal Notice, Brief, Reply Brief) 

□ □ Petition to Convert to a □ After Final Provisional Application Proprietary Information 

□ □ Power of Attorney, Revocation □ Status Letter Affidavits/declaration(s) Change of Correspondence Address 

□ □ Terminal Disclaimer □ 
Other Enclosure(s) (please Identify 

Extension of Time Request below): 

□ Express Abandonment Request □ Request for Refund 

□ Information Disclosure Statement □ CD, Number of CD(s) 

D Landscape Table on CD 

□ 
Certified Copy of Priority I Remarks l 
Document(s) Petition Under 37 CFR 1.181 (a) to Withdraw Holding of Abandonment 

□ Reply to Missing Parts/ 
Incomplete Application 

□ 
Reply to Missing Parts 
under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

Signature 
,i,..,---- ~-s \ t --.:, 

~ 

Printed name - "'-.....,I 
Steven J Shattil 

Date 07/10/2009 I Reg. No. 140,170 

CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

Typed or printed name Steven J Shattil Date 07/10/2009 

This collection of information is required by 37 CFR 1.5. 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 and1.14. This collection is estimated to 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 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, Alexandrla, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

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

10/145,854 05/14/2002 Steve J. Shattil CINET 01 6398 

EXAMINER 
7590 06/24/2009 

Steven J Shattil ABELSON, RONALD B 

P.O. Box 17355 
Boulder, CO 80308-0355 

ART UNIT PAPER NUMBER 

2419 

MAIL DATE DELIVERY MODE 

06/24/2009 PAPER 
Notice of Abandonment 

This application is abandoned in view of: 

1. 0 The applicant's failure to timely file a proper reply to the Office letter mailed on ___ _ 

(a) 0 A reply was received on ____ (with a Certificate of Mailing or Transmission date ____ ), which is after the 
expiration of the period for reply (including a total extension of __ month(s)) which expired on ___ _ 

(b) 0 A proposed reply was received on ____ , but it does not constitute a proper reply under 37 CFR 1.113( a) to the final 
rejection. (A proper reply under 37 CFR 1.113 to a final rejection consists only of: 
(1) a timely filed amendment which places the application in condition for allowance; 
(2) a timely filed Notice of Appeal (with appeal fee); 
(3) a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114). 

(c) 0 A reply was received on--,--=--- but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to 
the non final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box e below). 

(d) 0 No reply has been received. 

2. ~Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three 
months from the mailing date of the Notice of Allowance (PTOL-85). _;_ _j ,b 

(a) IJd_ The issue fee and publication fee, if applicable, was received on :2lii1fJi}j (with a Certificate of Mailing or Transmission 
date ___ ...,,....,, which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set 
in the Notice of Allowance (PTOL-85). 

(b) 0 The submitted fee of$ ____ is insufficient. A balance of$ ___ is due. 
The issue fee required by 37 CFR 1.18 is $ __ _ 
The publication fee, if required by 37 CFR 1.18(d), is$ __ _ 

(c) 0 The issue fee and publication fee, if applicable, has not been recieved. 

3. 0 Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of 
Allowability (PTO-37). 

(a) 0 Proposed corrected drawings were received on ____ (with a Certificate of Mailing or Trasmission dated 
---~• which is after the expiration of the period for reply. 

(b) 0 No corrected drawing have been received. 

4. 0 The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or 
all of the applicants. 

5. 0 The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR 
1.34(a)) upon the filling of a continuing application. 

6. 0 The decision by the Board of Patent Appeals and Interference rendered on ____ and because the period for seeking 
court review of the decision has expired and there are no allowed claims. 

7. 0 The reason(s) below: 

Petitions to revive under 37 CFR 1.137(a) or (b), or request to withdraw the holding of abandonment under 37 CFR 1.181, 
should be promptly filed to minimize any negative effects on patent term. 

Telephone inquiries should be directed to the Office of Data Management at (571) 2724200. 

Patent Publication Branch 
Office of Data Management 

FORM PTO-ABN0 (Rev. 08/07) 
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PART 8 - FEE(S) TRANSMITTAL I ~~e Jit.d., nd this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
~ · Commissioner for Patents 

'\,~~~ P.O. Box 1450 
"""" '1' % Alexandria, Virginia 22313-1450 
~,Y-' or Fax (571)-273-2885 

..,1:RUCTIONS: "' form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
!IP -~liatc. AIL , r corrcspondcn1:c including th_e P~tent, advance orders a!1d _notification of maintenance fees will be mailc_d t? t~c current correspondence address as 
10 1 fe cliim~ . cctc~ below or directed otherwise 10 Block I, by (a) spec1fymg a new correspondence address; and/or (b) 10d1cat10g a separate "FEE ADDRESS" for 

c notifications. 

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

Steven J Shattil 
P.O. Box 17355 

7590 02/25/2009 

Boulder, CO 80308-0355 

05/29/2009 HDENESS2 00000006 10145854 

01 FC:2501 
02 FC:1504 

APPLICATION NO. 

10/145,854 

755.00 OP 
300.00 OP 

FILING DATE 

05/14/2002 

TITLE OF INVENTION: CARRIER INTERFEROMETRY NETWORKS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $755 

EXAMINER ART UNIT 

ABELSON, RONALD B 2419 

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. 

Note: A ccrulicate of mailmg can only be used for domestic mad10gs of the 
Fcc(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each add_itional papc~. _such as an assignment or formal drawing, must 
have its own certificate of ma1lmg or transm1ss1on. 

Certificate of Mailing or Transmission 
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 envcloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the US PTO (571) 273-2885, on the date indicated below. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Steve J. Shattil CINET0I 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$300 $0 

CLASS-SUBCLASS 

370-208000 

2. For printing on the patent front page, list 

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

$1055 

(Depositor's name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

6398 

DATE DUE 

05/26/2009 

(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 
I istea, no name will be printed. 

2 ___________ _ 

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 
rccordation 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 fcc(s) arc submitted: 

l:B 1ssuc Fee 

@ Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

0 a. Applicant claims SMALL ENTITY status. Sec 37 CFR 1.27. 

4b. Payment of Fcc(s): (Please first reapply any previously paid issue fee shown above) 
IE A check is enclosed. 

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

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

0 b. Applicant is no longer claiming SMALL ENTITY status. Sec 37 CFR I .27(g)(2). 

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

~~&-<-A 
Authorized Signature ~ . ~ 

Typed or printed name S-1-eve II\ J S l-it( +}i I Registration No. _______________ _ 

This collection of information is required by 37 CFR 1.311. The information is rcguircd to obtain or retain a benefit by the public which is to file (and by the US PTO 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, prcpar10g, and 
submllling 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, Alexandna, 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 arc required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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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 

7590 

Steven J Shattil 
P.O. Box 17355 
Boulder, CO 80308-0355 

02/25/2009 
EXAMINER 

ABELSON, RONALD B 

ART UNIT PAPER NUMBER 

2419 

DATE MAILED: 02/25/2009 

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

10/145,854 05/14/2002 Steve J. Shattil CINET 01 6398 

TITLE OF INVENTION: CARRIER INTERFEROMETRY NETWORKS 

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

nonprovisional YES $755 $300 $0 $1055 05/26/2009 

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 TOW ARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

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

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

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

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

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

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 
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 
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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) 

7590 

Steven J Shattil 
P.O. Box 17355 

02/25/2009 

Boulder, CO 80308-0355 

APPLICATION NO. FILING DATE 

10/145,854 05/14/2002 

TITLE OF INVENTION: CARRIER INTERFEROMETRY NETWORKS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $755 

EXAMINER ART UNIT 

ABELSON, RONALD B 2419 

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 ofa Customer 
Number is required. 

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. 

Certificate of Mailing or Transmission 
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. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Steve J. Shattil CINET 01 6398 

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

$300 $0 

CLASS-SUBCLASS 

370-208000 

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. 

$1055 05/26/2009 

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 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

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. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ______ ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

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

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file ( and by the US PTO 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. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 0MB 0651-0033 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. 

10/145,854 

7590 

Steven J Shattil 
P.O. Box 17355 

FILING DATE 

05/14/2002 

02/25/2009 

Boulder, CO 80308-0355 

FIRST NAMED INVENTOR 

Steve J. Shattil 

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. 

CINET 01 6398 

EXAMINER 

ABELSON, RONALD B 

ART UNIT PAPER NUMBER 

2419 

DATE MAILED: 02/25/2009 

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 653 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 653 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 
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Notice of Allowability 

Application No. 

10/145,854 
Examiner 

RONALD ABELSON 

Applicant(s) 

SHATTIL, STEVE J. 
Art Unit 

2419 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
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lNTHE. US PATENT AND TM OFFICE 

Commfasioner of Patents 

PO Box 1450 

Alexandria, Virginia 22313-1450 

Appn. Number: l 0/145,~54 

Filing Date: 05/14/2002 

Examiner: Ronald Abelson 

G.A.U.: 2616 

Atty. Docket No. CINET 01 

Dear Sir: 

~003 

~IECl!IVt;O 
CENTAAL FAX Cf:N'TEA 

JAN 08 2009 

Mailed 2009, January 8 

In response to the Office Letter mailed on 09/09/2008, please amend the application as 

follows. 
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Introductory Comments 
Claims l-46 and 57 are pending in the application. Claims 1-19 and 30-46 were 

allowed. Claims 20-22, 25-29, and 57 were rejected. Claims 23, and 24 were objected to. 
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-

Amendments to the Claims 

1. (Previously Amended) In a method for communicating by multiple subscribers in an 

ad-hoc network, each of the multiple subscribers transmitting Carrier Interferometry 

(Cl)-coded communication information in at least one frequency band, the 

improvement comprising the add.i.t.i.onal steps of: 

simultaneously transmitting control information with the communication 

information in at least one frequency band from an initiating subscriber for 

selective]y controlling communications between the multiple subscribers; and, 

modulating the control information by at least one other CI code. 

2. (Previously Amended) The method of claim l wherein the contr~l information is 

configured to permit controlling the multiple-access system by initi.ating one or more 

of the subscribers as a network control station. 

3. (Previously Amended) The method of claim 2 wherein the control information is 

configured to permit transferring tbe power control and the time synchronization of 

the multiple-access system from any one of the subscribers acting as the network 

control station to a.ny other of the subscribers becoming the network control station. 

4. (Original) The method of claim 2 wherein communication by multiple subscribers 

includes one or more protocols requiring one of the multiple subscribers to inHiate 

communications and become the network control station in a transmit mode for 

transmitting the communication infonnation and the controJ infor.cnation to all other 

the multiple subscribers being io a receive mode for simultaneously receiving the 

communication information through an information channel and the control 

information through a cootro1 channel. 

5. (Previously Amended) The method of claim 4 further including the step of the 

network control station to co1rnnand another of the multiple subscribers to chauge at 

least one CI code for the control information. 

6. (Previously Amended) The method of claim 3 wherein the control information is 

configured to include power-control information for providing a predetermined power 

setting for each of the multiple subscribers. 

3 
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7. (Previously Amended) The method of claim 5 wherein the network control station is 

configured to poll each of the other multiple subscrjbers. receive an 

acknowledgement back to measure the power received from each of the multiple 

subscribers, and adjust the power levels for transmission in predetermined increments. 

8. (Previously Amended) A method for providing communications for a network of 

transc~ivers in a carrier interferometry (Cl)-based multiple-access system operating in 

an ad-hoc network. comprising: 

transmitting control information coded by at least a first CI code through a 

control channel simultaneously with communications information coded by at 

least a second CI code through a. communications channel in at least one 

frequency band; 

identifying the network and at least one of the transceivers using the control 

information coded with tbe at least one CI code and restricting communications 

between the transceive.rs of the network using the second CI code; 

performing transmit/receive operations of the communications information 

and the control infonnation by each of the transceivers in a predetermined 

duplexing operation; 

controlling the network jnitially by one of the transceivers, acting as a 

network control station; and, 

transferring control by one of the transceivers as the network control station to 

another of the transceivers to beco.me the network control station for continuing 

the power control and the time synchronization over the network. 

9. (Previously Amended) The method of claim 8 wherein the step of perlorming 

transmit/receive operations of the communications information through the 

communications channel and the control infonnation through the control channel is 

performed relative to a duplexing operation of a set of duplexing operations including 

TDD, FDD, COD, PDD, CI-PDD, CPD, OPDD, QPDD, and CTDD. 

10. (Previously Amended) The method of claim 8 wherein the step ·of initiating control 

over the network further includes a step of enabling the ne~ork control station to 

command another of the transceivers to change the CI code for the control 

information. 
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11. (Original) The method of c.laim 8 wherein the control information includes power 

coo.trol infonnation for allowing the network control station to set a predetermined 

power setting for each of the transceivers to assure that those of the transceivers 

transmitting close to the network control station do not overwhelm any other of tbe 

transceivers transmitting far away from the network control station. 

12. (Previously Amended) The method of claim 8 wherein the network control station 

polls each of the other the transceivers and receive~ an acknowledgement back to 

measure the power received from each of the transceivers and adjust~ the power 

levels for transmission in predetennined increments. 

13. (Previously Amended) The metbod of claim 8 further comprising a step of 

conversational-mode communications with the transceivers having receivers with CI 

decoders in parallel for pennitting the network control station. to simultaneously 

rece.ive transmissions from more than ooe of the transceivers and respond to each of 

the more than one of the transceivers with individual transmissions. 

14. (Previously Amended) The method of claim 8 further comprising a step of 

simultaneous transmission of voice and data by assigning different CI codes for voice 

and data on the communications channel and providing the tram;ceivers with 

receivers having at least three decoders for discriminating vo.ice comrnunications, 

data communications, and control channel communications. 

15. (Previously Amended) A method for providing personal communications for a 

network of transceiver.~ in a multiple-access system 0perating in an ad-hoc network 

by means of simultaneously transmitting communications information through a 

communications channel with control information through a control channel between 

at least two transceivers, the method comprising the steps of: 

~006 

coding the transmission of each of the communication information through the 

communications channel and control information through the control channel 

with different carrier interferometry (CI) codes to enable restricting 

communications between at least two of the transceivers, each of the different CI 

codes being capable of .identifying the network and at least one of the 

transceivers; 
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performing transmit and receive operations by each of the transceivers in a 

time division duplex manner with discrete time slots within at least one frequency 

band; 

controlling the network by one of the transceivers, acting as a network control 

station for setting the network control station in a transmit mode and all other of 

the transceivers in a receive mode in at least a fin;t of the discrete time slots; 

ope.rating in a transmit mode by the network control station and operating in a 

receive mode by all other of the transceivers in at least a second of the discrete 

time slots for trans.milting the communications information through the 

communications channel and control channel; 

responding by at least one of the transceivers to the communications 

information and control information transmitted by the network control station; 

and, 

responding by the network control station with the control channel for 

indicating the type of communication mode for further communications between 

the network control station and the at least one of the transceivers. 

16. (Previously Amended) The method of claim 15 wherein the step of responding by the 

network control station includes informing the at least one of the transceivers to 

transmit and all other of the transceivers to receive. 

17. (Previously Amended) The method of claim 15 wherein the step of responding to the 

at least one of the transceivers by the network control station includes informing the 

one of the transceivers to transmit so as to restrict communications between the 

network control station and the one of the transceivers. 

18. (Original) The method of claim 15 wherein a colHsion of transmissions caused by a 

plurality of transceivers attempting to transmit in the same time slot is resolved by the 

plurality of transceivers retrying transmissions and one of the plurality of transceivers 

transmitting in an earlier time slot than the other of the plurality of transceivers. 

19. (Previously Amended) The method of chum 15 wherein the step of responding by the 

network control station includes all other the transceivers acknowledging the control 

channel. 
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20. (Currently Amended) A earner interferometry (Cl)-coded com.munications system 

including a plurality of tr~nsceivers, each of the transceivers including: 

at least one CI coder coupled to each transceiver, the at least one Cl coder 

configured for providing at least one CI-coded information signal fer tffll\smiesiea 

in a transmitted waveform, wherein the transmitted wavefonn includes at least 

one tag waveform. the gat least one tag waveform including at least one of 

information comprising type of coding of the transmitted waveform, information 

comprising type of data in the transmitted waveform. and .information for 

decoding the transmitted wavefoITJJ at least eAe frOEJYeaey band; and 

at least one CI decoder coupled to each transceiver, the at least one Cl decoder 

configured for decoding at least oue received transmitted waveform. 

21. (Previously Amended) The communication system recited in claim 20 wherein the at 

least one coder and the at least one decoder cop-espondjng to at least one of the 

transceivers operate s.imul.taneously for allowing the at least one transceiver to receive 

any transmitted wavefonn while simultaneously transmitting another waveform. 

22. (Previously Amended) The system recited in claim 20 wherein at least one of the at 

least one transmitted CI-coded information signal and the at least one received 

transmitted wavefonn include at least one address.,_ and the decoder is configured to 

route the signal with respect to the at least one address. 

23. (Cancelled). 

24. (Cancelled). 

25. (Previously Amended) The communication system recited in claim 20 wherein each 

transceiver further comprises at least one antenna including an RF front end 

configured to receive and transmit signals. 

26. (Cancelled). 

27. (Cancelled). 

28. (Cancelled). 

29. (Cancelled). 

30. (Previously Amended) In a communication network including a plurality of 

communication nodes, wherein messages transmitted between certain nodes are 

7 
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routcd,through other node~ in the network, communicating in the network using 

multi-address messaging. including: 

constructing at a source node a multi-address message containing coded 

information whereby spreading_codes identify network addresses of a plurality of 

destination nodes, wherein communication paths between the source node and the 

destination nodes traverse a common path routed through at least one common 

intervening node; and 

transmitting the multi-address message in at least one frequeocy band from 

the source node to the destination nodes in accordance with the network addresses 

by transmitting a single copy of the multi-address message along the common 

path from each common intervening node to a nex.t node, wherein transmitting 

comprises decoding received transmissions at each common intervening node, 

performing signal processing to generate a data output, and re-encoding the data 

output for retransmission. 

@009 

31. (Previously Amended) The method of claim 30, wherein constructing further includes: 

for at least one network address, inserting_in a network header an extend field 

indicating whether the network address is a basic network address or an extended 

network address usable when the destination node corresponding to the network 

address has moYed from a first network to another network; and 

. for each extended address in tbe network header, including_in the extended 

address the basic network address of the destination node corresponding to the 

network address and information for forwarding the multi-address message to the 

another network. 

32. (Previously Amended) The method of claim 30, further comprising: 

receiving the multi-address message at a node and, for each network address, 

determining whether the network address is a basic network address or an 

extended network address; and 

routing the muJti-address message to a next node in accordance with the 

network address and routing tables mai.ntained by the node. 

33. (Previously Amended) The method of claim 30, wherein constructing :further includes: 
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for each network address in the network header, inserting_in a network header 

an end-of-routing field indicating whether the network address is the last address 

in the network header such that the number of destination network addresses in 

the network header .is variable. 

lalo10 

34. (Previously Amended) The method of claim 30, wherein constructing further includes, 

for each network address in the network header: -, 
inserting_in a o.etwork header, on a per-destination basfa, a field indicating 

whether an acknowledgment is requfred f:rom the destination node corresponding 

to the network address when the multi-address message is received by the 

destination node; 

inserting_in the network header, on a per-destination basis, a field indicating 

whether an acknowledgment is reql.lired from the destination node corresponding 

to the network address when the multi-address message is read at the destination 

node correspoudjng to the network address; and 

inserting in the network header, on a per-destination basis, a field indicating 

whether an acknowledgment is required from the destination node corresponding 

to the network address when the multi-address message is printed at the 

destination node con-esponding to the network address. 

35. (Previously Amended) Tbe method of claim 30, wherein the multi-address message 

comprises a sequence of message frames each containing a I1etwork header, wherein 

the constructing step further includes; 

inserting a frame sequence number in the network header of each message 

frame indicating a pos.iuon of the message frame in the sequence~ and 

inserting an end of message field in the network header of each message 

frame indicating whether the message frame is the last in the multi-address 

message. 

36. (Previously Amended) The method of claim 30, wherein the constructing step 

includes inserting_the network address of the source node in a network header. 

37. (Previously Amended) The method of claim 30, wherein constructing step further 

includes; 
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insertingjn the network header a precedence field indicating a relative 

precedence of the multi-address message, and 

restricting_message traffic at a node when message traffic congestion occurs at 

the node, wherein message traffic restriction is performed with respect to the 

relative precedence identified in the network header of each message such that 

higher precedence messages are delivered to the node and lower precedence 

messages are not delivered to the node. 

38. (Previously Amended) The method of claim 30, wherein the constructing step further 

includes: 

inserting in a network header a security field indicating a relative security 

level of the multi-addJ-ess message, and 

restricting message traffic at a node as a function of the security level 

identified in the network header of each message. 

39. (Previously Amended) The method of claim 30, further comprising: 

acknowledging receipt of a multi-address message at a destination node by 

sending an acknowledgement message from the destination node to the source 

node; 

retransmitting the multi-address message to a destination node when the 

source node does nor receive an acknowledgement message from the destination 

node after a predetermined period of time after transmission of the multi-address 

message~ 

repeating the retransmitt.ing step until either an acknowledgement message is 

received from the destination node or a predetermined maximum number of 

retransmissions have been attempted. 

40. (Original) The method of claim 30, wherein the multi-address message inc.ludes an 

encapsulated message having a protocol different from a protocol of the multi-address 

message. 

41. (Original) The method of claim 30, initiates a re-routing process responsive to failure 

of the multi-address message to reach one or more destination nodes. 

42. (Previously Amended) The method of claim 30, wherein the transmitting step 

includes transmitting the mu.lt.i-address message in a point-to-point mode. 
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43. (Previously Amended) Tbe method of claim 30, wherein the transmitting step 

includes tnms:mitting the multi-address message in a broadcast mode. 

44. (Previously Amended) The method of claim 30, wherein the trani.mitting step 

includes transmitting the multi-address message over a waveguide .. 

45. (Previously Amended) The method of claim 30, wherein the transmitting step 

includes transmitting the multi-address message in at least one transmission mode 

including a full-duplex communication mode and a half~duplex communication mode. 

46. (Previously Amended) In a communication network including a plurality of 

communication nodes, wherein messages transmitted between certain nodes are 

routed through other nodes in the network, the method of communicating in the 

network including: 

constructing at a source node at least one multi-address message containing 

coded information employing spreading_codes that identify at least one 

communication path between the source node and at least one destination node, 

and 

transmitting the at least one multi-address message in at least one frequency 

band via at least one common intervening node, wherein transmitting comprises 

decoding received transmissions at the at least one com1non intervening node, 

performing signal processing to generate a data output, and re-encoding the data 

0Lltput for retransmission. 

47. (Cancelled) 

48. (Cancelled) 

49. (Cancelled) 

50. (Cancelled) 

51. (Cancelled) 

52. (Cancelled) 

53. (Cancelled) 

54. (Cancelled) 

55. (Cancelled) 

56. (Cancelled) 

57. ( Cancelled) 
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Remarks: Claim Amendments 

Independent Claim 20 was amended to include the limitations of Dependent Claims 23 

and 24. The Ex.aminer indicated that Claims 23 and 24 included allowable subject matter, 

but were objected to because they were dependent upon a rejected base claim 

(Independent Claim 20). The amended Independent Claim 20 and its corresponding 

dependent claims should be allowable because they contain allowable subject matter 

recited in Claims 23 and 24. 

Claims 23, 24, 26-29, and 57 were cancelled. 

12 
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Remarks: Examination Report 

1. Sections 1-4 and 8, 9 of the Examination Report. 

Claim 20, 21, 22, and 25 were rejected under 35 U.S.C. l03(a). 

Independent Claim 20 was amended to include the limitations recited in Dependent 

Claims 23 and 24. which the Examiner indicated as inclucling Allowable Subject Matter. 

Since Claim 20 is effective! y Claim 23 and Claim 24 rewritten in independent fo1m and 

including all the limitations of the base claim (Clairn 20), Applicant contends that the 

amended Claim 20 contains the Allowable Subject Matter indicated by the Examiner in 

the Office Letter, and thus, should be allowable. Furthermore, the Dependent Claims 21, 

22, and 25 should be Allowable because they are dependent on the amended Independent 

Claim 20, and thus, include all of the limitations of Claim 20. 

2. Sections 5-7 and 9 of the Examination Report. 

Claims 26-29 were rejected under 35 U.S.C. l03(a). 

Claims 26-29 were cancelled. 

3. Sections 10 and 11 of the Examination Report. 

Claim 57 was rejected under 35 U.S.C. 103(a). 

Claims 57 was cancelled. 

4. Section 12 of the Examination Report . 

. Applicant's arguments with respect to Claims 20-22, 25-29, and 57 were moot in view of 

the new grounds for rejection. 

Applicant's amendment of Claim 20 and cancellation of Claims 26-29 and 57 remedy the 

new grounds for rejection. 

13 
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5. Section 13 of the Examination Report.. 

Claims 1~19 and 3046 were allowed. 

6. Section 14 of the Examination Report. 

Claims 23 and 24 were objected to as being dependent upon a rejected base claim 

(Independent Claim 20) but would be allowable .if rewritten in independent form 

including all of the limitations of the base claim. 

~015 

The base Claim 20 was amended to include all the l:inutations recited in Claims 23 and 24. 

Since the amended Claim 20 is effectively the rewritten independent form of Claims 23 

and 24, the amended Claim 20 (and all of its dependent claims) shoidd be considered 

allowable. 

14 
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Conclusion 

The Applicant submits that every effort has been made co address the Examiner's 

objections and that the Application is now in condition to proceed to grant. 

Yours Respectfully, 

Steve J. Shattil 

P.O. Box 17355 

Bo·uJder, CO 80308-0355 

(720) 234-4351 

15 
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IN THE US PATENT AND TM OFFICE 

Cornmi.ssioi.er of Palents 

PO Box .I4~\,0 

Alexandria. Virginia 22313-1450 

Appn. Num)er: I0/I45,854 

1:,'i Ii ng Date: 05/14/2002 

Examiner: Lonald Abelson 

G.A.U.: 2616 

Atty. Docket No. CINET 01 

Dear Sir: 

~004 

A!O!IVED 
CENTRAL FAX CENTER 

JAN 08 20D9 

Mai.led 2009, January 8 

In response to the Office Letter mailed on 09/09/2008, please amend the application as 

follows. 
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lnlroductor y Comments 

Clai:ins 1-46 and 57 are pending int.he application. Claim.s 1-19 and 30-46 were 

allowed. Cl: ims 20-22, 25-29, and 57 were rejected. Claims 2:~. and 24 were objected to. 
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Amendment-. l:o thl\ Claims 

1.. (Prcviuu-sly Amended) In a method for communicating by multiple subscribers in an 

ad-hoc network. each of the multiple subscribers transmjtting Carrier Interferometry 

(Cl)-coded communication infonnation in at lea1;t one frequency hand, the 

improvc:::ncnt comprising the additional steps or: 

simultaneously transmitting control information with the communication 

information in al lcasl: one frequency band from an initiating subscriber for 

select.ively controlling communications between lhe multiple subscribers; and, 

uodulating the colllrol information by al least one other Cl code. 

2. (Previou5ly Amended) The method of claim I wherein the control information is 

configm,~cl to permit.cont.rolling the multipl~-acccs,5 system by initiating one or more 

of the subscribers as a network control station. 

3. (PrcviotHly Amended) The method of claim 2 wherein the control information is 

configurxl to permit transferring the power control and the time syn(;hronization of 

the mulLple-access system from any one of the subscribers acting ps the network 

control frlation to any other of the subscribers becoming the network control station. 

4. (Origina) The method ot· claim 2 wherein communication by rnulliplc subscribers 

include~ one or more protocols requiring one of the multiple subscribers to initiate 

communications and become the network control st·ati.on in a transmit mode for 

trnnsmiti:ing the com1nunication infurmation and the control information to all other 

the muJtple subscribers being in a receive mode for simultaneously receiving the 

communication information lhrough an information channel and the control 

infonnat .on through a control channel. 

5. (Previou.;ly Amended) The method of claim 4 further including the step of the 

network ~0111.rnl station to conunand another of the mu I.ti pie snbscriht:Ts to change al 

least one CT code for the control information. 

<i. (Prcviot1 ;ly Amended) The method of claim 3 wherein the control informal.ion is 

configur,.:d to include power-control infonnntion for providing a predetermined power 

selling fi:•r each of I.he multiple subscrilx:r:;;. 

3 
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7. (Previm.sly Amended) The method of claim 5 wherein Lhe ncIwork control station is 

configu1ed to poll each of the other multiple subscribers, receive an 

~007 

.icknow.:edgcmcnl. back ln rneasL1rc the power received from each of the multiple 

subscribers, and adjust the power levels for transm.ission in predetermined increments. 

8. (Prcvi01:sly Amended) A me.1hod for providing communications for a network of 

transcci·1crs in a carrier i111erferomc1ry (Cl)-b.:iscd multiple-access system 1..1perating in 

an ad-hcc network, comprising: 

1 ·ansmitting control information coded by al. least a first Cl i;odc through a 

cont·o.l channel simultaneously with communications information coded by at 

least a second CJ code through a crnnmunicatiom; channel in at leust one 

freq,,ency band; 

ilentifying the network and at knst one of the transceivers using tlw conlrol 

jnforniation coded with the at least one Cl code and restricting communications 

bctv,•~~en the trnnsceivers of the nelwork using the second Cl code; 

rerfonnjng transmit/receive operal.ions of the communications information 

and lhe control information by czich of the transceivers in a predetermined 

dupkxing operation; 

c::mtrolling the network initially by one of the transceivers, acting as a 

netw-xk control slat ion; and, 

11 ansferring control by one of the transceivers as the net.work control station to 

another of the tn.111sceivers to become lhe network. cnntrol slat ion for continuing 

the p)wer control and th~ time synchronization over the network. 

9. (Previou;ly Amended) The method of clai1n 8 wherein the step of performing 

transmitrrcccive opera1ions of the communication::; information through the 

communications channel and the control information through the control channel is 

performed relative ton duplexing operation of a set of duplexing operations including 

TDD, FUD, CDD, PDD. Cr-POD, CPD, OPDD, QPDD, and CTDD. 

10. (Prcviou,;ly Amended) The method of claim 8 wherein the step of initiating control 

over the 1etwork further includes a slep of enahling the network control station to 

command anolher of lhe transceivers 1.0 change lhc Cl code for lhe control 

informat.on. 

4 
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I I. (Origin.ct!) The method or claim 8 where.in the control in format.ion includes power 

control information for allowing Lhe network control station to set a predetermined 

power :1ctt.ing for each of the lnmsccivcrs to assure lhat l'hosc of the In111sccivers 

trnnsrni::ling close to the network control station do not overwhelm any other of the 

transceivers transmitting far away from the network control slalion. 

l2. (Prcvio,isly Amended) The method of claim 8 wherein the network control station 

polls ea.;;h of the other the transceivers and receive.5. an acknowledgement back to 

measuri.: the power received from each or the transceivers and adjust!:i, the power 

levels f,>r transmission in predetermined increments. 

13. (Previo·,.1sly Amended) The method of claim 8 further comprising a step of 

convers~tional-modc communications with the transceivers having receivers with Cl 

decoders in parallel for permitting the network control station to simultaneously 

receive transmissions from more than one of the transceivers and respond to each of 

the mor,~ than one of the transceivers with individual t:rnnsn,ission:-::. 

14. (Previo11sly Amended) The method of daim 8 further comprising a step of 

s.imultaueous transmission or voice and data hy assigning different CJ codes for voice 

and d,it .. on the communications channel and providing the transceivers with 

receivers having at least three decoders for discriminating voice communications, 

data cor:1munications, and conlrol channel communications. 

15. (Previo11sly Amended) A method for providing personal communications for a 

network of transceivers in a multiple-access sys1cm operating in an ad-hoc network 

by mem,.s of simultaneously transmitting communications information through a 

comrnunicalions chnnnel with control information through a control channel between 

al leasl I wo transceivers, the method comprising the steps of: 

,; oding the transmission of each of the communication information through the 

cmnmunications channel and control information through the control channel 

with different carrier interferometry (CJ) codes to enable restricting 

com.nunications between al least lwo of the tninsccivcrs. each of the different Cl. 

cod<:s being capable of identifying the network and at least one of the 

tran:.ceivcrs; 

5 
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1>erfonning transmit and ri:::ceivc operations by each of the tran1,ceivers in a 

tinK d.ivision duplex mnnner with discrete time slots within at least one frequency 

band; 

::ontrolling the nelwork by one of the transceivers, acting as a network control 

stati )TI for setting the network control slation in a transmit mode and all other of 

!he trnnsceivcrs in a receive mode in at least a first of the discrete time slots; 

operating in a transmit mode by the network control station and operating in a 

rece,vc mode by all other of 1he tram;ceivers i1n,1 least a second or the discrete 

time slots for transmitting the communications information through the 

com nunicatinns channel and control channel; 

r~sponding by nt least one of the lranscci vers to the communications 

info1.matio11 and conlrol information transmiu.cd hy the network control i,tation; 

and, 

r!sponding h.y the network control station with the control channel for 

indir a ling Lhc type of communication mode for further communications between 

the r:ctwork control station and the at least one of the transceivers. 

16. (Previously Amended) 'l'hc method of claim 15 wherein the step of responding by the 

network control station im.:.ludcs informing the. at lcnsl one of the transceivers lo 

transmil and all other of lht~ transceivers lo receive. 

17. (Previou,sly Amended) The method of claim I 5 wherein the step of responding to the 

at least enc of the transceivers by the network control station includes informing the 

one of tbe transceivers to transmit so as to restrict. communications between the 

network control station and the one of the transceivers. 

18. (Origina) The method of claim 15 wherein a collision or 1nmsmissions caused by a 

plurality of transceivers attempting to transmit in tile same ti.me slot i:; resolved by the 

plurality of transceivers retrying trans1nissions and one of the plurality of transceivers 

transmitJing in an earlier time slot than the other of rhe plurality of trnnsceivcrs. 

19. (Prcviou ;ly Amended) The method of ch1im 15 wherein the step of responding by the 

network ::ontrol station includes aJI other the transceivers acknowledging the control 

channel. 
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20. (Curren ly Amended) A l'.arrier inLerferomct.ry (Cl)-codcd cornmunicalions system 

including a plural.ity of transceivers, each of the transceivers including: 

.,·.I least one Cl coder coupled to each lransccivcr. the al least one er coder 

conr;igured for providing at .least one Cl-coded information sigm1I for transmissioH 

in y__:ransmitted waveform. wherein the trarrnmiucd waveform includes at least 

one,.ag waveform. the at least one tag waveform including at least one of 

infrn mation comprising type of coding of the transrnilled waveform. information 

comprising type of data in the lransmille<l wnveforrn. u11d information for 

dec<:;ding the transmitted waveform HI lea1;l. (me-frequency band; and 

.:t least one Cl decoder coupled lo each transceiver, the at least one CJ decoder 

con(:gured for clecocling at least one received lransmitted waveform. 

21. (Prcviovsly Amended) The communic:ilion system recited in claim 20 wherein the at 

least oni: coder and lhe at .least one decoder corresponding to at least one of the 

1r,111scei"ers operate simultanecrnsly for allowing the at least 011c transceiver to receive 

any tran :mitted waveform while sirnul.l'ancously transmitting another wavcfom1. 

22. (Prcvio11·sly Amended) The system recited in claim 20 wherein at least one of the at 

least rnw trans.milled CI-coded information signal and the a1 least one rccci ved 

tnmsmiLed waveform include at least one address~ and the decoder is configured to 

route tlK signal with respect to the at least one address, 

23. (Cancel.I ~d). 

'2.4. (Cancclkd). 

25. (Previou;ly Amended) The communication system recited in claim 20 wherein each 

transceiver further comprises at lcasl one antenna including an RF front end 

configuFxl to receive and transmit signals. 

26. (Cancclkd ). 

27. (Cancell:cl). 

28. (Cancelkcl). 

29. (Cancelkd). 

30. (Previou ;ly Amended) In a com,rnmication network including a p.lurnJity of 

communication nodes. wherein messages lransrnitted between certain nodes arc 
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routed.tLirough other nodes in lhc network, co111m11nicating in the nclwnrk using 

multi-ucdress messaging.,_ including: 

,: onstructing al a source node a multi-address message cnntaining coded 

info! mation whereby spreading_codes identify network addresses of a plurality of 

desti.nalion nodes, wherein conmmnicatinn paths between the source node and the 

desfrnation nodes traverse a comml)ll path rouled through al least one common 

intervening node; and 

t·uns,nill.ing I.he mulli-address message in at least one frequency band from 

the s-:mrce node to the destination nodes in accordance with the network addresses 

by tnnsmilting a single copy of lhe 1m11ti-address message along the common 

puth from each common intervening node to a next node, wherein transmitting 

conr,rises decoding received transmissions at each common iniervcning node, 

perfc,nning signal processing to gencrntc a data output, and re-encoding the data 

outp 1t for retransmission. 

JI. (Previou-.-dy Amended) The methi)d of claim 30, wherein constructing fllrthcr includes: 

f')r at I.east one network address, inscrting_in a network header an ex.tend field 

indicating whether the network address is a hasic network address or an extended 

netw :>rk address usable when the destination node corresponding to the network 

addn:ss has moved from a first network to another network: :md 

hr each extended address in the network header, including_in the extended 

addn,s::; the basic network address of the destination node corresponding lo the 

net'l-v)rk address and information for forwarding the multi-address message l.o the 

another nt:twork. 

32. (Previou ,ly Amended) The method of claim 30, further comprising: 

n:ceiving t.hc multi-address mc::;sage al. a node and, for each network address, 

dcleLnining whether the network address is a hasic network address or an 

exter·de<l network address; and 

muting the mu.lli--nddress message lo a next node in accordance with lhc 

netw,>rk address and routing Lables mainlained by the node. 

33. (Prcviou:ly Amended) The method or claim 30, wherein conslrnding further includes: 
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tor each network address in the ne.lwork header, inscrting_in a network header 

an e id-of-routing field indicating whether the network address is lhe last address 

in tLe network header such lhal' the 11111nbcr of destination network addresses in 

the r,ctwork header is variable. 

ll]Ol2 

34.,(Previot,sly Amenucd) The method of claim 30, wherein const.ruct'ing further includes, 

for each network address in the network hcaclci·: 

inse11ing_in a network header, on a per-destination basis, a field indicating 

wheJ1er ,111 acknowledgment is required from the dcslination node corrt.:!sponding 

to the network address when the multi-address message is received by the 

destination node; 

inserling)n the network header, on a per-destination hasis, a fie.Id indicating 

wheher an acknowledgmcnl. is required from the destination node corresponding 

to th:": network address when the multi-address message is read at the destination 

nock corresponding lo the network. address; and 

i 1serting in the network header, on a per-dest inaiion basis, a field indicating 

whether an acknowledgment: is required from the destination node corresponding 

l'O th~ network address when the multi-address message .is printed al the 

destlnation node corresponding to the network address. 

35. (Prcvim~sly Amended} The method nf dairn 30, wherein the multi-address message 

comprises a sequence of message frames each containing a network header, wherein 

the corn;,_rucling step further includes: 

inserting a frame sequence number in the network header of each message 

fran'.l•c: indicating a posi1ion or the message frame in the sequence; and 

11serting an end of message field in the network header of each message 

fran:1~ indicating whether the mei-;sage frame is the last in the multi-address· 

mesiagc. 

36. (Previously Amended) The method of claim 30, where.in the construe.ting step 

includes inscrling_thc network address of the source node in a network header. 

37. (Previou;;Jy Amended) The method of claim 30, wherein constructing step fu1ther 

includes 
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j.Jscrting_in the ne1work header a precedence field indicating a relative 

prec1·:dence of the mu Iii-address message. and 

r.:~slricting_messagc traffic at a node when message traffic congestion occurs at 

the n.ode, wherein message tralTic restriction .is performed with respect lo the 

relatvc rrcccdence identified in the network header or each message such that 

higher precedence messages are delivered to the node and lower precedence 

mesi;ages are not delivered to the node . 

.18. (Previou,ly Amended) The method of claim 30, wherein the constructing step further 

includes 

inserting in a network header u security field indicating a relative· security 

level of the multi-address message, and 

r~:stricting message traffic tlt a node as a funct.ion of the security level 

identified in the network header or each message. 

19. (Previot1 ,ly Amenclccl) The 111cthod of claim 30, funher comprising: 

a;knowledging receipt of a multi-address message at a destination node by 

senchng an acknowledgement message fron1 the destination node lo the source 

node. 

n~transmitting the multi-address message to a destination node when the 

soun:.~~ node does not receive an acknowledgcrncnt mi:-ssagc from the destination 

node after a predetermined period of time after transmission of the multi-address 

mess'.lge; 

rr::peating the retransmilt.ing step until either an acknowledgerncnt message is 

rccei 1cd fron1 the destination node or a predetcnnined maximum numbt~r of 

relraHsmissions have been attempted. 

40. (Origina\) The method of claim 30, wherein the multi-address message includes un 

encapsuL1ted message having a protocol different from a protocol of the multi-address 

message. 

41. (Original) The 1nc1hod of claim. 30, initial.cs a re-rouling process responsive ln failure 

of the mtdti-address message lo reach one or more destination nodes. 

42. (Prcviou:dy Amended) The method of clai.m 30, wherein the trnn::.mitting step 

includes :ransmitting the multi-address message in a point-to-point mode. 
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43. (Previm,sly Amended) The mctbod or claim '.~0, wherein the transmitting step 

includes transmitting the mu.lti-addrcss message in a broadcast mode, 

44. (Previ<wsly Amended) The method or daiin 30, wherein t·he transmitting step 

include~; transmittjng the multi-address message over a waveguide. 

45. (Previm:,sly Amended) ·rhe method of claim 30, wherein the transmitting step 

includes trnnsmitti ng the rnulti-acldrcss message in al .least one transmission mode 

incluclin.~ a full-duplex co111m1mication mode and a half-duplex communication mode. 

46. (Prcviorsly Amended) [n a communication network including a plurality of 

commur:ication nodes, wherein messages transm.ittcd between certain nodes are 

routed Lb.rough other nodes in the network, the method of communicating in the 

network including: 

tonstn1cting al a source node al lcnst one mulli-addrt,ss message contnining 

coded information employing spreading_codes that idenl.ify al least one 

comnrnnication path between lhc source node und at least one destination node, 

and 

t·ansmitting the at least one mul.ti-addrcss message in at least one frequency 

band via at least one common intervening node, wherein transmiuing comprises 

deccding received transmissions at the at least one common intervening node, 

perh: rrning signa.l processing to generate a data Oltlpul, and re-encoding the data 

outp;it for retransmission. 

47. (Cancelk.d) 

48. (Cancell!d) 

49. (Cancell !d) 

50. (Cancel.hi) 

51. (Cance!L!d) 

52. (Cancelkd) 

53. (Cancelkd) 

54. (Caocclkd) 

55. (Cancelh!d) 

56. (C:mcelhd) 

57. (Cancelh:d) 
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Remarks: C:aim Amencln1cnts 

lndcpenden1 Claim 20 was amended 10 include the limitations of Dependent Cl.air.ns 23 

and 24. The: Examiner .ind.icat.ed that Claims 23 and 24 included allowable subject malter, 

but were ob_,ecled lo because lhcy were dependent upon a n.·jected base claim 

(Independent Claim 20). The amended lndepcndcnt Claim 20 and its corresponding 

dependent c,_airns should be allowable because they contain allowable subject matter 

recited in Claims 23 and 24. 

Claims 23, :A, 26-29, and 57 were cancelled. 

12 
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Renr;,arks: Examination Reporl: 

I. Sectiom. 1-4 and 8, 9 of fhe Examination Re1mrL 

Claim 20, 2 ;, 22, and 25 were rejected under 35 U.S.C. I03(a). 

lndepcndenl Claim 20 was amended 1.0 include the limitations recited in Dependent 

Claims 23 and 24, which the Examiner indicated as includjng Allowable Subject Matter. 

Since Claim 20 is effectively Claim 23 and Claim 24 rcwrillen in independent rorm and 

including ab. the limitations of the hac;e claim (Claim 20), Applicant contends that the 

amended CL1im 20 contains the Allowable Subject Mauer indicated by the Examiner in 

Lhe Office L!tter, and thus, should be allowable. Furthermore, the Dependent Claims 2.1, 

22, and 25 5,muld be Allowable because lhcy arc dependent on the amended lndependcn1 

Claim 20, a1:d thus, include all of the limitations of Claim 20. 

2. Sectiom. 5-7 and 9 of the Examination Report. 

Claims 26-::9 were rejected under 35 U.S.C. I 03(a). 

Claims 26-2'.J were cancelled. 

3. Section:'! .IO and 11 of the Examination Report. 

Claim 57 w:,.s r~jected under 35 U.S.C. l03(a). 

Claims 57 ..,,, as cancelled. 

4. Section 12 of the Examination Report .. 

Applicant"s 1rgurnents wilh respect to Clain1s 20-22, 25-29, and 57 were moot in view or 

the new grounds for rejection. 

Applicant's .1mendment of Claim 20 and cancellation of Claims 26-29 and 57 remedy the 

new groundi l'or rejection. 
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5. S,\ction 13 of the Ex~m1ination Re1>0rL 

Claims 1-1 ~; and 30-46 were allowed. 

6. Section 14 of the .Examination Report. 

Claims 23 ,ud 24 were obje<:t.ecl to as being dependent upon a rcjcc1ed base claim 

(Independer:t Claim 20) hut would he allowable if rewritten in independent form 

including aJ. of the limitations of the ba::;e claim. 

The base Cl lim 20 was amended to include aJI the Hmitations recited in Claims 23 and 24. 

Since Lhe an1ended Clain1 20 is effecl ively the rewritten independent form of Claims 23 

and 2~, the ;tmended Claim 20 (and all of its dependent claims) should be considered 

allowable. 
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Conclusion. 

The Applicant submits that every effort has been nrnde to address lhc Examiner's 

objections ~nd that the Application .is now in condition to proceed to grant. 

Yours Resp,,:ctfully, 

Steve .l. Shari I 

P.O. Box I TSS 

Boulder, CO 80308-0355 

(720) 234-4:1, :i I 
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Claim Rejections - 35 USC§ 103 

1. The following is a quotation of 35 U.S.C. 103(a) which 

Page 2 

forms the basis for all obviousness rejections set forth in this 

Office action: 

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

2. Claim 20 is rejected under 35 U.S.C. 103(a) as being 

unpatentable over Natarajan. 

Regarding claim 20, Natarjan teaches a CI coder for 

providing at least one CI-coded information signal for 

transmission in at least one frequency band (fig. 1); at least 

one CI decoder for decoding at least one received transmitted 

waveform (fig. 4). 

Although Natarajan is silent on a transceiver comprising 

the Ci coder and CI decoder, it would have been obvious to one 

of ordinary skill in the art, to modify the system of Natarjan 

by incorporating both the coder and decoder in a single device 

since transceivers are well known in the art. This modification 

would benefit the system by allowing a single device the ability 
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to transmit and receive information. 

Page 3 

3. Claims 21 and 25 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Natarajan as applied to claim 20 above, 

and further in view of Sikina. 

Natarajan is silent on simultaneous transmission and 

reception of the CI coded information. 

Sikina teaches simultaneous transmission and reception of 

the information (fig. 1, col. 5 lines 34-36). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Natarajan by 

simultaneous transmission and reception of the CI coded 

information, as suggested by Sikina. This modification would 

benefit the system by allowing for simultaneous transmission and 

reception. 

4. Claim 22 rejected under 35 U.S.C. 103(a) as being 

unpatentable over Natarajan as applied to claim 20 above, and 

further in view of Darnell (US 6,266,702). 

Natarajan is silent on at least one of the at least one 

transmitted CI-coded information signal and the at least one 

received transmitted waveform include at least one address and 
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the decoder is configured to route the signal with respect to 

the at least one address. 

Darnell teaches routing a coded signal with respect to an 

address (fig. 2, col. 6 lines 17-20). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Natarajan by at least 

one of the at least one transmitted CI-coded information signal 

and the at least one received transmitted waveform include at 

least one address and the decoder is configured to route the 

signal with respect to the at least one address, as suggested by 

Darnell. This modification would benefit the system since 

placing routing information in the header is a proven, reliable 

method for routing. 

5. Claim 26 rejected under 35 U.S.C. 103(a) as being 

unpatentable over Natarjan in view of Sikina (US 6,507,319) 

Regarding claim 26, Natarjan teaches a CI coder for 

providing at least one CI-coded information signal for 

transmission in at least one frequency band (fig. 1); at least 
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one CI decoder for decoding at least one received transmitted 

waveform (fig. 4). 

Although Natarajan is silent on a transceiver comprising 

the Ci coder and CI decoder, it would have been obvious to one 

of ordinary skill in the art, to modify the system of Natarjan 

by incorporating both the coder and decoder in a single device 

since transceivers are well known in the art. This modification 

would benefit the system by allowing a single device the ability 

to transmit and receive information. 

6. Claim 27 is rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Natarjan and Sikina as 

applied to claim 26 above, and further in view of Sikina. 

The combination is silent on simultaneous transmission and 

reception of the CI coded information. 

Sikina teaches simultaneous transmission and reception of 

the information (fig. 1, col. 5 lines 34-36). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Natarajan by 

simultaneous transmission and reception of the CI coded 

information, as suggested by Sikina. This modification would 
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benefit the system by allowing for simultaneous transmission and 

reception. 

7. Claim 28 and 29 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over the combination of Natarjan and Sikina 

as applied to claim 26 above, and further in view of Petrick 

(US 5,712,870). 

Fattouche is silent on the CI decoder includes a preamble 

detector adapted to detect a preamble, as specified in claim 28; 

wherein the CI coder includes a preamble generator adapted to 

generate at least one preamble, as specified in claim 29. 

Petrick, like Fattouche, teaches spread spectrum. 

Furthermore, Petrick teaches spread spectrum messages containing 

a preamble used for synchronization (col. 2 lines 8-11). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Fattouche by including 

in the CI decoder includes a preamble detector adapted to detect 

a preamble and including in the CI coder includes a preamble 

generator adapted to generate at least one preamble, as 

suggested by Petrick. This modification can be performed 

according to known standards for the preamble in spread spectrum 

systems. This modification would benefit the system by 

providing for synchronization (Petrick: col. 2 lines 8-11) 
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8. Claim 20 is rejected under 35 U.S.C. 103(a) as being 

unpatentable over Wu. 

Page 7 

Regarding claim 20, Wu teaches a CI coder for providing at 

least one CI-coded information signal for transmission in at 

least one frequency band (fig. 1); at least one CI decoder for 

decoding at least one received transmitted waveform (fig. 

2a,2b). 

Although Wu is silent on a transceiver comprising the Ci 

coder and CI decoder, it would have been obvious to one of 

ordinary skill in the art, to modify the system of Wu by 

incorporating both the coder and decoder in a single device 

since transceivers are well known in the art. This modification 

would benefit the system by allowing a single device the ability 

to transmit and receive information. 

9. Claims 21, 22, and 25-29 are rejected with respect to 

primary reference Wu for identical reasons as shown above with 

respect to Natarajan. 

10. Claim 57 rejected under 35 U.S.C. 103(a) as being 

unpatentable over Nallanathan (US 6728295) in view of Natarajan. 
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Art Unit: 2619 

Regarding claim 57, Nallanathan teaches a plurality of 

Page 8 

network transceivers adapted to route communication signals in 

the network; the network including: at least one central 

processing unit/ base station coupled to the transceivers, the 

at least one central processing unit adapted to receive signals 

received by each of the transceivers, decompose each 

transceiver's received signals into a plurality of components, 

and combine the components/ complementary codes (col. 1 lines 

10-25). 

Nallanathan is silent on CI coding. 

Natarajan teaches CI coding (fig. 1, 3). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Nallanathan by using 

CI coding, as suggested by Natarajan. This modification would 

benefit the system since CI coding is an efficient use of 

bandwidth. 

11. Claim 57 rejected under 35 U.S.C. 103(a) as being 

unpatentable over Nallanathan (US 6728295) in view of Wu. 

Regarding claim 57, Nallanathan teaches a plurality of 

network transceivers adapted to route communication signals in 
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the network; the network including: at least one central 

Page 9 

processing unit/ base station coupled to the transceivers, the 

at least one central processing unit adapted to receive signals 

received by each of the transceivers, decompose each 

transceiver's received signals into a plurality of components, 

and combine the components/ complementary codes (col. 1 lines 

10-25). 

Nallanathan is silent on CI coding. 

Wu teaches CI coding (fig. 1, 2). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Nallanathan by using 

CI coding, as suggested by Wu. This modification would benefit 

the system since CI coding is an efficient use of bandwidth. 

Response to Arguments 

12. Applicant's arguments with respect to claims 20-22, 25-29, 

and 57 have been considered but are moot in view of the new 

ground(s) of rejection. 

Allowable Subject Matter 

13. Claims 1-19 and 30-46 are allowed. 

14. Claims 23 and 24 are objected to as being dependent upon a 

rejected base claim, but would be allowable if rewritten in 
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independent form including all of the limitations of the base 

claim and any intervening claims. 

Conclusion 

15. Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to RONALD 

ABELSON whose telephone number is (571)272-3165. The examiner 

can normally be reached on M-F. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, Jay Patel can be 

reached on (571) 272-2988. The fax phone number for the 

organization where this application or proceeding is assigned is 

571-273-8300. 
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Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

*** 

/Ronald Abelson/ 
Primary Examiner, Art Unit 2619 

Ronald Abelson 
Primary Examiner 
Art Unit 2619 
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IN THE US PATENT AND TM OFFICE 

Commissioner of Patents 

PO Box 1450 

Alexandria, Virginia 22313-1450 

Appn. Number: 10/145,854 

Filing Date: 05/14/2002 

Examiner: Ronald Abelson 

G.A.U.: 2616 

Atty. Docket No. CINET 01 

Dear Sir: 

Mailed 2008, April 30 

Boulder, CO 80303 

In response to the Notice of Non-Compliant Amendment mailed on 03/26/2008, please 

enter the corrected amendment as follows. 
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Introductory Comments 

Claims 1-57 are pending in the application. Claims 20-22, 25-46, and 57 were 

rejected. Cl.aims 1-19, 23, and 24 were objected to. 
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Amendments to the Claims 

1. (Currently Amended) In a method for communicating by multiple subscribers in an 

ad-hoc network withe~ a base statiea, each of the multiple subscribers transmitting 

adapted te trafl.5m.it GICarrier Interferometry (CD-coded communication information 

in at least one frequency band, the improvement comprising the additional steps of: 

f)fO'vidiag fof simultaneously transmitting control information with the 

communication information in at least one frequency band from an initiating 

subscriber for selectively controlling communications between the multiple 

subscribers; and, 

pmviElieg for modulating the control information by at least one other CI code. 

2. (Currently Amended) The method of claim I .wherein the control information is 

adapted configured to permit controlling the multiple-access system by initiating one 

or more of the subscribers as a network control station. 

3. (Currently Amended) The method of claim 2 wherein the control information is 

aElapteEl configured to permit transferring the power control and the time 

synchronization of the multiple-access system from any one of the subscribers acting 

as the network control station to any other of the subscribers becoming the network 

control station. 

4. (Original) The method of claim 2 wherein communication by multiple subscribers 

includes one or more protocols requiring one of the multiple subscribers to initiate 

communications and become the network control station in a transmit mode for 

transmitting the communication information and the control information to all other 

the multiple subscribers being in a receive mode for simultaneously receiving the 

communication information through an information channel and the control 

information through a control channel. 

5. (Currently Amended) The method of claim 4 further including the step ofpfo•ridi-Bg 

fer the network control station to command another of the multiple subscribers to 

change at least one CI code for the control information. 
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6. (Currently Amended) The method of claim 3 wherein the control information is 

aElapted configured to include power-control information for providing a 

predetermined power setting for each of the multiple subscribers. 

7. (Currently Amended) The method of claim 5 wherein the network.control station is 

ociapted configured to poll each of the other multiple subscribers, receive an 

acknowledgement back to measure the power received from each of the multiple 

subscribers, and adjust the power levels for transmission in predetermined increments. 

8. (Currently Amended) A method for providing communications for a network of 

transceivers in a carrier interferometry (Cl}-based multiple-access system operating in 

an ad-hoc network vlitheut a base staaea, comprising: 

f)fO•Adiag for transmitting control information coded by at least a first CI code 

through a control channel simultaneously with communications information 

coded by at least a second CI code through a communications channel in at least 

one frequency band; 

f)fO'liEHBg for identifying the network and at least one of the transceivers using 

the control information coded with the at least one CI code and restricting 

communications between the transceivers of the network using the second CI 

code; 

• f)re•,idiag for performing transmit/receive operations of the communications 

information and the control information by each of the transceivers in a 

predetermined duplexing operation; 

f)fO"iidiag for controlling the network initially by one of the transceivers, 

acting as a network control station; and, 

pro•;idiag for transferring control by one of the transceivers as the network 

control station to another of the transceivers to become the network control station 

for continuing the power control and the time synchronization over the network. 

9. (Currently Amended) The method of claim 8 wherein the step of pro¥idiag for 

performing transmit/receive operations of the communications information through 

the communications channel and the control information through the control channel 

is performed relative to a duplexing operation of a set of duplexing operations 

including TDD, FDD, CDD, PDD, CI-PDD, CPD, OPDD, QPDD, and CTDD. 
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I 0. (Currently Amended) The method of claim 8 wherein the step of initiating control 

over the network further includes the ~step of p,e¥idie.g for enabling the network 

control station to command another of the transceivers to change the CI code for the 

control information. 

11. (Original) The method of claim 8 wherein the control information includes power 

control information for allowing the network control station to set a predetermined 

power setting for each of the transceivers to assure that those of the transceivers 

transmitting close to the network control station do not overwhelm any other of the 

transceivers transmitting far away from the network control station. 

12. (Currently Amended) The method of claim 8 wherein the network control station is 

ada13teEI te poll.§ each of the other the transceivers and receive.§ an acknowledgement 

back to measure the power received from each of the transceivers and adjus~ the 

power levels for transmission in predetermined increments. 

13. (Currently Amended) The method of claim 8 further comprising a step of p,ev-idmg 

fef conversational-mode communications with the transceivers having receivers with 

CI decoders in parallel for permitting the network control station to simultaneously 

receive transmissions from more than one of the transceivers and respond to each of 

the more than one of the transceivers with individual transmissions. 

14. (Currently Amended) The method of claim 8 further comprising a step of p,ey;iding 

fef simultaneous transmission of voice and data by assigning different CI codes for 

voice and data on the communications channel and providing the transceivers with 

receivers having at least three decoders for discriminating voice communications, 

data communications, and control channel communications. 

15. (Currently Amended) A method for providing personal communications for a 

network of transceivers in a multiple-access system operating in an ad-hoc network 

witheut a ease statien by means of simultaneously transmitting communications 

information through a communications channel with control information through a 

control channel between at least two transceivers, the method comprising the steps of: 

J)Fe"liQHlg for coding the transmission of each of the communication 

information through the communications channel and control information through 

the control channel with different carrier interferometry (Cl) codes to enable 
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restricting communications between at least two of the transceivers, each of the 

different CI codes being capable of identifying the network and at least one of the 

transceivers; 

pre•Adie:g fur performing transmit and receive operations by each of the 

transceivers in a time division duplex manner with discrete time slots within at 

least one frequency band; 

pra¥¼EHBg fur controlling the network by one of the transceivers, acting as a 

network control station for setting the network control station in a transmit mode 

and all other of the transceivers in a receive mode in at least a first of the discrete 

time slots; 

pre•iidie:g fuf operating in a transmit mode by the network control station and 

operating in a receive mode by all other of the transceivers in at least a second of 

the discrete time slots for transmitting the communications information through 

the communications channel and control channel; 

pr01AEHBg fur responding by at least one of the transceivers to the 

communications information and control information transmitted by the network 

control station; and, 

pre¥¼tiiBg fur responding by the network control station with the control 

channel for indicating the type of communication mode for further 

communications between the network control station and the at least one of the 

transceivers. 

16. (Currently Amended) The method of claim 15 wherein the step ofpre¥¼aing fer 

responding by the network control station includes informing the at least one of the 

transceivers to transmit and all other of the transceivers to receive. 

17. (Currently Amended) The method of claim 15 wherein the step of J:lf0¥iEHBg fer 

responding to the at least one of the transceivers by the network control station 

includes informing the one of the transceivers to transmit so as to restrict 

communications between the network control station and the one of the transceivers. 

18. (Original) The method of claim 15 wherein a collision of transmissions caused by a 

plurality of transceivers attempting to transmit in the same time slot is resolved by the 
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plurality of transceivers retrying transmissions and one of the plurality of transceivers 

transmitting in an earlier time slot than the other of the plurality of transceivers. 

19. (Currently Amended) The method of claim 15 wherein the step of J)ff>•lidmg fer 

responding by the network control station includes all other the transceivers 

acknowledging the control channel. 

20. (Currently Amended) A carrier interferometry (CI}-coded communications system 

including a plurality of transceivers, each of the transceivers including: 

at least one CI coder coupled to each transceiver, the at least one CI coder 

etla.pted te tJf0''lide for providing at least one CI-coded information signal for 

transmission in at least one frequency band; 

at least one CI decoder coupled to each transceiver, the at least one CI decoder 

aeaptee te deeeee for decoding at least one received transmitted waveform. 

21. (Currently Amended) The communication system recited in claim 20 wherein the at 

least one coder and the at least one decoder corresponding to at least one of the 

transceivers 8fe aeapted te operate simultaneously for allowing the at least one 

transceiver to receive any transmitted waveform while simultaneously transmitting 

another waveform. 

22. (Currently Amended) The system recited in claim 20 wherein at least one of the at 

least one transmitted CI-coded information signal and the at least one received 

transmitted waveform is ae.apted te include at least one address.1 and the decoder is 

a.tlapt:ed configured to route the signal with respect to the at least one address. 

23. (Currently Amended) The system recited in claim 20 wherein at least one of the at 

least one transmitted CI-coded information signal and the at least one received 

transmitted waveform is etla.pted te include at least one tag waveform indicative of 

the coding provided to the at least one transmitted waveform. 

24. (Currently Amended) The system recited in claim 20 wherein at least one of the at 

least one transmitted CI-coded information signal and the at least one received 

transmitted waveform is adapted te include at least one tag waveform for identifying 

the type of data contained in the transmitted waveform and further includes decoding 

information necessary to decode information in the transmitted waveform. 
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25. (Currently Amended) The communication system recited in claim 20 wherein each 

transceiver further comprises at least one antenna including an RF front end adapted 

configured to receive and transmit signals. 

26. (Currently Amended) A transceiver aElapted configured to receive a first carrier 

interferometry (CI}-coded transmitted signal and transmit simultaneously another CI­

coded signal, the transceiver including: 

an RF front end 8.6:8.fJ!ea configured to perform at least one transceiving 

function in at least one frequency band, the at least one transceiving function 

including receiving at least one transmitted signal and transmitting at least one 

signal, 

a CI decoder coupled to the RF front end, the CI decoder ada.f)tee configured 

to decode at least one received transmitted signal, 

a CI coder coupled to the RF front end, the CI coder ~lea configured to 

provide CI coding to at least one information signal for transmission, the CI coder 

providing unique CI coding with respect to CI codes of the at least one received 

signal to enable simultaneous transmission and reception of CI coded information. 

27. (Original) The transceiver recited in claim 26 wherein the RF front end includes at 

least one antenna for receiving and transmitting signals. 

28. (Currently Amended) The transceiver recited in claim 26 wherein the CI decoder 

includes a preamble detector 8.6:8.fJ!ea configured to detect a preamble. 

29. (Currently Amended) The transceiver recited in claim 26 wherein the CI coder 

includes a preamble generator adapled configured to generate at least one preamble. 

30. (Currently Amended) In a communication network including a plurality of 

communication nodes, wherein messages transmitted between certain nodes are 

routed through other nodes in the network, aB ~re•red methoa of communicating in 

the network using multi-address messaging,, including: 

f)re¥idmg tor constructing at a source node a multi-address message 

containing coded information whereby spreading codes identify network 

addresses of a plurality of destination nodes, wherein communication paths 

between the source node and the destination nodes traverse a common path routed 

through at least one common intervening node; and 
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f)fOVidiBg fof transmitting the multi-address message in at least one frequency 

band from the source node to the destination nodes in accordance with the 

network addresses by transmitting a single copy of the multi-address message 

along the common path from each common intervening node to a next eommoa 

imerveaiag node, wherein transmitting comprises decoding received 

transmissions at each common intervening node, performing signal processing to 

generate a data output, and re-encoding the data output for retransmission. 

31. (Currently Amended) The method of claim 30, wherein pro11idiftg H>f constructing 

further includes: 

for at least one network address, providiftg H>f iaseffiea inserting in a network 

header an extend field indicating whether the network address is a basic network 

address or an extended network address usable when the destination node 

corresponding to the network address has moved from a first network to another 

network; and 

for each extended address in the network header, prov:idiBg H>f iaeh.1siea 

including in the extended address the basic network address of the destination 

node corresponding to the network address and information for forwarding the 

multi-address message to the another network. 

32. (Currently Amended) The method of claim 30, further comprising: 

Pf01.1iEli:Bg H>f receiving the multi-address message at a node and, for each 

network address, determining whether the network address is a basic network 

address or an extended network address; and 

pro"Aaiflg H>r routing the multi-address message to a next node in accordance 

with the network address and routing tables maintained by the node. 

33. (Currently Amended) The method of claim 30, wherein pro~l'idiBg H>r constructing 

further includes: 

for each network address in the network header, pro,.Aaiftg H>r iBseffiea 

inserting in a network header an end-of-routing field indicating whether the 

network address is the last address in the network header such that the number of 

destination network addresses in the network header is variable. 
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34. (Currently Amended) The method of claim 30, wherein f)fO¥iaiag fof constructing 

further includes, for each network address in the network header: 

• pre¥iaiA.g for i0:sertio0: inserting in a network header, on a per-destination 

basis, a field indicating whether an acknowledgment is required from the 

destination node corresponding to the network address when the multi-address 

message is received by the destination node; 

proviaiA.g for iasertiea inserting in the network header, on a per-destination 

basis, a field indicating whether an acknowledgment is required from the 

destination node corresponding to the network address when the multi-address 

message is read at the destination node corresponding to the network address; and 

pre•Aaiag for iaserti00: inserting in the network header, on a per-destination 

basis, a field indicating whether an acknowledgment is required from the 

destination node corresponding to the network address when the multi-address 

message is printed at the destination node corresponding to the network address. 

35. (Currently Amended) The method of claim 30, wherein the multi-address message 

comprises a sequence of message frames each containing a network header, wherein 

the constructing step further includes: 

pro•Aaiftg for iasertion inserting ef a frame sequence number in the network 

header of each message frame indicating a position of the message frame in the 

sequence; and 

pre•AlHflg for iaserti00: inserting ef an end of message field in the network 

header of each message frame indicating whether the message frame is the last in 

the multi-address message. 

36. (Currently Amended) The method of claim 30, wherein the constructing step includes 

pro¥iaiag for iasertien of inserting the network address of the source node in a 

network header. 

37. (Currently Amended) The method of claim 30, wherein constructing step further 

includes: 

pro•rilHflg for iasertiea inserting in the network header a precedence field 

indicating a relative precedence of the multi-address message, and 
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:f)fevidmg fof i:estrietiea restricting message traffic at a node when message 

traffic congestion occurs at the node, wherein message traffic restriction is 

perfonned with respect to the relative precedence identified in the network header 

of each message such that higher precedence messages are delivered to the node 

and lower precedence messages are not delivered to the node. 

38. (Currently Amended) The method of claim 30, wherein the constructing step further 

includes: 

flFe:vidiBg for inserting in a network header a security field indicating a 

relative security level of the multi-address message, and 

:f)f81/iaiag fof restricting message traffic at a node as a function of the security 

level identified in the network header of each message. 

39. (Currently Amended) The method of claim 30, further comprising: 

:f)fevidiag for acknowledging receipt of a multi-address message at a 

destination node by sending an acknowledgement message from the destination 

node to the source node, 

providing fof retransmitting the multi-address message to a destination node 

when the source node does not receive an acknowledgement message from the 

destination node after a predetermined period of time after transmission of the 

multi-address message; 

pro:r.'iai.Bg for repeating the retransmitting step until either an 

acknowledgement message is received from the destination node or a 

predetermined maximum number of retransmissions have been attempted. 

40. (Original) The method of claim 30, wherein the multi-address message includes an 

encapsulated message having a protocol different from a protocol of the multi-address 

message. 

41. (Original) The method of claim 30, initiates a re-routing process responsive to failure 

of the multi-address message to reach one or more destination nodes. 

42. (Currently Amended) The method of claim 30, wherein the transmitting step includes 

pFe¥4aiag fef transmitting the multi-address message in a point-to-point mode. 

43. (Currently Amended) The method of claim 30, wherein the transmitting step includes 

pre¥iaiag fer transmitting the multi-address message in a broadcast mode. 
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44. (Currently Amended) The method of claim 30, wherein the transmitting step includes 

preir;iEliBg fer transmitting the multi-address message over a waveguide. 

45. (Currently Amended) The method of claim 30, wherein the transmitting step includes 

pra¥4diBg fer transmitting the multi-address message in at least one transmission 

mode including a full-duplex communication mode and a half-duplex communication 

mode. 

46. (Currently Amended) In a communication network including a plurality of 

communication nodes, wherein messages transmitted between certain nodes are 

routed through other nodes in the network, ae. imf3re'"-,'C& the method of 

communicatip.g in the network including: 

pre:rfiamg fer constructing at a source node at least one multi-address message 

containing coded information employing spreading codes that identify at least one 

communication path between the source node and at least one destination node, 

and 

pFe¥iaiag fer tre.esmissien ef transmitting the at least one multi-address 

message in at least one frequency band via at least one common intervening node, 

wherein transmitting comprises decoding received transmissions at the at leas~ 

one common intervening node, performing i::i gnal processing to generate a data 

output, and re-encoding the data output for retransmission .. 

47. (Cancelled) 

48. (Cancelled) 

49. (Cancelled) 

50. (Cancelled) 

51. (Cancelled) 

52. (Cancelled) 

53. (Cancelled) 

54. (Cancelled) 

5 5. ( Cancelled) 

56. (Cancelled) 
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57. (Currently Amended) In a communication network of a plurality of network 

transceivers adapteEI configured to route communication signals in the network, the 

network including: 

at least one central processing unit coupled to the transceivers, the at least one 

central processing unit aeap*eEl configured to receive signals received by each of 

the transceivers, decompose each transceiver's received signals into a plurality of 

carrier interferometry {Cl) components, and combine the CI components for 

generating a data output. 
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Remarks: Claim Amendments 

Claims 1-3, 5, 6, 8, 9, 12-17, 19-24, 26, 28-35, 37-39, 46, and 57 were amended to 

correct the informalities noted by the Examiner. 

Claims 30 and 46 were amended to include the limitation "wherein transmitting 

comprises decoding received transmissions at each common intervening node, 

performing signal processing to generate a data output. and re-encoding the data output 

for retransmission." 

The claimed subject matter in Claims 30 and 46 is illustrated in FIG. 1 lA, which 

illustrates a CI transceiver adapted to perform routing. A bank of decoders 1112 decodes 

received signals that are to be retransmitted. The decoded signals are processed in a 

signal processor 1113, which produces a data output (such as shown with respect to 

signal processor 1103), which is encoded for transmission by a bank of coders 1115 (P.47, 

line 28- P.48, line 5 of the originally filed specification). 
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Remarks: Examination Report 

1. Section 1 of the Examination Report. 

Claims 1-3, 5, 6, 8, 9, 12-17, 19-24, 26, 28-35, 37-39, 46, and 57 were objected to based 

on informalities noted by the Examiner. 

Claims 1-3, 5, 6, 8, 9, 12-17, 19-24, 26, 28-35, 37-39, 46, and 57 were amended to 

correct the informalities noted by the Examiner. 

2. Sections 2 and 3 of the Examination Report. 

Claim 57 was rejected under 35 U.S.C. 101 for lacking recitation of a practical 

application. 

Claim 57 was amended to recite the generating of a data output as a practical application 

of combining the CI components. 

3. Sections 4 and S of the Examination Report. 

Claims 20, and 25-27 were rejected under 35 U.S.C. 102(a) as being anticipated by 

Fattouche (U.S. 6,320,897). Specifically, the Examiner states that Fattouche teaches a CI 

coder and CI decoder, with respect to the mention of polyphase codes. However, the 

polyphase codes taught by Fattouche are quite different than CI codes. 

For example, Fattouche (Col. 16, line 40- Col. 7, line 7) describes polyphase codes with 

codelengths restricted to values that are squares of integers. This results from 

concatenating rows of terms in a ...JM.x...JM matrix. However, CI codes have no length 

restrictions, and therefore, they can be any length. 

The polyphase codes described by Fattouche differ from CI codes in other ways as well. 

For example, the current application (page 4, lines 6-8) describes adaptations of CI to 

conventional multicarrier protocols (such as OFDM and MC-CDMA), which eliminates 

the high peak-to-average-power ratios (PAPR) associated with conventional multicarrier 
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protocols. This feature of CI codes is well known, such as illustrated by the following 

published papers: 

D. A. Wiegandt, C.R. Nassar and Z. Wu: "Overcoming peak-to-average power ratio 
issues in OFDM via Carrier Interferometry Codes." IEEE Vehicular Tech. Conf. 
(VTC2001), Atlantic City, NJ, pp. 660-663, 2001. 

B. Natarajan and C.R. Nassar, "Crest factor reduction in MC-CDMA employing carrier 
interferometry codes", EURASIP Journal on Wireless Communications and Networking, 
2004. 

K. Anwar, et al., "Large code set for PAPR reduction of OFDM signals and capacity 
increasing in MC-CDMA system." Proc. of the 2006 Int. Conf. on Comm. and Mobile 
Comp., Vancouver, British Columbia, Canada, Pages: 887-892. 

G. Wunder and K. G. Paterson, "Crest-factor analysis of carrier interferometry MC­
CDMA and OFDM systems" IEEE Int. Symp. on Inform. Theory (ISIT), Chicago, July 
2004. 

HE Jian-hui, QUAN Zi-yi, MEN Ai-dong, "P APR Reduction in OFDM Systems with 
Large Number of Sub-Carriers by Carrier Interferometry Approaches", Vol.11, No.4, 
Dec.2004 

However, the polyphase codes shown by Fattouche fail to provide the P APR reduction 

that can be realized using CI codes. Since the characteristics of CI codes are quite 

different from.the characteristics of the polyphase codes taught by Fattouche, Fattouche 

. does not teach CI codes. Consequently, Fattouche fails to teach a CI coder or a CI 

decoder, such as recited in the independent claim 20 and the dependent claims 25-27. 

Therefore, Applicant requests reconsideration of the rejection of Claims 20 and 25-27. 

4. Section 6 of the Examination Report. 

Claim 57 was rejected under 35 U.S.C. 102(e) as being anticipated by Nallanathan (U.S. 

6,728,295). Specifically, the Examiner states that Nallanathan teaches decomposing a 

signal into CI components and recombining the CI components. 

While Nallanathan employs a perfect reconstruction filter bank, the spreading codes 

produced are not CI codes, not are they even polyphase codes. Rather, Nallanathan (Col. 
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3, lines 43-59) describes the use of Walsh code generators and Walsh-Hadamard matrices, 

which employ binary values. The resulting codes do not have the P APR benefits nor the 

flexibility of code lengths of CI codes. 

5. Section 7 of the Examination Report. 

Claim 57 was rejected under 35 U.S.C. 102(e) as being anticipated by Popovic (U.S. 

6,567,482). Specifically, the Examiner states that Popovic teaches decomposing a signal 

into Cl components and recombining the CI components. 

Popovic (Col. 5, line 66 - Col. 6, line 3) describes binary sequences with a length 

restriction that is a power of 2: "polyphase complementary sequences of length L=2N_,, 

Popovic (Col. 10, line 24 - col. 11, line 4) shows construction of complementary 

sequences, which differ quite substantially from CI codes in that they do not have the 

P APR benefits nor the flexibility of code lengths of CI codes. 

6. Sections 8 and 9 of the Examination Report. 

Claims 30 and 46 were rejected under 35 U.S.C. 103(a) as being unpatentable over 

Sautter (U.S. 7,031,309) in view of Startup (U.S. 5,940,379).· 

Sautter teaches an addressing technique in which a multi-address message is constructed 

with routing information in the header. Layer 3 of the OSI model provides for routing the 

transmission and comprises determining each route based on addresses in the header of 

the transmission. However, Sautter is silent on decoding or demodulating received 

signals at each intermediary node for producing a data output, followed by re-encoding 

the data for retransmission to other nodes. 

Startup, which describes spreading the data with codes used for identifying network 

addresses, is also silent on decoding received signals at the intermediary nodes and re­

encoding the data for retransmission. 
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Applicant submits that the step of transmitting recited in the Currently Amended 

independent claims 30 and 46, wherein transmitting comprises decoding received 

transmissions at each common intervening node, performing signal processing to 

generate a data output, and re-encoding the data output for retransmission, constitutes 

non-obvious subject matter that is neither disclosed nor anticipated by the relied-upon 

prior-art references. 

Since neither Sautter nor Startup mentions the above-recited novel subject matter, the 

combination of Sautter and Startup should not render the independent claims 30 and 46 as 

obvious under 35 U.S.C. 103(a). 

Startup does not show decoding and signal processing the received signals at each 

intermediate node to produce a data output signal. Rather, an Nth intermediary node 

employs only the Nth intermediary code to decode the received signal, which produces a 

spread spec_trwn signal - not a data output signal. In order to produce the data output 

signal at the intermediary node, all the codes encoding the received signal ( or the 

complex conjugates of all those codes) need to be used to decode the received signal. 

However, this is clearly not the case in Startup. Instead, only the destination node 

produces the data output signal (i.e., message information). 

"In step 518, the code for the N'1 intermediary node is used to decode the spread 

spectrwn signal." (Startup col. 11, lines 56-57) 

"In step 524, the destination node receives and decodes the spread spectrwn signal into 

message information using the destination code for this particular node." (Startup, col. 12, 

lines 15-17). 

Since Startup fails to employ full decoding followed by signal processing to produce a 

data output (and subsequent re-encoding and retransmission) at the intermediate nodes, 

noise and distortion resulting from channel propagation between nodes and circuitry in 

each intermediate node are allowed to accumulate along each hop to an intermediate node. 
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7. Sections 10 and 11 of the Examination Report. 

Dependent Claim 21 was rejected under 35 U.S.C. 103(a) as being unpatentable over 

Fattouche in view of Guo. Dependent Claim 22 was rejected under 35 U.S.C. 103(a) as 

being unpatentable over Fattouche in view of Startup. 

Dependent Claims 21 and 22 include all of the limitations of Independent Claim 20. 

Applicant holds that the recitation of a CI coder and a CI decoder in Claim 20 is novel 

and non-obvious over Fattouche, and neither Guo nor Startup describes a CI coder and a 

CI decoder. Therefore, the combination ofFattouche and Guo fails to teach the CI coder 

and CI decoder in Claim 21, and the combination ofFattouche and Startup fails to teach 

the CI coder and CI decoder in Claim 22. Therefore, Applicant requests that the 

Examiner reconsider the rejection of the Dependent Claims 21 and 22 under 35 U.S.C. 

103(a). 

8. Section 12 of the Examination Report. 

Dependent Claims 28 and 29 were rejected under 35 U.S.C. 103(a) as being unpatentable 

over Fattouche in view of Petrick. 

Dependent Claims 28 and 29 include all of the limitations of Independent Claim 26. 

Applicant holds that the recitation of a CI coder and a CI decoder in Claim 26 is novel 

and non-obvious over Fattouche. Furthermore, Petrick does not describe a CI coder and a 

CI decoder. Therefore, the combination ofFattouche and Petrick fails to teach the CI 

coder and CI decoder in Claims 28 and 29. Therefore, Applicant requests that the 

Examiner reconsider the rejection of the Dependent Claims 28 and 29 under 35 U.S.C. 

103(a). 

9. Section 13 of the Examination Report. 

Dependent Claims 31-34 were rejected under 35 U.S.C. 103(a) as being unpatentable 

over the combination of Sautter and Startup, and further in view of Sautter (U.S. 

6,233,248). 
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Dependent Claims 31-34 include all of the limitations of Independent Claim 30. 

Applicant holds that the recitation of "decoding received transmissions at each common 

intervening node, performing signal processing to generate a data output, and re-encoding 

the data output for retransmission" is novel and non-obvious over the combination of 

Sautter and Startup. Furthermore, Sautter (U.S. 6,233,248) is also silent on decoding 

received signals at the intermediary nodes and re-encoding the data for retransmission. 

Therefore, the combination of Sautter, Startup, and Sautter (U.S. 6,233,248) fails to teach 

the novel step recited in Independent Claim 30 and thus, the Dependent Claims 31-34. 

Therefore, Applicant requests that the Examiner reconsider the rejection of the 

Dependent Claims 31-34 under 35 U.S.C. 103(a). 

10. Section 14 of the Examination Report. 

Dependent Claim 35 was rejected under 35 U.S.C. 103(a) as being unpatentable over the 

combination of Sautter and Startup, and further in view of Blum and Kejriwal. 

Dependent Claim 35 includes all of the limitations of Independent Claim 30. Applicant 

holds that the recitation of "decoding received transmissions at each common intervening 

node, performing signal processing to generate a data output, and re-encoding the data 

output for retransmission" is novel and non-obvious over the combination of Sautter and 

Startup. Furthermore, both Blum and Kejriwal are silent on decoding received signals at 

the intermediary nodes and re-encoding the data for retransmission. Therefore, the 

combination of Sautter, Startup, Blum, and Kejriwal fails to teach the novel step recited 

in Independent Claim 30 and thus, the Dependent Claim 35. Therefore, Applicant 

requests that the Examiner reconsider the rejection of the Dependent Claim 35 under 35 

U.S.C. 103(a). 

11. Section 15 of the Examination Report. 

Dependent Claim 36 was rejected under 35 U.S.C. 103(a) as being unpatentable over the 

combination of Sautter and Startup, and further in view of Gable. 
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Dependent Claim 36 includes all of the limitations of Independent Claim 30. Applicant 

holds that the recitation of "decoding received transmissions at each common intervening 

node, performing signal processing to generate a data output, and re-encoding the data 

output for retransmission" is novel and non-obvious over the combination of Sautter and 

Startup. Furthermore, Gable is silent on decoding received signals at the intermediary 

nodes and re-encoding the data for retransmission. Therefore, the combination of Sautter, 

Startup, and Gable fails to teach the novel step recited in Independent Claim 30 and thus, 

the Dependent Claim 36. Therefore, Applicant requests that the Examiner reconsider the 

rejection of the Dependent Claim 36 under 35 U.S.C. 103(a). 

12. Section 16 of the Examination Report. 

Dependent Claim 37 was rejected under 35 U.S.C. 103(a) as being unpatentable over the 

combination of Sautter and Startup, and further in view of Scott and Fan. 

Dependent Claim 37 includes all of the limitations of Independent Claim 30. Applicant 

holds that the recitation of "decoding received transmissions at each common intervening 

node, performing signal processing to generate a data output, and re-encoding the data 

output for retransmission" is novel and non-obvious over the combination of Sautter and 

Startup. Furthermore, both Scott and Fan are silent on decoding received signals at the 

intermediary nodes and re-encoding the data for retransmission. Therefore, the 

combination of Sautter, Startup, Scott, and Fan fails to teach the novel step recited in 

Independent Claim 30 and thus, the Dependent Claim 37. Applicant requests that the 

Examiner reconsider the rejection of the Dependent Claim 37 under 35 U.S.C. 103(a). 

13. Section 17 of the Examination Report. 

Dependent Claim 38 was rejected under 35 U.S.C. 103(a) as being unpatentable over the 

combination of Sautter and Startup, and further in view of Noehring. 

Dependent Claim 38 includes all of the limitations of Independent Claim 30. Applicant 

holds that the recitation of "decoding received transmissions at each common intervening 

node, performing signal processing to generate a data output, and re-encoding the data 
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output for retransmission" is novel and non-obvious over the combination of Sautter and 

Startup. Furthermore, Noehring is silent on decoding received signals at the intermediary 

nodes and re-encoding the data for retransmission. Therefore, the combination of Sautter, 

Startup, and Noehring fails to teach the novel step recited in Independent Claim 30 and 

thus, the Dependent Claim 38. Therefore, Applicant requests that the Examiner 

reconsider the rejection of the Dependent Claim 38 under 35 U.S.C. 103(a). 

14. Section 18 of the Examination Report. 

Dependent Claim 39 was rejected under 35 U.S.C. 103(a) as being unpatentable over the 

combination of Sautter and Startup, and further in view of Yim. 

Dependent Claim 39 includes all of the limitations oflndependent Claim 30. Applicant 

holds that the recitation of "decoding received transmissions at each common intervening 

• node, performing signal processing to generate a data output, and re-encoding the data 

output for retransmission" is novel and non-obvious over the combination of Sautter and 

Startup. Furthermore, Yim is silent on decoding received signals at the intermediary 

nodes and re-encoding the data for retransmission. Therefore, the combination of Sautter, 

Startup, and Yim fails to teach the novel step recited in Independent Claim 30 and thus, 

the Dependent Claim 39. Therefore, Applicant requests that the Examiner reconsider the 

rejection of the Dependent Claim 39 under 35 U.S.C. 103(a). • 

15. Section 19 of the Examination Report. 

Dependent Claim 40 was rejected under 35 U.S.C. 103(a) as being unpatentable over the 

combination of Sautter and Startup, and further in view of Bennett. 

Dependent Claim 40 includes all of the limitations of Independent Claim 30. Applicant 

holds that the recitation of"decoding received transmissions at each common intervening 

node, performing signal processing to generate a data output, and re-encoding the data 

output for retransmission" is novel and non-obvious over the combination of Sautter and 

Startup. Furthermore, Bennett is silent on decoding received signals at the intermediary 

nodes and re-encoding the data for retransmission. Therefore, the combination of Sautter, 
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Startup, and Bennett fails to teach the novel step recited in Independent Claim 30 and 

thus, the Dependent Claim 40. Therefore, Applicant requests that the Examiner 

reconsider the rejection of the Dependent Claim 40 under 35 U.S.C. 103(a). 

16. Section 20 of the Examination Report. 

Dependent Claim 41 was rejected under 35 U.S.C. 103(a) as being unpatentable over the 

combination of Sautter and Startup, and further in view of Shaffer. 

Dependent Claim 41 includes all of the limitations of Independent Claim 30. Applicant 

holds that the recitation of "decoding received transmissions at each common intervening 

node, performing signal processing to generate a data output, and re-encoding the data 

output for retransmission" is novel and non-obvious over the combination of Sautter and 

Startup. Furthermore, Shaffer is silent on decoding received signals at the intermediary 

nodes and re-encoding the data for retransmission. Therefore, the combination of Sautter, 

Startup, and Shaffer fails to teach the novel step recited in Independent Claim 30 and thus, 

the Dependent Claim 41. Therefore, Applicant requests that the Examiner reconsider the 

rejection of the Dependent Claim 41 under 35 U.S.C. 103(a). 

17. Section 21 of the Examination Report. 

Dependent Claims 42, 43, and 45 were rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Sautter and Startup, and further in view of Shaffer. 

Each of the Dependent Claims 42, 43, and 45 includes all of the limitations of 

Independent Claim 30. Applicant holds that the recitation of"decoding received 

transmissions at each common intervening node, performing signal processing to 

generate a data output, and re-encoding the data output for retransmission" is novel and 

non-obvious over the combination of Sautter and Startup. Furthermore, Shaffer is silent 

on decoding received signals at the intermediary nodes and re-encoding the data for 

retransmission. Therefore, the combination of Sautter, Startup, and Shaffer fails to teach 

the novel step recited in Independent Claim 30 and thus, the Dependent Claims 42, 43, 
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and 45. Therefore, Applicant requests that the Examiner reconsider the rejection of the 

Dependent Claims 42, 43, and 45 under 35 U.S.C. 103(a). 

18. Section 22 of the Examination Report. 

Dependent Claim 44 was rejected under 35 U.S.C. 103(a) as being unpatentable over the 

combination of Sautter and Startup, and further in view of Arend. 

Dependent Claim 44 includes all of the limitations of Independent Claim 30. Applicant 

holds that the recitation of "decoding received transmissions at each common intervening 

node, performing signal processing to generate a data output, and re-encoding the data 

output for retransmission" is novel and non-obvious over the combination of Sautter and 

Startup. Furthermore, Arend is silent on decoding received signals at the intermediary 

nodes and re-encoding the data for retransmission. Therefore, the combination of Sautter, 

Startup, and Shaffer fails to teach the novel step recited in Independent Claim 30 and thus, 

the Dependent Claim 44. Therefore, Applicant requests that the Examiner reconsider the 

rejection of the Dependent Claim 44 under 35 U.S.C. 103(a). 

19. Section 23 of the Examination Report. 

Applicant's arguments in the last response were considered, but are moot in view of the 

new grounds of rejection. 

20. Section 24 of the Examination Report. 

Claims 1.:.19 were objected to due to reasons listed above. Those reasons are 

acknowledged and amendments to the claims are made to correct the informalities noted 

by the Examiner. 

21. Section 25 of the Examination Report. 

Claims 23 and 24 were objected to as being dependent upon a rejected base claim (Claim 

20). Applicant has argued that the base claim is patentable over the cited prior art. 
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Conclusion 

The Prior Art of Record has been reviewed and is considered by the Applicant to be 

inconsequential with respect to the claimed invention. The Applicant submits that every 

effort has been made to address the Examiner's objections and that the Application is 

now in condition to proceed to grant. 

Yours Respectfully, 

Steve J. Shattil 

P.O. Box 17355 

Boulder, CO 80308-0355 

(720) 234-4351 
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Alexandria, Virginia 22313-1450 

Appn. Number: 10/145,854 

Filing Date: 05/14/2002 

Examiner: Ronald Abelson 

G.A.U.: 2616 

Atty. Docket No. CINET 01 

Dear Sir; 
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Introductory Comments 

CJaims 1-57 are pending in _the application. Claims 20-2~ 25 .. 46, and 57 .were 

rejected. Claims 1-19, 23, and 24 were objected to. 
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Amendments to the Claims 
JUL·o 3 2007 

1. (Currently Amended) In a method for communicating by multiple subscribers inJm 
ad-hoc network widlem a ease statieft, each of the multiple subscribers transmitting 

adeptetl te tfaesmit GICarrier Interferometry (CI)-coded comm1Jli.cation information 

in at lea& one frequency band, the improvement comprising the additional steps of: 

pAJ'\idiftg fer simultaneously transmitting control information with the 

communication information-in at least one frequency band from an initiating 

subscriber for selectively controlling communications between the multiple 

subscribers; and, 

,ire1Ading fer modulating the control information by at lea.st one other CI code. 

2. (Currently Amended) The method of claim I wherein the control .information is 

edrpt,ed configured to permit controlling the multiple-access system by initiating one 

or more of the subscn"bers as a network control station. 

3. (Currently Amended) 1be method of claim 2 wherein the control i:nformation is 

adapled configured to permit transferring the power control and tb.e time 

synchronization of the multiple-access system from any one of the- subscribers acting 

as the network control station to any other of the subscribers becoming the network 

control station. 

4. (Original) The method of claim 2 wherein communication by multiple subscribers 

includes one or more protocols requiring one of the multiple subscribers to initiate 

communications end become the network control station in a transmit mode for 

transmitting the communication information and the controi infonnation to all other 

the multiple subscribers being in a receive mode for simul~eousl.y receiving the 

communication information through an information channel and the control 

infonnation through a control channel. 

S. (Currently Amended) The method of claim 4 further including the step of pre-vising 

fer the network control station to command another of the multiple subscribers to 

change at least one CI code for the control information. 
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6. (Currently Amendecl) The method of claim 3 wherein the contro:l information is 

eelep~ed configured to include power-control info.nnation for providing a 

predetermined power setting for each of the multiple subscribers\ 

~004/025 

7. (Currently Amended) The method of claim 5 wherein the netwo1;k: control station is 

eeepted configured to poll each of the other multiple subscribers, receive an 

acknowledgement back to measure the power .received from each of the multiple 

subscribers, and adjust the power levels for transmission in predetermined increments. 

8. (Currently Amended) A method for providing communications for a network of 

transceivers in a carrier interferometry (CI}-~d multiple-access system operating in 

an ad-hoc network 'Nitheut e. hMe smaon, comprising: 

pre·,ridieg fer transmitting control information coded by et least a first Cl code 

through a control channel simultaneously with communicatic,ns information 

coded by at least a second CI code through a communications channel in at least 

one frequency band; 

pfor;idiftg fer identifying the network and at least one of1he transceivers using 

the controf information coded with the at least one CI code and restricting 

communications between the transceivers of the network using the second CI 

code; 

,PF6'Aaieg foF performing transmit/receive operations of the communications 

information and the control information by each of the transceivers in a 

predetermined duplexing operation; 

pAwiEliBg for controlling the network. initially by one of fae transceivers, 

acting as a network control station; and, 

i,re•Admg fef transferring control by one of the transceivers as the network 

control station to another of the transceivers to become the network control station 

for continuing the power control and the time synchroniz.ation over the network. 

9. (Currently Amended) The method of claim 8 wherein the step of p1WJiding for 

performing transmit/receive operations of the communications information through 

the communications channel and the control information through the control channel 

is performed relative to a duplexing operation of a set of duplexing operations 

including lDD, FDD, CDD, POD, CI-POD, CPD, OPDD, QPDD, and CIDD .. 
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10. (Currently Amended) The method of claim 8 wherein the step of initiating control 

over the network further includes the ~step of pre .Jidmg fer enabling the network 

control station to command another of the transceivers to change the CI code for the 

control information. 

11. (Original) The method of claim 8 wherein the control inf onnation includes power 

control information for allowing the network control station to set a predetermined 

power setting for each of the transceivers to assure that those of the transceivers 

transmitting close to the network control station do not overwhelm any other of the 

transceivers transmitting far away from the network control statiC1n. 

12. (Currently Amended) The method of claim 8 wherein the network control station is 

edepteEl ta poll! each of the other the transceivers and receive! an acknowledgement 

back to measure the power received from each of the transceivers and adjust! the 

power levels for transmission in predetermined increments. 

13. (Currently Amended) The method of claim 8 further comprising 11 step of ~r&TJidmg 

fa!' conversational-mode communications with the transceivers ru1ving receivers with 

CI decoders in para1lel for permitting the network control station ·10 simultaneously 

receive transmissions from more than one of the transceivers and respond to each of 

the more than one of the transceivers with individual transmissioos. 

14. (Currently Amended) The method of claim 8 further comprising s. step of i,rerliding 

fer simultaneous transmission of voice and data by assigning difl'<:rent CI codes for 

voice and data·on the communications channel and providing the transceivers with 

receivers having at least three decoders for discriminating voice communications, 

data communications, and. control channel communications. 

15. (Currently Amended) A method for providing.personal communications for a 

network of transceivers in a multiple-access system operating in an ad-hoc network 

,.;itheut a base statiea by means of simultaneously transmitting communications 

information through a communications channel with control inf onnation through a 

control channel between at least two transceivers, the method comprising the steps of: 

pre:rAaing fer coding the transmission of each of the communication 

information through the communications channel and control information through 

the control channel with different carrier interferometry (CI} codes to enable 
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restricting communications between at least two of the tranS<:eivers, each of the 

different CI codes being capable of identifying the network and at least one of the 

transceivers; 

pre•,i<iaing fer performing transmit and receive operations by each of the 

transceivers in a time division duplex manner with discrete time slots within at 

least one frequency band; 

p,e,..,tieifig fer controlling the network by one of the transceivers, acting as a 

network control station for setting· the network control station in a transmit mode 

and all other of the transceivers in a receive mode in at least 11 :first of the discrete 

time slots; 

pre¥idmg fer operating in a transmit mode by the network control station and 

operating in a receive mode by all other of the transceivers in at least a second of 

the discrete time slots for transmitting the communications mfonnation through 

the communications channel and control channel; 

i,,e•,rMieg fer responding by at least one of the transceivers to the 

communications information and control information transmitted by the network 

control station; and, 

pm·,id.iBg fer responding by the network control station "ith the control 

channel for indicating the type of communication mode for further 

• communications between the network control station and the at least one of the 

transceivers. 

16. (Currently Amended) The method of claim 15 wherein the step o;: 1mwiding fuF 

responding by the network control station includes informing the at least one of the 

transceivers to transmit and all other of the transceivers to receive. 

17. (Currently Amended) The method of claim 15 wherein the step of Jffl)¥idiftg fer 

responding to the at least one of the transceivers by the network o:mtrol station 

includes infonning the one of the transceivers to transmit so as to restrict 

communications between the network control station and the one of the transceivers. 

18. (Original) The method of claim 15 wherein a collision of transmissions caused by a 

plurality of transceivers attempting to transmit in the same time slot is resolved by the 
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plurality of transceivers retrying transmissions and one of the plurality of transceivers 

transmitting in an earlier time slot than the other of the plurality of transceivers. 

19. (Currently Amended) The method of claim 15 wherein the step of pRPfiEliBg fe£ 

responding by the network control station includes all other the transceivers 

acknowledging the control channel. 

20. (Currently Amended) A carrier interferometi:,v {CD-coded comnum.ications system 

including a plurality of transceivers, each of the transceivers including: 

at least one CI coder coupled to each transceiver, the at foast one CI coder 

aeiB13teEI le ~viee for providing at least one CI-coded infom1ation signal for 

transmission in at least one frequency band; 

at least one CI decoder coupled to each transceiver, the at least one CI decoder 

adopted te dee9Ele for decoding at least one received transmitled waveform. 

21. (Currently Amended) The communication system recited in claim 20 wherein the at 

least one coder and the at least one decoder corresponding to at least one of the 

transceivers &l'e a4apled te operate simultaneously for allowing the at least one 

transceiver to receive any transmitted waveform while simultaneously transmitting 

another waveform. 

22. (Cmrently Amended) The system recited in claim 20 wherein at ]east one of the at 

least one transmitted CI-coded information signal and the at least one ~ived 

transmitted waveform ir edepteEI te include at least one addresss end the decoder is 

adapted configured to route the signal with respect to the at least one address. 

23. (Currently Amended) The system recited in claim 20 wherein at I.east one of the at 

least one transmitted CI-coded information signal and the at least one received 

transmitted waveform ir adopted te include at least one tag waveform indicative of 

the coding provided to the at least one transmitted waveform. 

24. (Currently Amended) The system recited in claim 20 wherein at least one of the at 

least one transmitted CI-coded information signal and the at least one received 

transmitted waveform is a depted te include at least one tag waveform for identifying 

the type of data contained in the transmitted waveform and further includes decoding 

information necessazy to decode information in the transmitted wuveform. 

I, 
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25. (Currently Amended) The communication system recited in claim 20 wherein each 

transceiver further comprises at least one antenna including an RF :front end ndept?e 

configured to receive and transmit signals. 

26. (CU1Tently Amended) A transceiver adapted configured to recei"e a first carrier 

interferometry (CI}-coded transmitted signal and transmit simultaneously another Cl­

coded signal, the transceiver including: 

• an RF :front end ede~etl configured to perform at least one transceiving 

function in at least one frequency band, the at least one transceiving function 

including receiving at least one transmitted signal and transmitting at least one 

signal, 

a Cl decoder coupled to the RF :front end, the CI decodet &Elai,ted. configured 

to decode at least one received transmitted signal, 

a Cl coder coupled to the RF front end, the CI coder eaai,te4 configured to 

provide Cl coding to at least one information signal for transmission, the CI coder 

providing unique Cl coding with respect to CI codes of the at least one received 

signal to enable simultaneous transmission and reception of CI coded information. 

27. (Original) The transceiver recited in claim 26 wherein the RF frunt end includes at 

least one antenna for receiving and transmitting signals. 

28. (Currently Amended) The transceiver recited in claim 26 wherein the CI decoder 

includes a preamble detector adefteEi configured to detect a preamble. 

29: (Currently Amended) The transceiver recited in claim 26 whereilt the CI coder 

includes a preamble generator cdcptR,EI configured to generate at least one preamble. 

30. (Currently Amended) In a communication network including a plurality of 

communication nodes, wherein messages transmitted between et:rtain nodes are 

routed through other nodes in the network, en ifllj3f8"1ed method af communicating in 

the network using multi-address messagin& including: 

pFelr/idi:ng fer constructing at a source node a multi-address message 

containing l",0ded information whereby spreading codes identify network 

addresses of a plurality of destination nodes, wherein communication paths 

between the source node and the destination nodes ttaverse a common path routed 

through at least one common intervening node; and 
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pt=o•,iding feF transmitting the multi-address message in ut least one frequency 

band from the source node to the destination nodes in accordance with the 

network addresses by transmitting a single copy of the muffi .. address message 

along the common path from each common intervening node: to a next eofBfBOB 

. ieteP.•emsg node. wherein transmitting comprises decoding 1·eceived 

1ransmissions at each common intervening node. performing signal processing to 

generate a data output, and re-encoding the data output for retransmission. 

31. (Currently· Amended} The method of claim 30, wherein JJfB".itHE.g fer constructing 

further includes: 

for at least one network address, 11re•;iding fer ieseftiea inserting in a network 

header an extend field indicating whether the network addre:;s is a basic network 

address or an extended network address usable when the destination node 

corresponding to the network address has moved from a fuS1 network to another 

network; and 

for each extended address in the network header, pre ,riEltng-fer iaelusioB 

including in the extended address the basic network address of the destination 

node corresponding to the network address and information for forwarding the 

multi-address message to the another network. 

32. (Currently Amended) The method of claim 30, further comprising: 

13t=a,viding fer receiving the iµulti-address message at a node and, for each 

network address, determining whether the network address fa a basic network 

address or an extended network address; and 

pFe"nding fer routing the multi-address message to a nexl node in accordance 

with the network address and routing tables maintained by tbe node. 

33. (Currently Amended) The method of claim 30, wherein pire¥MliB;g fef constructing 

further includes: 

for each network address in the network header, JJf8•;iaiil.g fer inseftiBR 

inserting in a network header an end-of-routing field indicating whether the 

network address is the last address in the network header sue b that the number of 

destination network addresses in the network header is variable . 

. 9 
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34. (Currently Amended) The method of claim 30, wherein pre•Jidmg for constructing JUL · 0 3 2007 
further includes, for each network address in the network heade1·: 

JJFO:i.sidiag f.er insemoe inserting in a network header. on a per-destination 

basis, a field indicating whether an acknowledgment is required from the 

destination node corresponding to the network address when. the multi-address 

message is received by the destination node; 

pFO"lidiBg for iBSet=tioa inserting in the network header, on a per-destination 

basis, a field indicating whether an acknowledgment is required from the 

destination node corresponding to the network address when the multi-address 

message is read at the destination node corresponding to the network address; and 

pre. idiBg fer ieseftioe. inserting in the network header, on a per-destination 

basis, a field indicating whether an acknowledgment is required from the 

destination node corresponding to the network address when the multi-address 

message is printed at the destination node corresponding to the network address. 

35. (Currently Amended) The method of claim 30, wherein the mul1i-address message 

comprises a sequence of message frames each containing a network header, wherein 

the constructing step further includes: 

pre•liding fer iBsertiee. inserting ef a frame sequence nur.aber in the network 

header of each message frame indicating a position of the message frame in the 

sequence; and 

JB'O"litling fer inseffiee. inserting ef an end of message field in the network 

header of each message frame indicating whether the message frame is the last in 

the multi-address message. 

36. (Currently Amended) The method of claim 30, wherein the constructing step includes 

Jtf8"rieiftg fer insertion ef inserting the network address of the sc,urce node in a 

network header. 

37. (Currently Amended) The method of claim 30, wherein construc·ting step further 

includes: 

~Fe"liding fer iesemou inserting in the network header a precedence field 

indicating a relative precedence of the multi-address messag1;:, and 
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p~pfidiDg :fer remietieB restricting message traffic at a n,:,de when message 

traffic congestion occurs at the node, wherein message traflk restriction is 

peifonned with respect to the relative precedence identified i.n the network header 

of each message such that higher precedence messages are delivered to the node 

and lower precedence messages are not delivered to the node. 

38. (Currently Amended) The method of claim 30> wherein the constructing step further 

includes: 

providieg fer inserting in a network header· a security fieJd indicating a 

relative security level of the multi-address message, and 

p£e¥idiftg fer restricting message traffic at a node as a function of the security • 

level identified in the network header of each message. 

39. (Currently Am.ended) The method of claim 30, further comprising: 

1ff8t lidieg fer acknowledging receipt of a multi-address message at a 

destination node by sending an acknowJedgement message fi'oi:n the destination 

node to the source node, 

pre¥iding fef' retransmitting the multi-address message to a destination node 

when the source node does not receive an acknowledgement message from the 

destination node after a predetermined period of time after transmission of the 

multi-address message; 

J'F0\1iding fuf' repeating the retransmitting step until either an 

acknowledgement message is received from the destination node or a 

predetermined maximum number of retransmissions have been attempted. 

40. (Original) The method of claim 30, wherein the multi-address message includes an 

encapsulated message having a protocol different from a protocol of the multi-address 

message. 

41. (Original) The method of claim 30, initiates a re-routing process responsive to failure 

of the multi-address message to reach one or more destination n<ides. 

42. (Currently Amended) The method of claim 30, wherein the transmitting step includes 

f!F8",<idiftg fer transmitting the multi-address message in a point-to-point mode. 

43. (Currently Amended) The method of claim 30, wherein the transmitting step includes 

pra:rAding fer transmitting the multi-address message in a broadcast mode. 

11 
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44. (Currently Amended} The method of claim 30, wherein the transmitting step includes 

pi=eviding feF transmitting the multi-address message over a waYeguide. 
r 

45. (Currently Amended) The method of claim 30~ wherein the tran!;mitting step includes 

JH8',<iEimg fer transmitting the multi-address me~e in at least ,)ne transmission 

mode including a full-duplex comrmmication mode and a half-duplex communication 

mode. 

46. (Currently Amended) In a communication network including a f•lurality of 

communication nodes, wherein messages transmitted between c.:rtain nodes are 

BEST AVAILABLE COPY 
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1. • Claims 1-3, 5, 6, 8, 9, 12-17, 19-24, 26, 28-35, 37-39, 46, 

and 57 are objected to because of the following informalities: 

the terms "adapted to" and "providirig for" must be removed. 

Appropriate correction is required. R~garding claim 1, the term 

"adapted to transmit" could be changed to "transmitting" and 

"providing for simultaneously" could be changed to 

"simultaneously". 

Claim 1 line 2, "CI" should be changed to "carrier 

interferometry CI". 
J 

Claim 1 line 2, "without a base station" should be changed 

to "in an adhoc network". 

Claim 8 line 2, "CI" should be changed to "carrier 

interferometry CI". 

Claim 8 line 2, "without a base station" should be changed 

to "in an adhoc network". 

Claim 15 line 2, "without a base station"\should be changed 

to "in an adhoc network". 
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Claim 15 line 8, "CI" should be changed to "carrier 

interferometry CI". 

Claim 20 line 1, "A" should be changed to "A carrier 

interferometry CI coded". 

Claim 26 line 1, "CI" should be changed to "carrier 

interferometry CI". 

Page 3 

Claim 30 line 6, "codes" should be changed to "spreading 

codes". 

Claim 46 line 6, "codes" should be changed to "spreading 

codes". 

Claim 57 line 5, "CI" should be 9hanged to "carrier 

interferometry CI". 

Claim Rejections - 35 USC§ 101 

2. 35 U.S.C. 101 reads as follows: 

Samsung Exhibit 1023, Page 135 of 312 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 



Application/Control Number: 10/145,854 

Art Unit: 2616 

Page 4 

Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful improvement 
thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. • 

3. Claim 57 is rejected under 35 U.S.C. 101 because the 

claimed invention lacks patentable utility. The claims are 

directed to a computer-related invention and consist solely of 

software operations without a claimed practical application. 

Claims 57 falls in the statutory category method and are covered 

under the judicial exception: software algorithm. Therefore, a 

practical application must be claimed. 

Claim Rejections - 35 use'§ 102 

4. The following is a quotation of the appropriate paragraphs 

of 35 U.S.C. 102 that form the basis for the rejections under 

this section made in this Office action: 

A person shall be entitled to a patent unless 

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

5. Claim 20 and 25-27 are rejected under 35 U.S.C. 102(a) as 

being anticipated by Fattouche (US 6,320,897). 
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Regarding claims 20 and 26, Fattouche teaches at least one 

CI coder coupled to each transceiver, the at least one CI coder 

adapted to provide at least one CI-coded information signal for 

transmission in at least one frequency band (polyphase codes, 

col. 20 lines 15-21, 32-36). 

Fattouche teaches at least one CI decoder coupled to each 

transceiver, the at least one CI decoder adapted to decode at 

least one received transmitted waveform (col. 20 lines 49-51). 

Regarding claim 25 .and 27, at least one antenna including 

an RF front end adapted to receive and transmit signals 

(polyphase codes, col. 20 lines 15-21, 32-36). 

(e) the invention was described in (1) an application for patent, published 
under section 122(b), by another filed in the United States before the 
invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the 
effects for purposes of this subsection of an application filed in the 
United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English 
language. 

6. Claim 57 is rejected under 35 U.S.C. 102(e) as being 

anticipated Nallanathan (US ·6728295). 

Regarding claim 57, Nallanathan teaches a plurality of 

network transceivers adapted to route communication signals in 
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the network; the network including: at le.ast one central 

processing unit/ base station coupled to the transceivers, the 

at least one central processing unit adapted to receive signals 

received by each of the transceivers, decompose each 

transceiver's received signals into a plurality of CI 

components, and combine the CI components/ complementary codes 

(col .. 1 lines 10-25) . 

7. Claim 57 is rejected under 35 U.S.C. 102(e) as being 

anticipated by Popovic (US 6,567,482). 

Regarding claim 57, Popovic teaches a plurality of network 

transceivers adapted to route communication signals in the 

network; the network including: at least one central processing 

unit/ base station coupled to the transceivers, the at least 

one central processing unit adapted to receiv~ signals received 

by each of the transceivers, decompose each transceiver's 

received signals into a plurality of CI components, and combine 

the CI components/ complementary codes (col. 28 line 56 - col. 

29 line 8, Golay sequences, col. 29 lines 16-17). 

Samsung Exhibit 1023, Page 138 of 312 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 



Application/Control Number: 10/145,854 

Art Unit: 2616 

Claim Rejections - 35 USC§ 103 

8. The following is a quotation of 35 U.S.C. 103(a) which 
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forms the basis for all obviousness rejections set forth in this 

Office action:, 

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

9. Claims 30 and 46 rejected under 35 U.S.C. 103(a) as being 

unpatentable over Sautter (US 7,031,309) in view of Startup (US 

5, 940,379) . 

Regarding claims 30 and 46, Sautter teaches providing for 

constructing at a source node a multi-address message containing 

coded information, wherein communication paths between the 

source node and the destination nodes traverse a common path 

routed through at least one common intervening node; and 

providing for transmitting the multi-address message in at least 

one frequency band from the source node to the de.stination nodes 

in accordance with the network addresses by ~ransmitting a 

single copy of the multi-address message along the common path 

• from each.common intervening node to a next common intervening 

node (abstract). 
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Sautter is silent on codes identify network addresses of a 

plurality of destination nodes. 

Startup teaches codes identify network addresses of a 

plurality of destination nodes (abstract, data spread using the 

destination code for that destination node, abstract). 

Therefore it would have been obvious t6 one of ordinary 

skill in the art, to modify the system of Sautter by routing 

using the spreading codes of the destination nodes, as shown by 

Startup. This modification can be performed in software. This 

modification would benefit the system since a single code could 

be used for both routing and demodulation. 

10. Claim 21 rejected under 35 U.S.C. 103(a) as being 

unpatentable over Fattouche as applied to claim 20 above, and 

further in view _of 'Guo (6,389,034). 

Fattouche is silent on the transceivers are adapted to 

operate simultaneously for allowing the at least one transceiver 

to receive any transmitted waveform while simultaneously 

transmitting another waveform. 

Guo teaches the transceivers are adapted to operate 

simultaneously for al'lowing the at 1'east one transceiver to 
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receive any transmitted waveform while simultaneously 

transmitting another waveform (full duplex, col. 3 lines 55-60). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Fattouche by modifying 

the transceivers to transmit in full duplex. This modification 

can be performed according to the teachings of Guo. This 

modification would benefit the system by allowing for the 

simultaneous transmission and reception of data. 

11. Claim 22 rejected under 35 U.S.C. 103(a) as being 

unpatentable over Fattouche as applied to claim 20 above, and 

further in view of Startup. 

Fattouche is silent on at least one transmitted CI-coded 

information signal and the at least one received transmitted 

waveform is adapted to include at least one address and the 

decoder is adapted to route the signal with respect to the at 

least one address. 

Startup teaches a method for at least one transmitted CI­

coded information signal and the at least one received 

transmitted waveform is adapted to include at least one address 
' . 

and the decoder is adapted to route the signal with respect to 

the at least one address (abstract, data spread using the 

destination code for that destination node, abstract). 
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Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Fattouche by routing 

using the spreading codes of-the destination nodes, as shown by 

Startup. This modification can be performed in software. This 

modification would benefit the system since a single code could 

be used for both routing and demodulation. 

12. Claim 28 and 29 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Fattouche as applied to claim 26 above, 

and further ·in view of Petrick (US 5,712,870). 

Fattouche is silent on the CI decoder includes a preamble 

detector adapted to detect a preamble, _as specified in claim 28; 

wherein the CI coder includes a preamble generator adapted to 

. generate at least one preamble·, as specified in claim 29. 

Petrick, like Fattouche, teaches spread spectrum. 

Furj:hermore, Petrick teaches spread spectrum messages containing 

a preamble used for synchronization (col. 2 lines 8-11). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Fattouche by including 

in the CI decoder. includes a preamble detector adapted to detect 

a preamble and including in the CI coder includes a preamble 

generator adapted to generate at least one preamble, as 

suggested by Petrick. This modification can be performed 
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according to known standards for the preamble in spread spectrum 

systems. This modification would benefit the system by 

providing for synchronization (Petrick: col. 2 lines 8-11). 

13. Claims 31 - 34 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Sautter and Startup as 

applied to claim 30 above, and further in view of Sautter (US 

6,233,248). 

Regarding claim 31, the combination is silent on for at 

least one network address, providing for insertion in a network 

header an extend field indicating whether the network address is 

a basic network address or an extended network address usable 

when the des.tination node corresponding to the network address 

has moved from a first network to another network; and for each 

extended address in the network header, providing for inclusion 

in the extended address the basic network address of the 

destination node corresponding to the network address mad 

information for forwarding the multi-address message to the 

another network. 

Sautter teaches for at least one network address, providing 

for insertion in a network header an extend field indicating 

whether the network address is a basic network address or an 
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extended network address usable when the destination node 

corresponding to the network address has moved from a first 

network to another network; and for each extended address in the 

network header, providing for inclusion in the extended address 

the basic network address of the destination node corresponding 

to the network address mad· information for forwarding the multi­

address message to the another network (col. 41 lines 35 - 47). 

Therefore it would have been obvious to one of ordinary 

skill in the ·art, to modify the system of the combination by 

providing for insertion in a network header an extend field 

indicating whether the network address is a basic network 

address or an extended network address usable when the 

destination node corresponding to the network address has moved 

from a first network to another network; and for each extended 

address in the network header, providing for inclusion in the 

extended address the basic network address of the destination 

node corresponding to the network address mad information for 
. . . . 

forwarding the multi-address message to the another network, as 

shown by Sautter. This modification can be performed in 

software. This modification would benefit the system by 

_providing for both basic and extended network addressing. 
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Regarding claim 32, the combination is silent on providing 

for receiving the multi-address message at a node and, for each 

network address, determining whether the netw9rk address is a 

basic network address or an extended_network address; and 

providing for routing the multi-address message to a next node 

in accordance with the network address and routing tables 

maintained by the node. 

Sautter teaches providing for receiving the multi-address 

message at a node arid, for each network address, determining 

whether the network address is a basic network address or an 

extended network address; and providing for routing the multi­

address message to a next node in accordance with the network 

address and routing tables maintained by the node (col. 41 lines 

47-55) . 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

providing for receiving the multi-address message at a node and, 

for each network address, determining whether the network 

address is a basic network address or an extended network 

address; and providing for routing the multi-address message to 

a next node in accordance with the network address and routing 

tables maintained by the node, as shown by Sautter. This 

modification can be performed in software. This modification 
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Regarding claim 33, the combination is silent on for each 

network address in the network header, providing for insertion 

in a network header an end-of-routing field indicating whether 

the network address is the last address in the network header 

such that the number of destination network addresses in the 

network header is variable. 

Sautter teaches providing for insertion in a network header 

an end-of-routing field indicating whether the network address 

is the last address in the network header such that the number 

of destination network addres~es in the netw6rk header is 

variable (col. 41 lines 58-63). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

providing for insertion in a network header an end-of-routing 

field indicating whether the network address is• the last address 

in the network header such that the number of destination 

network addresses in the network header is variable, as shown by 

Sautter. This modification can be performed in software. This 

modification would benefit the system by informing the routing 

device of the last destination address. 
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Page 15 

providing for insertion in a network header, on a per­

destination basis, a field indicating whether an acknowledgment 

is required from the destination node corresponding to the 

network address when the multi-address message is received by 

the destination node; 

providing for insertion in the network header, on a per­

destination basis, a field indicating whether an acknowledgment 

is required from the destination node corresponding to the 

network address when the multi-address message is read at the 
' ; 

destination node corresponding to the network address; and 

providing for insertion ha the network header, on a per­

destination basis, a field indicating whether an acknowledgment 

is required from the destination node corresponding to the 

network address when the multi-address message is printed at the 

destination node corresponding to the network address. 

Sautter teaches providing for insertion in a network 

header, on a per-destination basis, a field indicating whether 

an acknowledgment is required from the destination node 

corresponding to the network address when the multi-address 

message is received by the destination node; 
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providing for insertion in the network header, on a per­

destination basis, a field indicating whether an acknowledgment 

is required from the destination node corresponding to the 

network address when the multi-address message is read at the 

destination node corresponding to the network address; and 

providing for insertion ha the network header, on a per­

destination basis, a field indicating whether an acknowledgment 

is required f:r;om the destination node corresponding to the 

network address when the multi-address message is printed at the 

destination node corresponding to the network address (col. 41 

lines 58 - col. 42 line 15). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

performing the steps of providing above, as shown by Sautter. 

This modification can be performed in software. This 

modification would benefit the system by providing for fields 

indicating whether an acknowledgment is required. 

14. Claim 35 rejected under 35 U .. S.C. 103(a) as being 

unpatentable over the combination of Sautter and Startup as 

applied to claim 30 above, and further in view of Blum (US 

7,155,255) and Kejriwal (US 6,704,794). 
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The combination is silent on providing for insertion of a 

frame sequence number in the network header of each message 

frame indicating a position of the message frame in the 

sequence. 

Blum teaches providing for insertion of a frame sequence 

number in the network header of each message frame indicating a 

position of the m~ssage frame in the sequence (fig. 2 box 205, 

col. 3 lines 1-5). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

including within the packet header a frame sequence number, as 

shown by Blum. This modification can be performed in software. 

This modification would benefit the system by providing a method 

for quick location of·the message. 

The combination is silent on providing for insertion of an 

end of message field in the network header of each message frame 

indicating whether the message frame is the last in the multi-

address message. 

Kejriwal teaches providing for insertion of an end of 

message field· in the network header of each message frame 
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indicating whether the message frame is the last in the message 

(EOP field, col. 7 lines 38-42). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

including withi.n the packet header a end of frame field, as 

shown by Kejriwal. This modification can be performed in, 

software. This modification would benefit the system by 

providing information of the end of the message is a variable 

length frame. 

15. Claim 36 rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Sautter and Startup as 

-applied to claim 30 above, and further in view of Gable (US 

4,550,402). 

The combination is silent on providing for insertion of the 

network address of the source node in a network header. 

Gable teaches insertion of the network address of the 

source node in a network header (abstract). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

insertion of the network address of the source node in a network 

header, as shown by Gable. This modification·can be performed in 

software. This modification would benefit the system by 
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16. Claim 37 rejected under 35 U.S.C. 103(a} as being 
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unpatentable over the combination of Sautter and Startup as 

applied to claim 30 above, and further in view of Scott (US 

6,650,645) and Fan (US 5,412,648). 

The combination is silent on providing for restricting 

message traffic at a node when message traffic congestion occurs 

at the node, wherein message traffic restriction is performed 

with respect to the relative precedence of each message such 

that higher precedence messages are delivered to the node and 

lower precedence messages are not delivered to the node. 

Scott teaches providing for restricting message traffic at 

a node when message traffic congestion occurs at the node, 

wherein message traffic restriction is performed with respect to 

the relative precedence of each message such that higher 

precedence messages are delivered to the node and lower 

precedence messages are not delivered to the node (col. 3 lines 

10-16). 

Therefore it would have been obvious to one of·ordinary 

skill in the art, to modify the system of the combination by 

providing priority to packets of higher priority in times of 

congestion, as shown by Scott. This modification can be 
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performed in software. This modification would benefit the 

system by reducing transmission times for the higher priority 

traffic. 

The combination is silent on providing for insertion in· the 

network header a precedence field indicating a relative 

precedence of the multi-address message. 

Fan teaches providing for insertion in the network header a 

precedence field indicating a relative precedence ,a message 

(col. 3 lines 1-5) . 

Therefore it would have been obvious to ·one of ordinary 

skill in the art, to modify the system of the combination by 

providing for insertion in the network header a precedence field 

indicating a relative precedence a message, as shown by Fan. 

This modification can be performed in software.·This 

modification would benefit the system by informing devices of 

the priority it should give to the message. 

17. Claim 38 rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Sautter a~d Startup as 

applied to claim 30 above,.and further in view of Noehring (US 

7,194,766). 
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The combination is silent·on providing for inserting in a 

network header a security field indicating a relative security 

level of the multi-address message, and providing for 

restricting message traffic at a node as a function of the 

security. level identified in the network header of each message. 

Noehring teaches on providing for inserting in a network 

header a security field indicating a relative security level of 

a message, and providing for restricting message traffic at a 

node as a function of the security level identified in the 

network header of each message (col. 20 lines 22-29). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

inserting a security field1in the header of the packet, as shown 

by Noehring. This modification can be performed in software. 

This modification would benefit the system by ensuring that the 

message is not transmitted to locations that are not allowed to 

receive the message. 

18. Claim 39 rejected under 35 u.s.c. 103(a) as being 

unpatentable over the combination of Sautter and Startup as 

applied to claim 30 above, and further in view of Yim (US 

20030206527). 
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The combination is silent on providing for acknowledging 

receipt of a multi-address mess~ge at a destination node by· 

sending an acknowledgement message from the destination node to 

the source node, 

providing for retransmitting the multi-address message to a 

destination nqde when the source node does not receive .an 

acknowledgement message from the destination node after a 

predetermined period of time after transmission of the multi­

address message; 

providing for repeating the retransmitting step until either an 

acknowledgement message is received from the destination node or 

a predetermined maximum number of retransmissions have been 

attempted. 

Yim teaches providing for acknowledging receipt of a 

message at a destination node by sending an acknowledgement 

message from the destination node to the source node (ack, 

[0085)); 

providing for retransmitting a message to a destination 

node when the source node does not receive.an acknowledgement 

message from the destination nqde after a predetermined period 

of time after transmission of the multi-address message 

(retransmit when ACK not received with a time-period, [0085]); 
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providing for repeating the retransmitting step until 

either. an acknowledgement message is received from the 

destination node or a predetermined maximum number of 

retransmissions have been attempted (repeated until maximum 

Resend Count reached, [0085)). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify.the system of the combination by 

acknowledging receipt of the multi-address messages according to 

the ACK algorithm of Yim. This modification can be performed in 

software. This modification would benefit the system by 

increasing the probability that messages will be received at 

their destinations. 

19. Claim 40 rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Sautter and Startup as 

applied to claim 30 above, and further in view of Bennett (US 

7,149,211). 

The combination is silent on the multi-address message 

includes an encapsulated message having a protocol different 

from a protocol of the multi-address message. 

Bennett teaches encapsulating a message having a protocol. 

different from the protocol of the encapsulator (IP message 

encapsulated with ATM, col. 9 lines 55-60). 
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Therefore ~t would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

encapsulating messages of different protocols, .as shown by 

Bennett. This modification can be performed in software. This 

modification would benefit the system by allowing for messages 

to be transported along different layers of the OSI model. 

20. Claim 41 rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Sautter and Startup as 

applied to claim 30 above, and further in view of Shaffer (US 

6,236,642). 

The combination is silent on initiating a re-routing 

process responsive to failure of the multi-address message to 

reach one or more destination nodes. 

Shaffer teaches initiating a re-routing process responsive 

to failure of a message to reach its destination node (col. 1 

lines 37-43). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

rerouting if the message does not reach its destination node, as 

shown by Shaffer. This modification can be performed in 

software. This modification would benefit the system by 

increasing the probability that a message will reach its 
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21. Claim 42, 43, and 45 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over the combination of Sautter and Startup 

as applied to claim 30 above, and further in view of Shaffer (US 

6,236,642). 

Regarding claim 42, the combination is silent on 

transmitting the multi-address message in a point-to-point mode. 

Shaffer teaches transmitting the multi~address message in a 

point-to-point mode (co1.·.43 lines 5-7). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

transmitting the multi-address message in a point-to-point mode, 

as shown by Shaffer. This modification can be performed in 

software. This modification would benefit the system since 

point-to-point mode transmission is a proven reliable method for 

transmitting messages. 

Regarding claim 43, the combination is silent on 

transmitting the multi-address message in a broadcast mode. 

Shaffer teaches transmitting the multi-address message in a 

broadcast mode (col. 43 lines 8-10). 

Therefore it would have been obvious to one of ordinary 
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skill in the art, to modify the system of the combination by 

transmitting the multi-address message in a·broadcast mode, as 

shown by Shaffer. This modification can be performed in 

software. This modification would benefit the system since 

broadcast mode transmission allows multiple users to receive 

information via only a single message. 

Regarding claim 45, the combination is silent on 

transmitting the multi-address message in a full-duplex mode. 

Shaffer teaches transmitting the multi-address message in a 

full-duplex mode (col. 44 lines 4-6). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

transmitting the multi-address message in a full-duplex mode, as 

shown by Shaffer. This modification can be performed according 

to the teachings of Shaffer. This modification would benefit the 

system.by allowing for simultaneous reception and transmission. 

22. Claim 44 rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Sautter and Startup as 

applied to claim 30 above, and~further in view of Arend (US 

6,980,768). 

The combination is silent on transmitting the multi-address 
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Arend teaches transmitting a message over a wa·veguide (col. 

6 lines 63-67). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

transmitting the multi-address message using a waveguide, as 

shown by Arend. This modification can be performed according to 

the teachings of Arend. This modification would benefit the 

system by allowing the message to be transmitted within a 

building (Arend: col. 6 lines 63-67). 

Response to Argwnents 

23. Applicant's arguments with respect to independent claims· 

have been considered but are moot in view of the new ground(s) 

of rejection. 

Allowable Subject Matter 

24. Claims 1-19 objected to for reasons listed above. 

25. Claims 23 and 24 objected to as being dependent upon a 

rejected base claim, but would be allowable· if rewritten in 

independent form including all of the limitations of th~ base 

claim and any intervening claims. 
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Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to Ronald 

Abelson whose telephone number is {571) 272-3165. The examiner 

can normally be reached on M-F. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, Chi Pham can be reached 

on (571) 272-3179 .. The fax phone number for the organization 

where this application or proceeding is assigned is 571-273-

8300. 

Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

~usiness Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 
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/( ~ 
Ronald Abelson 

. Examiner 
Art Unit 2616 
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I 
IN THE US PATENT AND TM OFFICE 

Commissioner of Patents 

PO Box 1450 

Alexandria, Virginia 22313-1450 

Appn. Number: 10/145,854 

Filing Date: 05/14/2002 

Examiner: Ronald Abelson 

G.AU.: 2616 

Atty. Docket No. CINET O 1 

S 1, .,17;.- )5311"') 

No.0452 P. 2 

RECEIVED 
CENTRAL FAX CENTER 

FEB 2 3 2007 

Mailed 2007, February 23 

Boulder, CO 80303 

Dear Sir: >, 
a. 
0 

In response to the Office Letter mailed on 1 l/27 /2006, please amend the application as () 

fu~L ~ 
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Introductory Comments 

Claims 1-57 are pending in the application. Claims 1-19 and 28-46 were allowed. 

Claims 20-22, 25-27, and 57 were rejected. Claims 23 and 24 were objected to. Please 

cancel non•elected claims 47-56. 
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RECEIVED 
CENTRAL FAX CENTER 

Amendments to the Claims 

1. (Previously Amended) fu a method for communicating by multiple subscribers 

without a base station, each of the multiple subscribers adapted to transmit CI-coded 

communication information in at least one frequency band, the improvement 

comprising the additional steps of: 

providing for simultaneously transmitting control information with the 

communication information in at least one frequency band from an initiating 

subscriber for selectively controlling communications between the multiple 

subscribers; and, 

providing for modulating the control information by at least one other CI code. 

2. (Original) The method of claim 1 wherein the control information is adapted to 

pennit controlling the multipleftaccess system by initiating one or more of the 

subscribers as a network control station. 

3. (Original) The method of claim 2 wherein the control information is adapted to 

permit transferring the power control and the time synchronization of the multiple­

access system from any one of the subscribers acting as the network control station to 

any other of the subscribers becoming the network control station. 

4. (Original) The method of claim 2 wherein communication by multiple subscribers 

includes one or more protocols requiring one of the multiple subscribers to initiate 

communications and become the network control station in a transmit mode for 

transmitting the communication information and the control information to all other 

the multiple subscribers being in a receive mode for simultaneously receiving the 
A I 

communication infonnation through an information channel and the control 

information through a control channel. 

5. (Original) The method of claim 4 further including the step of providing for the 

network control station to command another of the multiple subscribers to change at 

.least one CI code for the control information. 

6. (Original) The method of claim 3 wherein the control information is adapted to 

include power-control information for providing a predetennined power setting for 

each of the multiple subscribers. 

3 
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7. (Original) The method of claim 5 wherein the network control station is adapted to 

poll each of the other multiple subscribers, receive an acknowledgement back to 

measure the power received from each of the multiple subscribers, and adjust the 

power levels for transmission in predetermined increments. 

8. (Previously Amended) A method for providing communications for a network of 

transceivers in a CI-based multiple•access system operating without a base station, 

comprising: 

providing for transmitting control information coded by at least a first CI code 

through a control channel simultaneously with communications information 

coded by at least a second CI code through a communications channel in at least 

one :frequency band; 

providing for identifying the network and at least one of the transceivers using 

the control information coded with the at least one CI code and restricting 

communications between the transceivers of the network using the second CI 

code; 

providing for performing transmit/receive operations of the communications 

information and the control information by each of the transceivers in a 

predetermined duplexing operation; 

providmg for controlling the network initially by one of the transceivers, 

acting as a network control station; and, 

providing for transferring control by one of the transceivers as the network 

control station to another of the transceivers to become the network control station· 

for continuing the power control and the time synchronization over the network. . ' 
9. (Original) The method of claim 8 wherein the step of providing for performing 

tr~smit/receive operations of the communications infonnation through the 

communi?ations channel and the control information through the control channel is 

performed relative to a duplexing operation of a set of duplexing operations including 

TDD, FDD, CDD, PDD, CI-POD, CPD, OPDD, QPDD, and CTDD. 

10. (Original) The method of claim 8 wherein the step of initiating control over the 

network further includes the step of providing for the network control station to 

4 
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command another of the transceivers to change the CI code for the control 

information. 

11. (Original) The method of claim 8 wherein the control information includes power 

control information for allowing the network control station to set a predetermined 

power setting for each of the transceivers to assure that those of the transceivers 

transmitting close to the network control station do not overwhelm any other of the 

transceivers transmitting far away from the network control station. 

12. (Original) The method of claim 8 wherein the network control station is adapted to 

poll each of the other the transceivers and receive an acknowledgement back to 

measure the power received from each of the transceivers and adjust the power levels 

for transmission in predetermined increments. 

13. (Original) The method of claim 8 further comprising a step of providing for 

conversational-mode communications with the transceivers having receivers with CI 

decoders in parallel for pennitting the network control station to simultaneously 

receive transmissions from more than one of the transceivers and respond to each of 

the more than one of the transceivers with individual transmissions. 

14. (Original) The method of claim 8 :further comprising a step of providing for 

simultaneous transmission of voice and data by assigning differ~t CI codes for voice 

and data on the communications channel and providing the transceivers with 

receivers having at least three decoders for discriminating voice communications, 

data communications, and control channel communications. 

15. (Previously Amended) A method for providing personal communications for a 

netwo~k of transceivers in a multiple-ac~ess system operating without a ~ase station 

by means of simultaneously transmitting communications information through a 

communications channel with control information through a control channel between 

at least two transceivers, the method comprising the steps of: 

providing for coding the transmission of each of the communication 

information through the communications channel and control information through 

the control channel with different Cl codes to enable restricting communications 

between at least two ofth.e transceivers, each of the different CI codes being 

capable of identifying the network and at least one of the transceivers; 

5 
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providing for performing transmit and receive operations by each of the 

transceivers in a time division duplex manner with discrete time slots within at 

least one frequency band; 

providing for controlling the network by one of the transceivers, ,;1,cting as a 

network control station for setting the network control station in a transmit mode 

and all other of the transceivers in a receive mode in at least a first of the discrete 

time slots; 

providing for operating in a transmit mode by the network control station and 

operating in a receive mode by all other of the transceivers in at least a second of 

the discrete time slots for transmitting the communications information through_ 

the communications channel and control channel; 

providing for responding by at least one of the transceivers to the 

communications information and control information transmitted by the network 

control station; and, 

providing for responding by the network control station with the control 

channel for indicating the type of communication mode for further 

communications betvveen the network control station and the at least one of the 

transceivers. 

16. (Original) The method of claim 15 wherein the step of providing for responding by 

the network control station includes informing the at least one of the transceivers to 

transmit and all other of the transceivers to receive. 

17. (Original) The method of claim 15 wherein the step of providing for responding to the 

at least one of the tran~ceivers by the network control st~tion includes infonning the 

one of the transceivers to transmit so as to restrict communications between the 

network control station and the one of the transceivers. 

18. (Original) The method of claim 15 wherein a collision of transmissions caused by a 

plurality of transceivers attempting to transmit in the same time slot is resolved by the 

plurality of transceivers retrying transmissions and one of the plurality of transceivers 

transmitting in an earlier time slot than the other of the plurality of transceivers. 

6 
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19. (Original) The method of claim 15 wherein the step of providing for responding by 

the network control station includes all other the transceivers acknowledging the 

control channel. 

20. (Previously Amended) A communications system including a plurality of transceivers, 

each of the transceivers including: 

at least one Cl coder coupled to each transceiver, the at least one CI coder 

adapted to provide at least one CI-coded information signal for transmission in at 

least one frequency band; 

at least one CI decoder coupled to each transceiver, the at least one CI decoder 

adapted to decode at least one received transmitted waveform .. 

21. (Original) The communication system recited in claim 20 wherein the at least one 

coder and the at least one decoder corresponding to at least one of the transceivers are 

adapted to operate simultaneously for allowing the at least one transceiver to receive 

any transmitted waveform while simultaneously transmitting another waveform. 

22. (Original) The system recited in claim 20 wherein at least o:ne of the at least one 

transmitted CI-coded information signal and the at least one received transmitted 

wavefonn is adapted to include at least one address and the decoder is adapted to 

route the signal with respect to the at least one address. 

23. (Original) The system recited in claim 20 wherein at least one of the at least one 

transmitted CI-coded information signal and the at least one received transmitted 

waveform is adapted to include at least one tag waveform indicative oftbe coding 

provided to the at least one transmitted waveform. 

24. (Ori~inal) The system recited in claim 20 wherein at least one of the at least one 

transmi'!ted CI-coded information signal.and the at least one received transmitted 

waveform is adapted to include at least one tag waveform for identifying the type of 

data contained in the transmitted waveform and further includes decoding information 

necessary to decode information in the transmitted waveform. 

25. (Orig:ipal) The communication system recited in claim 20 wherein each transceiver 

further comprises at least one antenna including an RF front end adapted to receive 

and transmit signals. 

7 
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26. {Previously Amended) A transceiver adapted to receive a first CI-coded transmitted 

signal and transmit simultaneously another er.coded signal, the transceiver including: 

an RF front end adapted to perfonn at least one transceiving function in at 

least one frequency band, the at least one transceiving function including 

receiving at least one transmitted signal and transmitting at least one signal, 

a CI decoder coupled to the RF front end, the CI decoder adapted to decode at 

least one received transmitted signal) 

a CI coder coupled to the RF front end, the CI coder adapted to provide CI 

coding to at least one information signal for transmission, the Cl coder providing 

unique CI coding with respect to CI codes of the at least one received signal to 

enable simultaneous transmission and reception of CI coded infonnation. 

27. (Original) The transceiver recited in claim 26 wherein the RF front end includes at 

least one antenna for receiving and transmitting signals. 

28. (Original) The transceiver recited in claim 26 wherein the CI decoder includes a 

preamble detector adapted to detect a preamble. 

29. (Original) The transceiver recited in claim 26 wherein the CI coder includes a 

preamble generat<;>r adapted to generate at least one preamble. 

30. (Previously Amended) In a communication network including a plurality of 

communication nodes, wherein messages transmitted between certain nodes are 

routed through other nodes in the network, an improved method of communicating in 

the network using multi-address messaging including: 

providing for constructing at a source node a multi-address message 

containing coded infopnation whereby codes identify ;qetwork addresses of a 

plurality of destination nodes, wherein communication paths between the source 

node and the destination nodes traverse a common path routed through at least 

one common intervening node; and 

providing for transmitting the multi-address message in at least one :frequency 

band from the source node to the destination nodes in accordance with the 

network addresses by transmitting a single copy of the multi-address message 

along the common path from each common intervening node to a next common 

intervening node. 
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31. (Original) The method of claim 30, wherein providing for constructing further 

includes: 

for at least one network address, providing for insertion in a network header 

an extend field indicating whether the network address is a basic network address 

or an extended network address usable when the destination node corresponding 

to the network address has moved from a first network to another network; and 

for each extended address in the network header, providing for inclusion in 

the extended address the basic network address of the destination node 

corresponding to the network address and information for forwarding the multi­

address message to the another network. 

32. (Original) The method of claim 30, :further comprising: 

providing for receiving the multi-address message at a node and, for each 

network address, determining whether the network address is a basic network 

address or an extended network address; and 

providing for routing the multi-address message to a next node in accordance 

with the network address and routing tables maintained by the node. 

33. (Original) The method of claim 30, wherein providing for constructing further 

includes: 

for each network address in the network header, providing for insertion in a 

network header an end-of-routing field indicating whether the network address is 

the last address in the network header such that the number of destination network 

addresses in the network header is variable. 

34. (Original) 1:he method of claim 30, wherein providing for constructing further, 

includes, for each network address in the network header: 

providing for insertion in a network header, on a per-destination basis, a field 

indicating whether an acknowledgment is required from the destination node 

corresponding to the network address when the multi-address message is received 

by the destination node; 

providing for insertion in the network header, on a per-destination basis, a 

field indicating whether an acknowledgment is required from the destination node 
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corresponding to the network address when the multi-address message is read at 

the destination node corresponding to the network address; and 

providing for insertion in the network header, on a per-destination basis, a 

field indicating whether an acknowledgment is required from the destination node 

corresponding to the network address when the multi-address message is printed 

at the destination node corresponding to the network address. 

35. (Original) The method of claim 30, wherein the multi-address message comprises a 

sequence of message frames each containing a network header, wherein the 

constructing step further includes: 

providing for insertion of a frame sequence number in the network header of 

each message frame indicating a position of the message frame in the sequence; 

and 

providing for insertion of an end of message field in the network header of 

each message frame indicating whether the message frame is the last in the multi­

address message. 

36. (Original) The method of claim 30, wherein the constructing step includes providing 

for insertion of the network address of the source node in a network header. 

37. (Original) The method of claim 30, wherein constructing step further includes: 

providing for insertion in the network header a precedence field indicating a 

relative precedence of the multi-address message, and 

providing for restricting message traffic at a node when message traffic 

congestion occurs at the node, wherein message traffic restriction is performed 

with respect to the relative precedence identified in the network header of each . ' 

message such that higher precedence messages are delivered to the node and 

lower precedence messages are not delivered to the node. 

38. (Original) The method of claim 30, wherein the constructing step further includes: 

providing for inserting in a network header a security field indicating a 

relative security level of the multi-address message, and 

providing for restricting message traffic at a node as a function of the security 

level identified in the network header of each message. 

39. (Original) The method of claim 30, further comprising: 

10 
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providing for acknowledging receipt of a multi-address message at a 

destination node by sending an acknowledgement message from the destination 

node to the source node, 

p:i:oviding for retransmitting the multi-address message to a destination node 

when the source node does not receive an acknowledgement message from the 

destination node after a predetermined period of time after transmission of the 

• multi-address message; 

providing for repeating the retransmitting step until either an· 

acknowledgement message is received from the destination node or a 

predetermined maximum number ofretransmissions have been attempted. 

40. (Original) The method of claim 30, wherein the multi-address message includes an 

encapsulated message having a protocol different from a protocol of the multi-address 

message. 

41. (Original) The method of claim 30, initiates a re-routing process responsive to failure 

of the multi-address message to reach one or more destination nodes. 

42. (Original) The method of claim 30, wherein the transmitting step includes providing 

for transmitting the multi-address message in a point-to-point mode. 

43. (Original) The method of claim. 30, wherein the transmitting step includes providing 

for transmitting the multi-address message in a broadcast mode. 

44. (Original) The method of claim 30, wherein the transmitting step includes providing 

for transmitting the multi-address message over a waveguide. 

45. (Original) The method of claim 30, wherein the transmitting step includes providing 

for transmittplg the multi-address message in flt least one transmission mode . 

including a ~I-duplex communication mode and a half-duple-x communicatio~ mode. 

46. (Previously Amended) In a communication network including a plurality of 

communication nodes, wherein messages transmitted between certain nodes are 

routed through other nodes in the network, an improved method of communicating in 

the network including: 

providing for constructing at a source node at least one multi-address message 

containing coded information employing codes that identify at least one 

11 
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communication path between the source node and at least one destination node, 

and 

providing for transmission of the at least one multi-address message in at least 

one frequency band. 

47. (Cancelled) 

48. (Cancelled) 

49. (Cancelled) 

50. (Cancelled) 

51. (Cancelled) 

52. (Cancelled) 

53. (Cancelled) 

54. (Cancelled) 

55. (Cancelled) 

56. (Cancelled) 

57. (Original) In a communication network of a plurality of network transceivers adapted 

to route communication signals in the network, the network including: 

at least one central processing unit coupled to the transceivers, the at least one 

central processmg unit adapted to receive signals received by each of the 

transceivers, decompose each transceiver's received signals into a plurality of Cl 

components, and combine the CI components. 

12 
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Remarks: E:xa.minatioa Report 

No.0452 P. 14 

RECEIVED 
CENTRAL FAX CENTER 

FEB 2 3 2007 

l. Claims 20, 25-271 and 57 was rejected under 35 U.S.C. 102(a) as being anticipated by 

Natarajan (High-Perfonnance MC-CDMA Via Cattier Interferometry Codes). 

2. Claim 21 was rejected under 35 U.S.C. 103(a) in view ofNatarajan and Guo (US 

6,389,034). 

3. Claim 22 was rejected under 35 U.S.C. 103{a) in view ofNatarajan, and Sauter (US 

6)233,248). 

4. Relied-Upon Reference Natarajan (High-Performance MC-CDMA Via Carrier 

Interferometry Codes) Should be Disqualified as Prior Art 

In particular> the basis for rejection citing 35 U.S. C. 102( a) states that a person shall be 

entitled to a patent unless the invention was known or used by others in this country, or 

patented or described in a printed publication in this or a foreign country, before the 

invention by the applic1;1I1t for patent. 

The applicant, who is named as a co-author of the relied-upon Natarajan reference, attests 

to be the inventor of the subject matter in Natarajan relied upon by the Examiner to reject 

claims 20, 25-27, and 57 under 35 U.S.C. 102(a). Therefore, the relied-upon Natarajan 

reference should be disqualified as prior art under 35 U.S.C. 102(a). 

If the relied-upon Natarajan reference should be disqualified as prior art, then claims 20, 
• ♦ • 

25-27, and 57 should be found patentable under 35 U.S.C. 102(a). . ' 

Furthennore, since the rejections of claims 21 and 22 under 35 U.S.C. 103(a) rely upon 

Natarajan, if Natarajan is disqualified as prior art, neither the Guo and Sauter references 

disclose the coder and decoder recited in the independent claim 20, which both claims 21 

and 22 recite. Thus claims 21 and 22 should be found patentable under 35 U.S.C. 103(a). 

13 
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6. Claims 23 and 24 were objected to as being dependent on a rejected base claim, but 

would be allowable ifrewritten in indepe.ndent form including all of the limitations of 

. the base claim and any intervening claims. 

7. If Applicant's argwnents with respect to the independent claim 20 are ·considered by 

the USPTO to be persuasive, then claims 23 and 24 should be found allowab~e. 

8. The non-elected claims 47-56 were cancelled. 

9. Conclusion 

The Prior Art of Record has been reviewed and is considered by the Applicant to be 

inconsequential with respect to the claimed invention. The Applicant submits that every 

effort has been made to address the Examiner's objections and that the Application is 

now in condition to proceed to grant. 

Yours Respectfully, 

00~~ 
Steve J. Shattil 

P.O. Box 17355 

Boulder, CO 80308-0355 

(720) 234-4351 

14 
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Rule 131 affidavit 

RECEIVED 
CENTRAL FAX CENTER 

February 23, 2007 

Applicant hereby submits an oath and declaration to establish invention of the subject 

matter of the rejected claims in Appl. No. 10/145,854, filed 5/14/2002, prior to the 

effective date (November 2001) of the Natarajan reference (High-Performance MC­

CDMA Via Carrier futerferometry Codes) on which the rejections are based. 

FEB 2 3 2007 

Specifically, Applicant's invention shown in U.S. Pat. No. 7,076,168, filed October 31, 

2000 from a provisional application 60/1(?3,141 filed November 2, 1999 discloses each of 

the components cited in Natarajan and relied upon by the Examiner to reject claims 20-22, 

25-27, and 57. For example, Figure 3 in Natarajan showing such components was first 

illustrated in Figure 3F of 7,076,168. The Applicant contributed this figure and its 

associated descriptions to the Natarajan reference, of which Applicant is a co-author. 

' •' ,, ' ._::,e:::::::;-J~{' ' 
~/c__) 

Steve J Shattil 
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Application/Control Number: 10/145,854 
Art Unit: 2616 

Claim Rejections - 35 USC§ 102 

.. ~,- n' ...;, .... ~-·• __ _:_ •-·- -·--.-. • 

-Page 2 
.,\ . ~, . 

1. The· following--is a quotation of the appropriate paragraphs·~-----~-· 

of 35 u.s.c. 102 that form the basis for the rejections. under 

this section made in this Office action: 

A person shall ·be entitled to a patent unless -

(a) ,the invention was-_k:nown or used by others in this country" or ·paten'ted or-"~ .. _. __ . 
described in a printed publication in this or a foreign country, before· the 
invention thereof by the applicant for a patent. 

2. Claims 20, 25-i7, and 57 rejected under 35 u.s.c. 102(a) as 

being anticipated ·by Natarajan (High Performance MC-CDMA Vi_a··'"~-
..... 

Carrier Interferometry Codes). 

Regarding claim 57, Natarajan teaches at least one central 

processing ~nit 6ou~led to the transceivers (fig~ 3; Se~ti6~ III 
: J 

pg. 1346-1347), the at least one central processing unit adapted 
::. • -~ ~ ... ~- •• !., • 1ff. _: C~ ·:: l ~ .:. . . .... C . . ~:- r • ~ ~ ; . • • • • • • 

to receive signals received by each of the transceivers 1fig. 3: 
\ . 

. . ,:. 

see received signal 'r(t)), decompose each transceiver's received 

signals int6 ,a plurality .of CI components (fig. 3, 's~e r: 

components r1) , · and combine the CI components ·(-fig. 3: Combiner--)-. 

• :Regarding clai~ 1 20, Natarajan teaches at least one CI coder 

coupled to each transceiver, the at least one CI cod~r adap~ed · 

to provide at least- one-CI-coded information-signal for 

Samsung Exhibit 1023, Page 183 of 312 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 



t ...... '.. . 
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Applicat.ion/Cont~ol Number: 10/145, 854 

Art Unit: 2616 '· 

- -

.\Page 3 

transmission in. at least one frequency band (fig .. l ,_.;_S~_ctiJ?r: J,I.:,- -
~·, .. , ~ ~.: ..... ff-·1:-: ~ .•• ·t::- '·n ·::· ~-:.·•-"';.::-~;;~ ... ~· ..... t:·~ .... i---'...;=-,----------'-----

pg. 1345;-1346 )/ at. least one CI decoder coupled to each-: J>fr. '.· 
. ,,. ,I., . I ., . 

transceiver, the at least one CI decoder adapted to de.code' .at 

least one received transmitted waveform (fig. 3, Section IlI--pg. 

1346-1347) . 
·::: ....... ,:----· -

►'-, I ' I • • • ~ ;:-t.•. 

Regarding 'cl'aim· 26, Natarajan teaches an RF front'' end''· 

adapted to perform at least one transceiving function in at0 :, 

l~~~t on~ freqµ~n~y band, the at l~ast one transceiving fu~9t_{qn_: 
. . ":t··· • ~ ~ .~: .. . . ·- .;, ..... •' .J ;::: '• ........... ~;."·_::: • .,,,, • 

iri~liidi~g ~~~~~:~-n~ at least one -~ransmitt.ed,, si;nal -and • i:,.· f :;-' -· 

·'·, 
transmitting at' least one signal (MC-CDMA, mobile wireless,-: 

abstract) . 

NatarajanL~~eathes ~ CI decoder coupled to' the RF front~erid; 
•~.i- •• #ii.: .. ,.ft.:::. -i·. ~· ---- ~ ·~0-~.-•-···r .·:~~--.:.;: .. ·~---~:?~;:~--~---~.,..:--

thei?CI Jdecoder::.·adapted~ to decode ;at least one received .i : /r1,· 1
·:•b -

,1, 

transmitted signal (fig. 3, Section III pg. 1346-1347). _ 

-~. 
Natarajan ~eaches ~ CI coder coupled to the RF front-end, 

the CI coder, adcipted to pr~vide CI coding~ to"a(-least one 
J\·~- J~r~:: ;.~ .. ~ -· - .. ,. • .:r:-i/ .. ~;:. 

inf6rmat'ion signa'l for! transmission, the CI coder .. providin~{ <, 
,I, 

unique CI coding•with·respect to CI codes of the at least one• 

received sigrtai·to;enable simultaneous transmission and 

reception of CI,cqded information (fig. 1, Section IIpg. 1345-
• ,... I• ~..:-, ~,lt: •·~,-.,.. ~ , •~ - : .. ;:.:· ! !~ - • - -,. 

1346)'.,.,i' ~_: .. :,- !):i';,. 

I 

I :tr'J •• .. ;·.~·t;!t :~·~1.. 

·,. 
-:- ..... 
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• '. Regarding- claims· 25. and 27, Natarajan teaches eacp:,, 
~ ;•· ... "t~O'I' '·i i' 

• F~· ~}\:~ • ~ 
transceiver· f_urther comprises at least one antenna incl tiding an -... ,. 

• : •.... - ' •1:··• •.... ,.,.,., .... - ...... ~ ....... -1 ' 

RF. front. end ad~pted t9 receive and transmit signals (MC cpMA,·: 

;, 
.L 

U, 

·'·claim Rejections - 35 use § 103 
, ... ;~- f_ '.: 

3. The'. foll"ow"ing-il a quotation- of 35 u.s.c::,1·03(a~)'' whI'<:~F{~;:!c;:. _,, 
{ ; J :.~-

forms.-- the basis ,for ,1all obviousness rejections set for.th in tl\is · 
: '. ' '. '' \ ' ~ ' ~ ·' .,, ·~- .. ),I': ;,.;;.., ~- -1--. ' «~ 

Office acti6n: ~-
,!•. 

(a)-,A patent may_ not be obtained though the invention .. is not identically 
disclosed or described as set forth in section 102 of this title, if the 

'.:'.'f';,:,l~·~r~7::.8:nc~.f. ;~~~~1::ln'S,hE:!. s~_ject matt.er. ~o:ugp.,t Jo.Jr~- ,l2'z',7-ent~g, -~1?-?i-~hr.+~rtRr_:.__,: ..... 
•: .. art .are such that the subJect matter as a whole would have been obvious· at 
,' the time the. i~vention was made to a person having ordinary skill in' theii 

.,., .. }i'.:1.art.to which,:said subject matte'r·pertains .. 1 Patentability shall.not'be;,\ 
• • negatived by' th~ -~hner in which the invention was made. • • ' • • • I 

4. 

unpatentable oyer Nataraj a.n as applied to claim 2 O abov~; and • -~ 

• ' ' 
fur~her 'in view: of Guo (US 6,389,034) . 

•--·-..,' J.~l.•:_~,•::1.:•• .•. ~-•, • ,•. ,1 :~:2:,- ,~l-i·"L .. 
decoder, the reference is silent on the at least one-coder, ~nd 

the at least:. one decoder corresponding. to at least one of ~he 
, ~-f ~L:.:::~.-::·:ajt i~ .!.·• ~'F; ~. :_ ? .. ·~--- ·~::~ . .;- -~ 

transceivers are ,.adapted to operate simultaneously for allowing 
J,.: :. : ., • .:. "\,'~ ' t>> ; .• , ., . !,. >. 

the' at least one•·:transceiver to receive any transmitted1-.wav_eform 

while i(imulta~eo~;:i~y. transmitting another wavefqrm. 

,,.,.,,, .. 
•1 lloo• ',,., 

' .. ,', 

:(,J-'I 

. ··.·QL -~ ,. 
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Page 5 
. . ~· ::.. ... ·: ' 

Guo, 
'·,1 

., ·~ .. • • 1 ., ' - -

Furthermore, Gu9 tea~hes tI:ie transceivers are adapted t~ opei::a._te_-;.: - -
~ ·- ; ;~:- ~ " ;~-~~~~::;·_ , "t' .-'" " ·, r .:: " · ' .;:-· f ~-- ;. "' '. •;". -:::::-~-~ ;.: ~-:,c;,,1~=-~;- ~~;t:::·'-"t-,;,.·.-~:::-:-

s imul taneousl y for all9w1ng the at least one transceiver to· • ~· ·: 
• ' 4, I : ;. ~- :,· . ,J.. ' ,. .. . . . 

receive any tra.nsmitted waveform while simultaneously•:: ·_ -
\ {· , ~- . -~- . • • :•;' ~t- • 

transmitting :another'-:waveform (full duplex, col. 3 lines .:5 
~ ' t ~ ' !,. . . 

•~ •l ~ ·:• .,. :••--~- •• ,_ • -••· •· ,-,:•:•• , .. ,"~w .. ~:.~.. , 

-- Therefore ---it,.:would have been- obvious to one- of ,ordinary .\,: :\.co-· -

~~iii ":~r :he ;:~:t':~tt~;,dt~~ •• ~~e • ~;: ::~ ·;f ·-:: ~Jr3·::'~;':d~1;~fhJ)'.: . 

the transceiver's ''to transmit in full duplex. This modification 
. .,_ 

~an;,k,)e perfo~e9-_)~y organi~ing the reverse link and forward\;,;Lir1.k'-(: • 

;ii~:nnels in pai:i;:s. (N~_t:arajan: col .. 3 lines 55-60) ~ 'I'.1:is .::':·: • 
It.~ .... ;• ~::• •· •.J;,: .. =f!, ;:.. ~ .. ~ • ~::· • r· . •··•• •- • . ~ •, '•":_. •~•7;;;4,:·· ~t ~ ;."'-~• :;·"~"';;----~~--.:_:_ __ , _____ , 

~otlification\:;oti:ta. benefit the system by allowing-'for ·the 0;,.· 
,_ 

I .. , 
simultaneous t:'.r.ari'smission and reception of • data.' 

5 :. :.~-Cla_im1 22 .: r~j ec;::t~d under 35 U-. $. C. 103 (a) .:-as-,~ei_rig- ---
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In The United States Patent and Trademark Office 

Commissioner of Patents 

PO Box 1450 

Alexandria, Virginia 22313-1450 

Appn. Number: 10/145,854 
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Examiner: Ronald Abelson 
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Sir: 

Mailed September 25, 2006 
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Amendments to the Claims 

1. (Currently Amended) In a method for communicating by multiple subscribers without 

a base station, each of the multiple subscribers adapted to transmit CI-coded 

communication information in at least one unlieensed frequency band, the 

improvement comprising the additional steps of: 

providing for simultaneously transmitting control information with the 

communication information in at least one unlieensed frequency band from an 

initiating subscriber for selectively controlling communications between the 

multiple subscribers; and, 

providing for modulating the control information by at least one other CI 

code. 

2. (Original) The method of claim 1 wherein the control information is adapted to 

permit controlling the multiple-access system by initiating one or more of the 

subscribers as a network control station. 

3. (Original) The method of claim 2 wherein the control information is adapted to 

permit transferring the power control and the time synchronization of the multiple­

access system from any one of the subscribers acting as the network control station to 

any other of the subscribers becoming the network control station. 

4. (Original) The method of claim 2 wherein communication by multiple subscribers 

includes one or more protocols requiring one of the multiple subscribers to initiate 

communications and become the network control station in a transmit mode for 

transmitting the communication information and the control information to all other 

the multiple subscribers being in a receive mode for simultaneously receiving the 

communication information through an information channel and the control 

information through a control channel. 

5. (Original) The method of claim 4 further including the step of providing for the 

network control station to command another of the multiple subscribers to change at 

least one CI code for the control information. 
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·1 

6. (Original) The method of claim 3 wherein the control information is adapted to 

include power-control information for providing a predetermined power setting for 

each of the multiple subscribers. 

7. (Original) The method of claim 5 wherein the network control station is adapted to 

poll each of the other multiple subscribers, receive an acknowledgement back to 

measure the power received from each of the multiple subscribers, and adjust the 

power levels for transmission in predetermined increments. 

8. (Currently Amended) A method for providing communications for a network of 

transceivers in a CI-based multiple-access system operating without a base station, 

comprising: 

providing for transmitting control information coded by at least a first CI code 

through a control channel simultaneously with communications information 

coded by at least a second CI code through a communications channel in at least 

one t:mlieensed frequency band; 

providing for identifying the network and at least one of the transceivers using 

the control information coded with the at least one CI code and restricting 

communications between the transceivers of the network using the second CI 

code; 

providing for performing transmit/receive operations of the communications 

information and the control information by each of the transceivers in a 

predetermined duplexing operation; 

providing for controlling the network initially by one of the transceivers, 

acting as a network control station; and, 

providing for transferring control by one of the transceivers as the network 

control station to another of the transceivers to become the network control station 

for continuing the power control and the time synchronization over the network. 

9. (Original) The method of claim 8 wherein the step of providing for performing 

transmit/receive operations of the communications information through the 

communications channel and the control information through the control channel is 

performed relative to a duplexing operation of a set of duplexing operations including 

TDD, FDD, CDD, PDD, CI-PDD, CPD, OPDD, QPDD, and CTDD. 
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10. (Original) The method of claim 8 wherein the step of initiating control over the 

network further includes the step of providing for the network control station to 

command another of the transceivers to change the CI code for the control 

information. 

11. (Original) The method of claim 8 wherein the control information includes power 

control information for allowing the network control station to set a predetermined 

power setting for each of the transceivers to assure that those of the transceivers 

transmitting close to the network control station do not overwhelm any other of the 

transceivers transmitting far away from the network control station. 

12. (Original) The method of claim 8 wherein the network control station is adapted to 

poll each of the other the transceivers and receive an acknowledgement back to 

measure the power received from each of the transceivers and adjust the power levels 

for transmission in predetermined increments. 

13. (Original) The method of claim 8 further comprising a step of providing for 

conversational-mode communications with the transceivers having receivers with CI 

decoders in parallel for permitting the network control station to simultaneously 

receive transmissions from more than one of the transceivers and respond to each of 

the more than one of the transceivers with individual transmissions. 

14. (Original) The method of claim 8 further comprising a step of providing for 

simultaneous transmission of voice and data by assigning different CI codes for voice 

and data on the communications channel and providing the transceivers with 

receivers having at least three decoders for discriminating voice communications, 

data communications, and control channel communications. 

15. (Currently Amended) A method for providing personal communications for a 

network of transceivers in a multiple-access system operating without a base station 

by means of simultaneously transmitting communications information through a 

communications channel with control information through a control channel between 

at least two transceivers, the method comprising the steps of: 

providing for coding the transmission of each of the communication 

information through the communications channel and control information through 

the control channel with different CI codes to enable restricting communications 
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between at least two of the transceivers, each of the different CI codes being 

capable of identifying the network and at least one of the transceivers; 

providing for performing transmit and receive operations by each of the 

transceivers in a time division duplex manner with discrete time slots within at 

least one unlicensed frequency band; 

providing for controlling the network by one of the transceivers, acting as a 

network control station for setting the network control station in a transmit mode 

and all other of the transceivers in a receive mode in at least a first of the discrete 

time slots; 

providing for operating in a transmit mode by the network control station and 

operating in a receive mode by all other of the transceivers in at least a second of 

the discrete time slots for transmitting the communications information through 

the communications channel and control channel; 

providing for responding by at least one of the transceivers to the 

communications information and control information transmitted by the network 

control station; and, 

providing for responding by the network control station with the control 

channel for indicating the type of communication mode for further 

communications between the network control station and the at least one of the 

transceivers. 

16. (Original) The method of claim 15 wherein the step of providing for responding by 

the network control station includes informing the at least one of the transceivers to 

transmit and all other of the transceivers to receive. 

17. (Original) The method of claim 15 wherein the step of providing for responding to the 

at least one of the transceivers by the network control station includes informing the 

one of the transceivers to transmit so as to restrict communications between the 

network control station and the one of the transceivers. 

18. (Original) The method of claim 15 wherein a collision of transmissions caused by a 

plurality of transceivers attempting to transmit in the same time slot is resolved by the 

plurality of transceivers retrying transmissions and one of the plurality of transceivers 

transmitting in an earlier time slot than the other of the plurality of transceivers. 
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19. (Original) The method of claim 15 wherein the step of providing for responding by 

the network control station includes all other the transceivers acknowledging the 

control channel. 

20. (Currently Amended) A communications system including a plurality of transceivers, 

each of the transceivers including: 

at least one CI coder coupled to each transceiver, the at least one CI coder 

adapted to provide at least one CI-coded information signal for transmission in at 

least one unlieensecl frequency band; 

at least one CI decoder coupled to each transceiver, the at least one CI decoder 

adapted to decode at least one received transmitted waveform. 

21. (Original) The communication system recited in claim 20 wherein the at least one 

coder and the at least one decoder corresponding to at least one of the transceivers are 

adapted to operate simultaneously for allowing the at least one transceiver to receive 

any transmitted waveform while simultaneously transmitting another waveform. 

22. (Original) The system recited in claim 20 wherein at least one of the at least one 

transmitted Cl-coded information signal and the at least one received transmitted 

waveform is adapted to include at least one address and the decoder is adapted to 

route the signal with respect to the at least one address. 

23. (Original) The system recited in claim 20 wherein at least one of the at least one 

transmitted CI-coded information signal and the at least one received transmitted 

waveform is adapted to include at least one tag waveform indicative of the coding 

provided to the at least one transmitted waveform. 

24. (Original) The system recited in claim 20 wherein at least one of the at least one 

transmitted CI-coded information signal and the at least one received transmitted 

waveform is adapted to include at least one tag waveform for identifying the type of 

data contained in the transmitted waveform and further includes decoding information 

necessary to decode information in the transmitted waveform. 

25. (Original) The communication system recited in claim 20 wherein each transceiver 

further comprises at least one antenna including an RF front end adapted to receive 

and transmit signals. 
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26. (Currently Amended) A transceiver adapted to receive a first CI-coded transmitted 

signal and transmit simultaneously another CI-coded signal, the transceiver including: 

an RF front end adapted to perform at least one transceiving function in at 

least one 1:1:fllieeased. frequency band, the at least one transceiving function 

including receiving at least one transmitted signal and transmitting at least one 

signal, 

a CI decoder coupled to the RF front end, the CI decoder adapted to decode at 

least one received transmitted signal, 

a CI coder coupled to the RF front end, the CI coder adapted to provide CI 

coding to at least one information signal for transmission, the CI coder providing 

unique CI coding with respect to CI codes of the at least one received signal to 

enable simultaneous transmission and reception of CI coded information. 

27. (Original) The transceiver recited in claim 26 wherein the RF front end includes at 

least one antenna for receiving and transmitting signals. 

28. (Original) The transceiver recited in claim 26 wherein the CI decoder includes a 

preamble detector adapted to detect a preamble. 

29. (Original) The transceiver recited in claim 26 wherein the CI coder includes a 

preamble generator adapted to generate at least one preamble. 

30. (Currently Amended) In a communication network including a plurality of 

communication nodes, wherein messages transmitted between certain nodes are 

routed through other nodes in the network, an improved method of communicating in 

the network using multi-address messaging including: 

providing for constructing at a source node a multi-address message 

containing coded information whereby the codes identify network addresses of a 

plurality of destination nodes, wherein communication paths between the source 

node and the destination nodes traverse a common path routed through at least 

one common intervening node; and 

providing for transmitting the multi-address message in at least one unlieeased. 

frequency band from the source node to the destination nodes in accordance with 

the network addresses by transmitting a single copy of the multi-address message 
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along the common path from each common intervening node to a next common 

intervening node. 

31. (Original) The method of claim 30, wherein providing for constructing further 

includes: 

for at least one network address, providing for insertion in a network header 

an extend field indicating whether the network address is a basic network address 

or an extended network address usable when the destination node corresponding 

to the network address has moved from a first network to another network; and 

for each extended address in the network header, providing for inclusion in 

the extended address the basic network address of the destination node 

corresponding to the network address and information for forwarding the multi­

address message to the another network. 

32. (Original) The method of claim 30, further comprising: 

providing for receiving the multi-address message at a node and, for each 

network address, determining whether the network address is a basic network 

address or an extended network address; and 

providing for routing the multi-address message to a next node in accordance 

with the network address and routing tables maintained by the node. 

33. (Original) The method of claim 30, wherein providing for constructing further 

includes: 

for each network address in the network header, providing for insertion in a 

network header an end-of-routing field indicating whether the network address is 

the last address in the network header such that the number of destination network 

addresses in the network header is variable. 

34. (Original) The method of claim 30, wherein providing for constructing further 

includes, for each network address in the network header: 

providing for insertion in a network header, on a per-destination basis, a field 

indicating whether an acknowledgment is required from the destination node 

corresponding to the network address when the multi-address message is received 

by the destination node; 
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providing for insertion in the network header, on a per-destination basis, a 

field indicating whether an acknowledgment is required from the destination node 

corresponding to the network address when the multi-address message is read at 

the destination node corresponding to the network address; and 

providing for insertion in the network header, on a per-destination basis, a 

field indicating whether an acknowledgment is required from the destination node 

corresponding to the network address when the multi-address message is printed 

at the destination node corresponding to the network address. 

35. (Original) The method of claim 30, wherein the multi-address message comprises a 

sequence of message frames each containing a network header, wherein the 

constructing step further includes: 

providing for insertion of a frame sequence number in the network header of 

each message frame indicating a position of the message frame in the sequence; 

and 

providing for insertion of an end of message field in the network header of 

each message frame indicating whether the message frame is the last in the multi­

address message. 

36. (Original) The method of claim 30, wherein the constructing step includes providing 

for insertion of the network address of the source node in a network header. 

3 7. (Original) The method of claim 30, wherein constructing step further includes: 

providing for insertion in the network header a precedence field indicating a 

relative precedence of the multi-address message, and 

providing for restricting message traffic at a node when message traffic 

congestion occurs at the node, wherein message traffic restriction is performed 

with respect to the relative precedence identified in the network header of each 

message such that higher precedence messages are delivered to the node and 

lower precedence messages are not delivered to the node. 

38. (Original) The method of claim 30, wherein the constructing step further includes: 

providing for inserting in a network header a security field indicating a 

relative security level of the multi-address message, and 
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providing for restricting message traffic at a node as a function of the security 

level identified in the network header of each message. 

39. (Original) The method of claim 30, further comprising: 

providing for acknowledging receipt of a multi-address message at a 

destination node by sending an acknowledgement message from the destination 

node to the source node, 

providing for retransmitting the multi-address message to a destination node 

when the source node does not receive an acknowledgement message from the 

destination node after a predetermined period of time after transmission of the 

multi-address message; 

providing for repeating the retransmitting step until either an 

acknowledgement message is received from the destination node or a 

predetermined maximum number of retransmissions have been attempted. 

40. (Original) The method of claim 30, wherein the multi-address message includes an 

encapsulated message having a protocol different from a protocol of the multi-address 

message. 

41. (Original) The method of claim 30, initiates a re-routing process responsive to failure 

of the multi-address message to reach one or more destination nodes. 

42. (Original) The method of claim 30, wherein the transmitting step includes providing 

for transmitting the multi-address message in a point-to-point mode. 

43. (Original) The method of claim 30, wherein the transmitting step includes providing 

for transmitting the multi-address message in a broadcast mode. 

44. (Original) The method of claim 30, wherein the transmitting step includes providing 

for transmitting the multi-address message over a waveguide. 

45. (Original) The method of claim 30, wherein the transmitting step includes providing 

for transmitting the multi-address message in at least one transmission mode 

including a full-duplex communication mode and a half-duplex communication 

mode. 

46. (Currently Amended) In a communication network including a plurality of 

communication nodes, wherein messages transmitted between certain nodes are 
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routed through other nodes in the network, an improved method of communicating in 

the network including: 

providing for constructing at a source node at least one multi-address message 

containing coded information employing codes that •.vhereey the eodes identify at 

least one communication path between the source node and at least one 

destination node, and 

providing for transmission of the at least one multi-address message in at least 

one unlieensed frequency band. 

47. (Withdrawn) A transceiver adapted to route communication signals in a network, the 

transceiver including: 

a first decoder system adapted to decode at least one received signal addressed 

to the transceiver, 

a second decoder system adapted to decode at least one received signal 

addressed to at least one other transceiver, 

a coding system adapted to encode the at least one received signal addressed 

to the at least one other transceiver to generate at least one coded signal, and 

a transmission system coupled to the coding system, the transmission system 

adapted to transmit the at least one coded signal in at least one unlicensed 

frequency band. 

48. (Withdrawn) The transceiver recited in claim 47 further including a signal processor 

coupled between the coding system and the transmission system, the signal processor 

adapted to perform at least one signal-processing operation to the at least one coded 

signal. 

49. (Withdrawn) In a communication network, a transceiver adapted to route 

communication signals in the network, the transceiver including: 

a receiver adapted to receive at least one transmitted signal in at least one 

unlicensed frequency band and duplicate at least one received signal to generate a 

first received signal and a second received signal, 

a decoder system coupled to the receiver, the decoder system adapted to 

receive the first received signal and provide decoding of at least one signal 

addressed to the transceiver, and 
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a transmitter coupled to the receiver, the transmitter adapted to process the 

second received signal for transmission in at least one unlicensed frequency band. 

50. (Withdrawn) The transceiver recited in claim 49 further including a signal processor 

coupled between the receiver and the transmitter, the signal processor adapted to 

process the second received signal. 

51. (Withdrawn) In a communication network, a transceiver adapted to route 

communication signals in the network, the transceiver including: 

a decoder system adapted to provide decoding to at least one received signal 

to produce at least one decoded signal, 

a signal processor coupled to the decoder, the signal processor adapted to 

extract and process information addressed to the transceiver, and 

a transmitter coupled to the decoder system, the transmitter adapted to process 

the at least one decoded signal for transmission in ~t least one unlicensed 

frequency band. 

52. (Withdrawn) The transceiver recited in claim 51 further including a second signal 

processor coupled between the decoder system and the transmitter, the second signal 

processor adapted to process the at least one decoded signal prior to transmission. 

53. (Withdrawn) In a communication network, a plurality of network transceivers 

adapted to route communication signals in the network, the network including: 

at least one central processing unit coupled to the transceivers and adapted to 

perform channel estimation from signals received by the transceivers and generate 

array-processing weights for transmission and reception of signals by the 

transceivers. 

54. (Withdrawn) The communication network recited in claim 53 wherein the at least one 

central processing unit is adapted to weight and combine signals received from the 

transceivers. 

55. (Withdrawn) The communication network recited in claim 53 wherein the at least one 

central processing unit is adapted to weight signals conveyed to the transceivers for 

transmission. 
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56. (Withdrawn) The communication network recited in claim 53 wherein the at least one 

central processing unit is adapted to convey one or more array-processing weights to 

each of the transceivers. 

57. (Original) In a communication network of a plurality of network transceivers adapted 

to route communication signals in the network, the network including: 

at least one central processing unit coupled to the transceivers, the at least one 

central processing unit adapted to receive signals received by each of the 

transceivers, decompose each transceiver's received signals into a plurality of CI 

components, and combine the CI components. 
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General Remarks 

Claims 1-57 are pending in the application. Claims 47-56 were withdrawn from 

consideration. Claims 1-19 and 26-29 were allowed. Claims 20-22, 25, 30, 35-46, and 57 

were rejected. Claims 23, 24, and 31-34 were objected to. 

In a telephone conversation with the Examiner on April 25, 2006, the Applicant 

made a provisional election to prosecute the invention of Group I, claims 1-46 and 57. 
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Remarks: Examination Report 

1. Claim 57 was rejected under 35 U.S.C. 102(a) as being anticipated by Shattil (US 

20020034191). 

2. Claims 20 and 25 were rejected under 35 U.S.C. 103(a) in view of Shattil and 

Brockman (US 20030133469). 

3. Claim 21 was rejected under 35 U.S.C. 103(a) in view of Shattil, Brockman, and 

Ramachandran (US 6,674,999). 

4. Claim 22 was rejected under 35 U.S.C. 103(a) in view of Shattil, Brockman, and 

Sautter (US 6,233,248). 

5. Relied-Upon Reference Shattil (US 20020034191) Should be Disqualified as Prior 

Art 

In particular, the basis for rejection citing 35 U.S.C. 102(a) states that a person shall be 

entitled to a patent unless the invention was known or used by others in this country, or 

patented or described in a printed publication in this or a foreign country, before the 

invention by the applicant for patent. 

The basis for rejection citing 35 U.S.C. 103(a) states that a patent may not be obtained if 

the differences between the subject matter sought to be patented and the prior art are such 

that the subject matter as a whole would have been obvious at the time of invention to a 

person having ordinary skill in the art to which the subject matter pertains. 

6. The cited reference US 20020034191 was derived from the inventor of this 

application 

The cited reference US 20020034191 was derived from the inventor of this application 

and is thus not the invention "by another." 
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7. Relied-Upon Reference Shattil (US 20020034191) Should be Disqualified as Prior 

Art under 35 U.S.C. 102(a) and 103(a) 

The burden of establishing that subject matter is disqualified as prior art is placed on 

applicant once the examiner has established a prima facie case of obviousness based on 

the subject matter. 

8. MPEP 706.02(1)(2) Establishing Common Ownership 

In order to be disqualified as prior art under 35 U.S.C. 103, the subject matter which 

would other-wise be prior art to the claimed invention and the claimed invention must be 

commonly owned at the time the claimed invention was made. See MPEP § 706.02(1) for 

35 U.S.C. 102(f)/103 or 35 U.S.C. 102(g)/103 prior art disqualified under 35 U.S.C. 

103(c). See MPEP § 706.02(1)(1) for 35 U.S.C. 102(e)/l 03 prior art disqualified under 35 

U.S.C. 103(c). 

9. MPEP 706.02(1)(2) Establishing Common Ownership 

Section II 

The following statement is sufficient evidence to establish common ownership of, or an 

obligation for assignment to, the same person(s) or organizations(s): 

Applications and references (whether patents, patent applications, patent application 

publications, etc.) will be considered by the examiner to be owned by, or subject to an 

obligation of assignment to the same person, at the time the invention was made, if the 

applicant(s) or an attorney or agent of record makes a statement to the effect that the 

application and the reference were, at the time the invention was made, owned by, or 

subject to an obligation of assignment to, the same person. 

See "Guidelines Setting Forth a Modified Policy Concerning the Evidence of Common 

Ownership, or an Obligation of Assignment to the Same Person, as Required by 35 

U.S.C. 103(c)," 1241 O.G. 96 (December 26, 2000). The applicant(s) or the 

representative(s) ofrecord have the best knowledge of the ownership of their 

application(s) and reference(s), and their statement of such is sufficient evidence because 

of their paramount obligation of candor and good faith to the USPTO. 
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The statement concerning common ownership should be clear and conspicuous ( e.g., on a 

separate piece of paper or in a separately labeled section) in order to ensure that the 

examiner quickly notices the statement. 

For example, an attorney or agent of record receives an Office action for Application X in 

which all the claims are rejected under 35 U.S.C. 103(a) using Patent A in view of Patent 

B wherein Patent A is only available as prior art under 35 U.S.C. 102(e), (f), and/or (g). 

In her response to the Office action, the attorney or agent of record for Application X 

states, in a clear and conspicuous manner, that: 

"Application X and Patent A were, at the time the invention of Application X was 

made, owned by Company Z." 

This statement alone is sufficient evidence to disqualify Patent A from being used in a 

rejection under 35 U.S.C. 103(a) against the claims of Application X. 

JO. Application 10/145,854 and US 20020034191 were, at the time the invention of 

application 10/145,854 was made, owned by a common entity 

Application 10/145,854 and US 20020034191 were, at the time the invention of 

Application 10/145,854 was made, subject to an obligation of assignment to and owned 

by GenghisComm LLC. 

11. Claims 30, 35, 37-40, 42, 43, 45, and 46 were rejected under 35 U.S.C. 103(a) in 

view of the combination of Sautter and Brockman. 

12. The combination of Sautter and Brockman fails to show coded information (e.g., a 

coded data payload) whereby codes used to encode the information provide for 

addressing the message. 

Specifically, Sautter describes a user protocol consisting oflayers 4, 3, and 2 of the seven 

layer OSVISO model (col. 4, lines 58-59), whereas the coding employed in the "coded 
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information" recited in the claimed invention resembles multiple-access coding, and is a 

layer 1 (i.e., physical layer) user protocol. 

Furthermore, the multi-address message described in Sautter contains a network header 

that separately identifies network addresses of a plurality of destination nodes (col. 5, 

lines 18-54, and claim 1 ). Sautter does not show codes applied to the information (i.e., the 

data payload) that provide for addressing. 

13. Claims 23, 24, and 31-34 were objected to as being dependent on a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 

14. If Applicant's arguments with respect to the independent claims 20 and 30 are 

considered by the USPTO to be persuasive, then claims 23, 24, and 31-34 should be 

found allowable. 
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15. Conclusion 

The Prior Art of Record has been reviewed and is considered by the Applicant to be 

inconsequential with respect to the claimed invention. The Applicant submits that. every 

effort has been made to address the Examiner's objections and that the Application is 

now in condition to proceed to grant. 

Yours Respectfully, 

cx:5~ 
Steve J. Shattil 

15 S. 33rd St 

Boulder, CO 80305 

(720) 234-4351 
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5)181 Claim(s) 1-19 and 26-29 is/are allowed. 
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1.0 Certified copies of the priority documents have been received. 

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

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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Application/Control Number: 10/145,854 
Art Unit: 2616 

l. Election/Restriction 

Page 2 

2. Restriction to one of the following inventions is required 

under 35 U.S.C. 121: 

I. Claims 1-46 and 57, drawn to a method of providing a 

network for transmission of coded information using 

multiple access techniques, class 370 subclass 335. 

II. Claims 47-56, drawn to the details of a transceiver 

class 455, subclass 73. 

3. The inventions are distinct, each from the other because: 

invention I pertains to providing a network for transmission of 

coded information using multiple access techniques while 

invention II is the details of a transceiver. 

4. Because these inventions are distinct for the reasons given 

above and have acquired a separate status in the art as shown by 

their different classification, restriction for examination 

purposes as indicated is proper. 

5. Because these inventions are distinct for the reasons given 

above and the search required for Group I is not required for 
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Application/Control Number: 10/145,854 
Art Unit: 2616 

Page 3 

Group II, restriction for examination purposes as indicated is 

proper. 

6. Because these inventions are distinct for the reasons given 

above and have acquired a separate status in the art because of 

their recognized divergent subject matter, restriction for 

examination purposes as indicated is proper. 

7. During a telephone conversation with Mr. Steve Shattil on 

April 25, 2006, a provisional election was made without traverse 

to prosecute the invention of Group I, claims 1-46 and 57. 

Affirmation of this election must be made by applicant in 

replying to this Office action. Claims 47-56 are withdrawn from 

further consideration by the examiner, 37 CFR 1.142(b), as being 

drawn to a non-elected invention. 

a. Applicant is reminded that upon the cancellation of claims 

to a non-elected invention, the inventorship must be amended in 

compliance with 37 CFR 1.48(b) if one or more of the currently 

named inventors is no longer an inventor of at least one claim 

remaining in the application. Any amendment of inventorship must 

be accompanied by a request under 37 CFR l.48(b) and by the fee 

required under 37 CFR 1.17(i). 

Samsung Exhibit 1023, Page 212 of 312 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 



Application/Control Number: 10/145,854 

Art Unit: 2616 

Claim Rejections - 35 USC§ 102 

Page 4 

9. The following is a quotation of the appropriate paragraphs 

of 35 U.S.C. 102 that form the basis for the rejections under 

this section made in this Office action: 

A person shall be entitled to a patent unless -

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

10. Claim 57 is rejected under 35 U.S.C. 102(a) as being 

anticipated by Shattil (US 20020034191). 

Shattil teaches at least one central processing unit (fig. 

67A) coupled to the transceivers (fig. 67A boxes 405a - 405N-1: 

note units receive a signal and transmit a signal to box 415), 

the at least one central processing unit adapted to receive 

signals received by each of the transceivers, decompose each 

transceiver's received signals into a plurality of CI 

components, and combine the CI components (CI-CDMA signal, 

[0640-0642)). 

Samsung Exhibit 1023, Page 213 of 312 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 



Application/Control Number: 10/145,854 
Art Unit: 2616 

Claim Rejections - 35 USC§ 103 

11. The following is a quotation of 35 U.S.C. 103(a) which 

Page 5 

forms the basis for all obviousness rejections set forth in this 

Office action: 

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

12. Claims 20 and 25 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Shattil (US 20020034191) in view of 

Brockmann (20030133469). 

Regarding claim 20, Shattil teaches a communications system 

including a plurality of transceivers (figs. 63A, 63B, 63C, 

[0625-0629]), each of the transceivers (63A-E box 504: note 

transmitter shown) including: at least one Cl coder (fig. 63A-C, 

box 502, [0627]) coupled to each transceiver, the at least one 

Cl coder adapted to provide at least one Cl-coded information 

signal (fig. 63A-E, box 503) for transmission in at 

least one frequency band. 
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Page 6 

Shattil teaches at least one Cl decoder coupled to each 

transceiver, the at least one Cl decoder adapted to decode at 

least one received transmitted waveform (fig.72 box 2402, 

[0661]). 

Shattil is silent on transmission in at least one. 

unlicensed frequency band. 

Brockmann teaches transmitting over an unlicensed frequency 

band (802.11, [0003]). 

Therefore it would have been obvious to one of orqinary 

skill in the art, to modify the system of Shattil by 

transmitting in the 802.11 frequency band. This modification can 

be performed by modifying the transmitter to transmit in this 
" 

frequency band. This modification would benefit the sys.tern since 

given the frequency band is unlicensed, any provider can operate 

in this band. 

Regarding claim 25, each transceiver further comprises at 

least one antenna including an R.F front end adapted to receive 

and transmit signals (fig. 63A-E box 504, fig. 72 box 2, fig. 

67A: antenna is to the left of Chip receivers). 

13. Claim 21 rejected under 35 U.S.C. 103(a) as being 
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Page 7 

unpatentable over the combination of Shattil and Brockmann as 

applied to claim 20 above, and further in view of Ramachandran 

(US 6,674,999). 

Although it is well known that carrier interferometry may 

be adapted to multicarrier protocols such as OFDM and CDMA 

(applicant: g. 4 lines 6 7), the combination is silent on the at 

least one coder and the at least one decoder corresponding to at 

least one of the transceivers are adapted to operate 

simultaneously for allowing the at least one transceiver to 

receive any transmitted waveform while simultaneously 

transmitting another waveform. 

Ramachandran teaches a system wherein at least one coder 

and the at least one decoder corresponding to at least one of 

the transceivers are adapted to operate simultaneously for 

allowing the at least one transceiver to receive any transmitted 

waveform while simultaneously transmitting another waveform 

(full duplex systems like IS-95, CDMA, WCDMA). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination of 

Shattil and Brockmann by adapting the transceivers to transmit 

and receive in the full duplex mode. This modification can be 

performed by transmitting and receiving on different 

frequencies. This modification would benefit the system by 
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allowing for data to be transmitted and received simultaneously. 

14. Claim 22 rejected under 35 U.S.C. 103{a) as being 

unpatentable over the combination of Shattil and Brockmann as 

applied to claim 20 above, and further in view of Sautter (US 

6,233,248). 

The combination is silent on at least one transmitted CI­

coded information signal and the at least one received 

transmitted waveform is adapted to include at least one address 

and the decoder is adapted to route the signal with respect to 

the at least one address. 

Sautter teaches multi-address capability (col. 2 lines 33-

43) . 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination by 

transmitting destination addresses according to the teachings of 

Sautter. This modification can be performed in software. This 

modification would benefit the system by allowing for multi­

addressed messaging. 
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15. Claims 30, 35, 37-40, 42, 43, 45 and 46 rejected under 35 

u.s.c. 103(a) as being unpatentable over Sautter (US 6,233,248) 

in view of Brockmann. 

Regarding claims 30 and 46, Sautter teaches providing for 

constructing at a source node a multi-address message containing 

coded information/ destination addresses whereby the codes 

identify network addresses of a plurality of destination nodes, 

wherein communication paths between the source node and the 

destination nodes traverse a common path routed through at least 

one common intervening node; and providing for transmitting the 

multi-address message from the source node to the destination 

nodes in accordance with the network addresses by transmitting a 

single copy of the multi-address message along the common path 

from each common intervening node to a next common intervening 

node (multi-addressed messages inserted once at the source node, 

messages routed between nodes going to same next node, col. 2 

lines 33-43). 

Sautter is silent on transmitting in at least one unlicensed 

frequency band. 

Brockmann teaches transmitting over an unlicensed frequency 

band (802 .11, [0003]). 
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Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of Sautter by 

transmitting in the 802.11 frequency band. This modification can 

be performed by modifying the transmitter to transmit in this 

frequency band. This modification would benefit the system since 

given the frequency band is unlicensed, any provider can operate 

in this band. 

Regarding claim 35, Sautter teaches providing for insertion 

of a frame sequence number in the network header of each message 

frame indicating a position of the message frame in the sequence 

(col. 42 lines 20 22) and providing for insertion of an end of 

message field in the network header of each message frame 

indicating whether the message frame is the last in the multi­

address message (col. 42 lines 23-25). 

Regarding claim 37, Sautter teaches providing for insertion 

in the network header a precedence field indicating a relative 

precedence of the multi-address message (col. 29 lines 7-11), 

and providing for restricting message traffic at a node when 

message traffic congestion occurs at the node, wherein message 

traffic restriction is performed with respect to the relative 
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precedence identified in the network header of each message such 

that higher precedence messages are delivered to the node and 

lower precedence messages are not delivered to the node (col. 32 

lines 49-53). 

Regarding claim 38, Sautter teaches providing for inserting 

in a network header a security field indicating a relative 

security level of the multi-address message (col. 29 lines 7-

11), and providing for restricting message traffic at a node as 

a function of the security level identified in the network 

header of each message (col. 42 lines 48-50). 

Regarding claim 39, Sautter teaches providing for 

acknowledging receipt of a multi address message at a 

destination node by sending an acknowledgement message from the 

destination node to the source node (col. 42 lines 53-55). 

Sautter teaches providing for retransmitting the multi­

address message to a destination node when the source node does 

not receive an acknowledgement message from the destination node 

after a predetermined period of time after transmission of the 

multi-address message (col. 42 lines 56-60). 

Sautter teaches providing for repeating the retransmitting 

step until either an acknowledgement message is received from 
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the destination node or a predetermined maximum number of 

retransmissions have been attempted (col. 42 lines 61-64). 

Page 12 

Regarding claim 40, Sautter teaches wherein the multi­

address message includes an encapsulated message having a 

protocol different from a protocol of the multi-address message 

(col. 42 lines 65-67). 

Regarding claim 42, Sautter teaches providing for 

transmitting the multi-address message in a point-to-point mode 

(col. 43 lines 5-7). 

Regarding claim 43, Sautter teaches providing for 

transmitting the multi address message in a broadcast mode (col. 

43 lines 8-10). 

Regarding claim 45, Sautter teaches providing for 

transmitting the multi-address message in at least a full-duplex 

and half duplex communication mode (col. 2 lines 33-43)·. 

16. Claim 44 is rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Sautter and Brockmann as 

applied to claim 30 above, and fu~ther in view of Newton. 
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The combination is silent on waveguides. 

Newton teaches waveguides (pg. 837-838). 
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Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination of 

Sautter and Brockmann by transmitting waveguides. This 

modification can be performed by adhering standards for the 

communication system used. This modification would benefit the 

system since waveguides permit transmission in one or more modes 

(Newton) . 

17. Claim 36 rejected under 35 u.s.c. 103(a) as being 

unpatentable over the combination of Sautter and Brockmann as 

applied to claim 30 above, and further in view of Huang (US 

4,700,341). 

The combination is silent on insertion of a network address 

of the source node in a net~ork header. 

Huang teaches insertion of a network address of the source 

node in a network header (col. 1 lines 58-62). 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination of 

Sautter and Brockmann by inserting the source address in the 

packet header. This modification can be performed in software. 

This modification would benefit the system by allowing the 
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intermediate and destination nodes to know where the packet 

originated from. 

18. Claim 41 rejected under 35 U.S.C. 103(a) as being 

unpatentable over the combination of Sautter and Brockmann as 

applied to claim 30 above, and further in view of Paatela (US 

6,944,168). 

Although the combination teaches multi-address messaging, 

the combination is silent on initiating.a re routing process 

responsive to failure of the multi-address message to reach one 

or more destination nodes. 

Paatela teaches initiating a re-routing process responsive 

to failure of a message to reach its destination node. 

Therefore it would have been obvious to one of ordinary 

skill in the art, to modify the system of the combination of 

Sautter and Brockmann by incorporating the rerouting algorithm 

of Paatela. This modification can be performed in software. 

This modification would benefit the system by increasing the 

probability that a packet will reach its intended destination. 
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Allowable Subject Matter 

19. Claims 1-19 and 26-29 allowed. 

Page 15 

20. Claims 23,24 and 31-34 are objected to as being dependent 

upon a rejected base claim, but would be allowable if rewritten 

in independent form including all of the limitations of the base 

claim and any intervening claims. 

Prior Art of Record 

21. Liu (5,943,332) teaches transmitting control information 

from an initiating subscriber for selectively controlling 

communications between the multiple subscribers (fig. 3 box 309, 

CDMA radio broadcasts SID/NID signal, col. 7 lines 3-6). 

Shattil providing for modulating the communication 

information by at least one other Cl code ([0019]). 

Conclusion 

22. Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to Ronald 
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Abelson whose telephone number is (571) 272-3165. The examiner 

can normally be reached on M-F. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, Chi Pham can be reached 

on (571) 272-3179. The fax phone number for the organization 

where this application or proceeding is assigned is 571-273-

8300. 

Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

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

£~ 
Ronald Abelson 
Examiner 
Art Unit 2616 

*** 
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Patent Application 

of 

Steve Shattil 

for 

CARRIER INTERFEROMETRY NETWORKS 

BACKGROUND OF THE INVENTION 

I. Field of the Invention 

The present invention relates to networks of wireless transceivers that implement 

Carrier Interferometry (CI) and/or CI-based coding. 

II. Description of the Related Art 

A wideband signal, such as a direct-sequence CDMA (DS-CDMA) signal, 

transmitted in a multipath environment experiences a frequency-selective fade. If the 

duration of the data bits is smaller than the multipath delay, the received signal 

experiences inter-symbol interference resulting from delayed replicas of earlier bits 

arriving at the receiver. 

Improved DS-CDMA systems use interference cancellation to increase capacity; 

however, the required signal-processing effort is proportional to at least the cube of the 

bandwidth. Furthermore, DS-CDMA is susceptible to near-far interference, and its long 
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pseudo-noise (PN) codes require long acquisition times. For these reasons, Orthogonal 

Frequency Division Multiplexing (OFDM) has been merged with DS-CDMA. 

In multicarrier CDMA (MC-CDMA), a spreading sequence is converted from 

serial to parallel. Each chip in the sequenc_e modulates a different carrier frequency. Thus, 

the resulting signal has a PN-coded structure in the frequency domain, and the processing 

gain is equal to the number of carriers. 

In multi-tone CDMA, or multicarrier DS-CDMA, the available spectrum is 

divided into a number of equal-width frequency bands used to transmit a narrowband 

direct-sequence waveform. In U.S. Pat. No. 5,504,775, binary CDMA code symbols are 

applied to individual carriers in an OFDM system. U.S. Pat. Nos. 5,521,937, 5,960,032, 

and 6,097,712 describe multicarrier DSSS systems having direct-sequence coding on 

each subcarrier. 

U.S. Pat. No. 5,955,992, PCT Pat. Appl. No. PCT/US99/02838, and U.S. Pat. 

Pub. No. 2002034191 describe CI, which is a multicarrier protocol implemented with 

polyphase codes. These polyphase codes may be used for multiple access, spread 

spectrum, channel coding, or encryption, as described in U.S. Provisional Appl. 

60/259,433, filed 12/31/2000. Multiple carriers are redundantly modulated with data 

streams that are orthogonalized by virtue of different sets of phases encoding each data 

stream. Interferometry of the carriers provides the means to orthogonalize the data 

streams, whether the carriers are combined or processed separately. Weights applied to 

the carriers shape the carrier superpositions, thus, allowing CI signals to appear as single­

carrier waveforms, such as Time Division Multiple Access (TDMA) or DS-CDMA 

signals. 

Adaptive antenna arrays may be implemented with DS-CDMA communications 

to provide significant improvements in range extension, interference reduction, and 

system capacity. To identify a particular user, a DS-CDMA system demodulates Walsh 

codes after converting the received signal from analog radio frequency (RF) to digital. 

Therefore, an adaptive antenna array requires information about the user codes, or it 

needs to demodulate many different incoming RF signals to track mobile users. These 

methods are complex processes that are more difficult to implement than tracking users 

in non-CDMA systems. Furthermore, the wideband nature of DS-CDMA signals restricts 
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the effectiveness of beam forming, interference nulling, spatial interferometry 

multiplexing, and other techniques employed by adaptive antenna arrays. 

U.S. Patent Application entitled "CI Multiple Input, Multiple Output," filed on 

11/22/2000, describes applications of multiple-input, multiple-output processing (such as 

antenna-array processing) to CI signals. CI processing allows wideband single-carrier 

signals, such as DS-CDMA transmissions, to be processed as a plurality of narrowband 

components. This simplifies array processing by facilitating beam forming, null steering, 

space-frequency processing, as well as other adaptive array processing techniques. 

U.S. Pat. No. 4,901,307 introduces the concept of marginal isolation, which is 

another method of exploiting spatial division multiplexing in communication networks. 

Since cellular implementations ofDS-CDMA are typically interference limited, even 

small reductions in the overall power level of the system allow for increased system 

capacity. 

Ad-hoc networks allow subscriber units to perform base station functions. This 

allows micro-cell subnetworks, which lowers overall system power levels and improves 

spectral efficiency. U.S. Pat. No. 5,943,322 describes an adaptable DS-CDMA network 

that uses a control-signal channel to assign base-station functions ( e.g., power control and 

synchronization) to a subscriber unit. U.S Pat. No. 6,233,248 provides for multi-address 

transmissions to be sent on common paths between nodes until the paths diverge. U.S. 

Pat. No. 5,422,952 allows signals for a particular user to be transmitted throughout the 

entire network. Different transmissions are provided with unique PN codes. 

None of the prior-art references describe the use of CI, CI-based protocols, or CI 

coding in ad-hoc networks. Thus, none of the prior-art references can provide the 

improved bandwidth efficiency, enhanced power efficiency, increased range, increased 

throughput, and superior immunity to multipath, jamming, and co-channel interference 

enabled by the combination of CI and adaptable networks. 

SUMMARY OF THE INVENTION 

Applications of CI to ad-hoc networking provide substantial performance 

improvements that can be used for any combination of range extension, transmission­

power reduction, increased throughput, and improved bit-error rates. Performance 
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improvements resulting from frequency-domain processing are particularly useful in ad­

hoc networks (as well as in micro-cell networks and networks that employ relays) where 

interference and multipath typically impede performance. CI pulse shaping also increases 

throughput (typically characterized as a doubling of throughput), which can be used to 

increase the number of users, generate higher data rates, and/or provide channel coding. 

Adaptations of CI to conventional multicarrier protocols ( such as OFDM and 

MC-CDMA) eliminate the high peak-to-average-power ratios (PAPR) associated with 

conventional multicarrier protocols. Low P APR allows low-dynamic-range amplifiers to 

be used, resulting in substantial cost and power savings. 

Conventional codes, such as multiple-access codes, channel codes, spreading 

codes, etc., may be implemented with CI chip shapes. Alternatively, polyphase codes 

based on mathematical relationships between CI sub-carriers may be provided. 

Applications of CI coding are extended to identifying and addressing network 

transmissions. CI transceivers are adapted to perform network-control functions. CI 

coding facilitates routing in ad-hoc and peer-to-peer networks. Networks are adapted to 

perform array processing with signals received from, and transmitted by, groups of 

subscriber units. Other applications and embodiments of the invention are apparent from 

the description of preferred embodiments and the claims that follow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. lA illustrates a plurality of CI carriers having phase fronts that are aligned at 

a specific time. The CI carriers combine to generate a plurality of superposition signals 

that are orthogonal to each other in time. 

FIG. lB illustrates an in-phase superposition of CI carriers of a carrier set that 

produces a superposition signal corresponding to a sum of the superposition signals 

shown in FIG. lA 

FIG. 1 C illustrates two sets of orthogonal superposition signals. The signals in 

each set are orthogonal to each other. The signals in a first set are substantially 

orthogonal to signals in a second set. 

FIG. 1D shows a summation of two orthogonal sets of CI signals wherein signals 

in a first set are quasi-orthogonal to signals in a second set. 
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FIG. 2A illustrates phase relationships between two orthogonal sinusoidal 

waveforms that demonstrate a mathematical basis of CI processing. 

FIG. 2B illustrates relationships between two orthogonal sinusoidal waveforms. 

FIG. 3A illustrates a phase offset of adjacent samples shown in FIG. 2A. 

FIG. 3B illustrates a phase offset of adjacent samples shown in FIG. 2B. 

FIG. 4A shows samples distributed uniformly around a unit circle in the complex 

plane. 

FIG. 4B shows samples distributed uniformly around a unit circle in the complex 

plane. 

FIG. 4C is a normalized complex-plane representation of samples of a signal 

having a particular frequency collected at a sampling rate that equals, or is some sub­

harmonic frequency of, the signal frequency. Each sample corresponds to an integer 

number of full rotations in the complex plane. 

FIG. 5A shows a set of 16 octonary CI code vectors oflength 8. 

FIG. SB shows correlations of the 16 octonary codes shown in FIG. SA. 

FIG. 6A illustrates basic components of a CI-code generator. 

FIG. 6B illustrates basic components of a CI transmitter. 

FIG. 6C illustrates basic components of a CI decoder. 

FIG. 7 illustrates the relationship between basic CI symbol values Wn and data 

symbols Sn processed with CI code chips to produce the CI symbol values Wn, 

FIG. 8A illustrates basic components of a CI coding system and a CI decoding 

system. 

FIG. 8B shows a system diagram of a CI transceiver. 

FIG. 9A illustrates a tree network that may be implemented in some aspects of the 

present invention. 

FIG. 9B illustrates a network design that permits a plurality of communication 

paths to each node. 

FIG. 9C illustrates a network design adapted to provide array processing 

performance advantages. 

FIG. 9D illustrates a concentric ring network configuration. 

Samsung Exhibit 1023, Page 231 of 312 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 



.. 
6 

FIG. 9E illustrates a network configuration adapted to the geographic distribution 

of a plurality of subscribers located along a roadway. 

FIG. 9F illustrates a plurality of nodes adapted to route CI code-addressed signals. 

FIG. 9G illustrates a simple tree-style Cl-based network of the present invention. 

FIG. 9H illustrates a simple CI-based network wherein each node can be reached 

by a plurality of paths. 

FIG. 91 illustrates a network characterized by two communication paths to a 

common destination node. 

FIG. 9J illustrates a network having a plurality of crossing communication paths. 

FIG. 1 OA illustrates a multi-level cellular architecture that may be employed by 

systems and methods of the present invention. 

FIG. lOB illustrates three adjacent cells in a cellular network of the present 

invention. 

FIG. lOC shows a cellular architecture of the present invention that includes a 

plurality of cells and a plurality of base stations located on cell boundaries. 

FIG. 1 OD illustrates a cellular network of the invention including a plurality of 

cells, a plurality of base stations, and a plurality of subscriber units. 

FIG. 1 lA illustrates a CI transceiver adapted to perform routing. 

FIG. 1 lB illustrates an alternative embodiment of a CI transceiver adapted to 

perform routing. 

FIG. 11 C illustrates an alternative embodiment of a CI transceiver adapted to 

perform routing. 

FIG. 11D illustrates a method in which a transceiver in a network is provided with 

control information that includes information used to generate one or more array­

processing weights. 

FIG. 1 lE illustrates a method in which an individual network transceiver is 

adapted to perform array processing relative to local conditions. The transceiver can be 

adapted to optimize transmit/receive operations relative to signal quality measured at the 

transceiver. 

FIG. 1 lF illustrates an array-processing method that employs at least one central 

processor to provide beam-forming operations across a plurality of spatially distributed 
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network transceivers. The central processor may direct the network transceivers to apply 

weights to transmitted and/or received signals. Alternatively, the central processor may 

perform array processing by providing weights to signals it transmits to, and receives 

from, network transceivers. The central processor may be adapted to perform various 

combining operations, including CI combining. 

FIG. 12A illustrates a method for providing CI-coded transmissions of 

information and control signals. 

FIG. 12B illustrates a method for managing network control in a CI network by 

one or more subscriber units adapted to function as base stations. 

FIG. 12C illustrates a network-control method of the present invention. 

FIG. 12D shows a routing method of the present invention. 

FIG. 13A shows a relay method of the present invention. 

FIG. 13B illustrates an alternative embodiment of a relay method of the invention. 

FIG. 13C illustrates a transceiver processing and routing method of the invention. 

FIG. 13D illustrates an alternative transceiver processing and routing method of 

the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The description of the preferred embodiments assumes that the reader has a 

familiarity with CI described in the following publications, which are incorporated by 

reference: 

1. B. Natarajan, C.R. Nassar, S. Shattil, M. Michelini, "Application of 

interferometry to MC-CDMA", accepted for publication in IEEE Transactions on 

Vehicular Technology. 

2. C. R Nassar, B. Natarajan, and S. Shattil, "Introduction of carrier interference to 

spread spectrum multiple access," IEEE Emerging Technologies Symposium, 

Dallas, Texas, 12-13 Apr 1999. 

3. B. Natarajan and C.R. Nassar, "Introducing novel FDD and FDM in MC-CDMA 

to enhance performance," IEEE Radio and Wireless Conference, Denver, CO, 

Sept. 10-13, 2000, pp. 29-32. 
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4. Z. Wu, C.R. Nassar, A. Alagar, and S. Shattil, "Wireless communication system 

architecture and physical layer design for airport surface management," 2000 

IEEE Vehicular Technology Conference, Boston, MA, Sept. 24-28, 2000, pp. 

1950-1955. 

5. S. Shattil, A. Alagar, Z. Wu and C.R. Nassar, "Wireless communication system 

design for airport surface management - Part I: Airport ramp measurements at 

5.8GHz," 2000 IEEE International Conference on Communications, June 18-22, 

2000, New Orleans, pp. 1552-1556. 

6. B. Natarajan, C.R. Nassar, and S. Shattil, "Carrier InterferometryTDMA for 

future generation wireless - Part I: Performance," accepted for publication in 

IEEE Communications Letters. 

7. Z. Wu, C.R. Nassar, and S. Shattil, "Capacity enhanced DS-CDMA via carrier 

interferometry chip shaping," IEEE 3G Wireless Symposium, May 30-June 2, 

2001, San Francisco, CA. 

8. Z. Wu, C.R. Nassar, and S. Shattil, "Frequency diversity performance 

enhancement in DS-CDMA via carrier interference pulse shaping," The 13th 

Annual International Conference on Wireless Communications, Calgary, Alberta, 

Canada, July 7-10, 2001. 

9. C.R. Nassar and Z. Wu, "High performance broadband DS-CDMA via carrier 

interferometry chip shaping," 2000 International Symposium on Advanced Radio 

Technologies, Boulder, CO, Sept. 6-8, 2000, proceeding available online at 

http://ntai.its.bldrdoc.gov/meetings/ art/index.html. 

10. Z. Wu and C.R. Nassar, "MMSE frequency combining for CI/DS-CDMA," IEEE 

Radio and Wireless Conference, Denver, CO, Sept. 10-13, 2000, pp. 103-106. 

11. D. Wiegand, C.R. Nassar, and S. Shattil, "High Performance OFDM for next 

generation wireless via the application of carrier interferometry," IEEE 3G 

Wireless Symposium, May 30-June 2, 2001, San Francisco, CA. 

12. B. Natarajan, C.R. Nassar, and S. Shattil, "Exploiting frequency diversity in 

TDMA through carrier interferometry," Wireless 2000: The 12th Annual 

International Conference on Wireless Communications, Calgary, Alberta, Canada, 

July 10-12, 2000, pp. 469-476. 
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13. B. Natarajan, C.R. Nassar, and S. Shattil, "Throughput enhancement in TDMA 

through carrier interferometry pulse shaping," 2000 IEEE Vehicular Technology 

Conference, Boston, MA, Sept. 24-28, 2000, pp. 1799-1803. 

14. S.A. Zekevat, C.R. Nassar, and S. Shattil, "Smart antenna spatial sweeping for 

combined directionality and transmit diversity," accepted for publication in 

Journal of Communication Networks: Special Issue on Adaptive Antennas for 

Wireless Communications. 

15. S.A. Zekevat, C.R. Nassar, and S. Shattil, "Combined directionality and transmit 

diversity via smart antenna spatial sweeping," 38th Annual Allerton Conference 

on Communications, Control, and Computing, Champaign-Urbana, Illinois, Oct. 

4-6, 2000. 

16. S. Shattil and C.R. Nassar, "Array Control Systems For Multicarrier Protocols 

Using a Frequency-Shifted Feedback Cavity'' IEEE Radio and Wireless 

Conference, Denver, CO, Aug. 1-4, 1999. 

17. C.R. Nassar, et. al., Multi Carrier Technologies for Next Generation Multiple 

Access, Kluwer Academic Publishers: 2001. 

Applications of CI, array processing, spatial interferometry, and related systems 

and methods are cited in the following patents and patent applications, which are hereby 

incorporated by reference: 

1. U.S. Pat. No. 5,955,992 

2. U.S. Pat. No. 6,008,760 

3. U.S. Pat. No. 6,211,671 

4. U.S. Pat. No. 6,331,837 

5. U.S. Pat. No. 6,348,791 

6. PCT Appl. No. PCT/US99/02838 

7. PCT Appl. No. PCT/US00/18113 

8. U.S. Pat. Appl. No. 09/347,182 

9. U.S. Pat. Appl. No.09/472,300 

10. U.S. Pat. Appl. No.09/433,196 

11. U.S. Pat. Appl. No. 09/393,431 

12. U.S. Pat. Appl. No. 09/718,851 
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13. U.S. Pat. Appl. No. 09/703,202 

14. U.S. Pat. Appl. No. 10/034,386 

15. U.S. Pat. Appl. No. 10/078,774 

16. U.S. Pat. Appl. No. 10/131,163 

17. U.S. Provisional Pat. Appl. No. 60/163,141 

18. U.S. Provisional Pat. Appl. No. 60/219,482 

19. U.S. provisional Pat. Appl. No. 60/259,433 

20. U.S. provisional Pat. Appl. No. 60/286,850 

1. Definitions 

Various terms used in the descriptions of CI methods and systems are generally 

described in this section. The descriptions in this section are provided for illustrative 

purposes only, and are not limiting. The meaning of these terms will be apparent to 

persons skilled in the relevant art(s) based on the entirety of the teachings provided 

herein. These terms may be discussed throughout the specification and the cited 

references with additional detail. 

An address, or network address, as used herein, describes any set of symbols used 

to identify a particular network node or transceiver. An address may include symbols in a 

header or other part of a data transmission. An address may correspond to a code used to 

encode a transmission. In some applications of the invention, an address may specify one 

or more routes through a network. For example, multiple addresses may indicate one or 

more preferred paths through the network. Alternatively, a message address may be 

constructed via some mathematical relationship of node addresses that indicate one or 

more paths to at least one destination node. In some aspects of the invention, the message 

address may be changed as the message propagates through the network. 

The term carrier signal, or carrier, when used herein, refers to at least one 

electromagnetic wave having at least one characteristic that may be varied by 

modulation. Subcarriers may be referred to as carriers. Other wave phenomena, such as 

acoustic waves, may be used as carriers. Carrier signals may include any type of periodic 

signal. Carrier signals may include sinusoids, square waves, triangle waves, wavelets, 

and/or arbitrary waveforms. A carrier signal is capable of carrying information via 
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modulation. A carrier signal may be modulated or unmodulated. Multicarrier signals may 

include multi-frequency signals, multi-spatial signals, multi-directional signals, multi­

polarization signals, multiple coded signals, multiple sub-space signals, multi-phase­

space signals, time-domain (discreet-time) signals, and/or any other set of 

electromagnetic signals having different orthogonal or quasi-orthogonal values of at least 

one diversity parameter. A code sequence can be regarded as a carrier signal. A 

subcarrier may include more than one signal and more than one type of signal. 

Channel compensation describes signal processing performed on at least one 

transmitted and/or received signal according to measured and/or calculated channel 

fluctuations. Channel compensation may include any of various blind adaptive 

techniques. Alternatively, channel compensation may employ at least one pilot or training 

signal to probe the channel. Known signals can be used to compensate for various 

multipath effects (such as fading and/or inter-symbol interference), mitigate multi-user 

interference, and/or remove jamming signals. Channel compensation may employ a 

combination of adaptive and reference-signal processing. Channel compensation may 

include adaptive channel equalization. Channel compensation in a CI and/or antenna­

array system may employ some type of combining. 

Channel estimation describes any combination of blind adaptive techniques and 

reference-signal processing to determine signal distortion resulting from the effects of at 

least one communication channel. In one example, a pilot symbol is transmitted 

periodically from a remote transmitter. A local receiver exploits the known transmission 

time, :frequency, polarization, and/or any other diversity-parameter value of at least one 

pilot symbol to process the transmitted pilot symbol and estimate the distortion caused by 

the channel environment. On the basis of an estimated value, distortion in the received 

data symbols is compensated. In some aspects of the invention, a pilot tone may be 

employed. 

CI codes, as used herein, may include basic CI codes or advanced CI codes. Cl 

codes are based on mathematical relationships between CI carriers and phase spaces. CI 

codes can be used as direct-sequence codes, multicarrier codes ( e.g., MC-CDMA), etc. 

Applications of CI codes can be extended to any application of conventional binary direct 

sequences, including but not limited to, spread spectrum, multiple access, channel coding, 
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encryption, anti-jamming, etc. CI codes may be applied across any set of orthogonal or 

quasi-orthogonal diversity-parameter values or subspaces. Although CI codes can be 

represented with respect to phase relationships generated by vector precession in the 

complex plane, the implementation of CI coding can be extended to circular, elliptical, 

and linear polarizations. 

A coder, as used herein, describes any system, device, or algorithm adapted to 

generate spread-spectrum codes, multiple-access codes, channel codes, encryption codes, 

multi-level codes, compression codes, hybrid codes, and CI codes. A coder may 

interleave coded data symbols in one or more diversity-parameter spaces. The coder may 

provide channel coding to the data symbols. A CI coder, includes any algorithm, device, 

or system adapted to combine, merge, or otherwise impress at least one data symbol onto 

a plurality of CI code chips or carriers. The CI encoder may impress each CI code chip 

onto one or more diversity-parameter values prior to, or after, impressing data symbols 

onto the CI code. A CI code may be impressed onto at least one intermediate-frequency 

(IF) carrier. The CI encoder may perform multiplexing. For example, the CI encoder may 

encode data streams onto different CI codes. The CI encoder may employ other diversity 

parameters on which to multiplex multiple data streams. 

A combiner, as used herein, describes any system, device, and/or algorithm 

adapted to combine a plurality of signals, samples, or symbol values. A combiner may 

combine multiple carriers or signal values to generate a superposition signal. A combiner 

may provide weights to carriers or signal values to generate one or more superposition 

signals having predetermined characteristics, such as time domain, frequency domain, 

spatial domain, sub-space domain, and/or other physical characteristics. A combiner may 

compensate for noise, interference, and/or distortion. 

Combining often involves generating weights based on channel estimates. The 

weights may be adapted relative to some performance measurement, such as probability 

of error, bit-error rate (BER), signal-to-noise ratio (SNR), signal-to-noise-plus­

interference ratio (SNIR), and/or any other signal-quality parameter. Possible combining 

techniques include equal-gain combining (EGC), orthogonal restoring combining (ORC), 

and minimum mean squared error combining (MMSEC). Performance measurements 
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may include any combination of instantaneous and averaged performance measurements. 

Averaging may be performed over one or more diversity parameters. 

A combiner may perform combining in more than one diversity-parameter space. 

For example, MMSE combining may be performed in the :frequency domain to generate a 

plurality of combined signals that may be processed via EGC in the time domain. Other 

types of combining, as well as combining in different dimensions, may be performed. 

Combining may also be performed as a receive-side array-processing technique. Array 

processing ( e.g., spatial combining) may be integrated into other combining operations, 

such as CI subcarrier combining. 

A communication channel, as described herein, typically comprises an RF 

channel. A communication channel may include any propagation medium and/or path 

between at least one transmitter and at least one receiver. A communication channel may 

be natural and/or man-made, including, but not limited to, air, space, wire, cable, 

waveguide, microstrip, strip-line, optical fiber, and liquid. 

A control channel is a communication channel in which control information is 

transmitted. 

Control information, as used herein, includes any information used to set, 

monitor, identify, adapt, or change communications and/or transceiver operations in a 

network. Control information may be provided for power control, synchronization, 

routing, channel assignments, code assignments, addressing, identification, 

acknowledgment, transfer of network control, etc. Control information may include pilot 

signals, training symbols, addresses, tags, codes, parity symbols, reference ( e.g., timing, 

phase, power, frequency) signals, and/or transceiver-control signals. 

A decoder, as used herein, describes any system, device, or algorithm capable of 

decoding an encoded information (e.g., data) signal. A decoder typically decodes an 

encoded signal with respect to one or more reference signals ( e.g., codes, decode 

sequences, code keys, etc.). Decoding may take the form of a correlation process, 

matched filtering, or any kind of processing ( e.g., complementary processing) that 

extracts at least one desired information signal from the coded signal. In a preferred 

embodiment, collected samples are phase shifted with respect to at least one code prior to 
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being summed. In some multicarrier systems, it is impractical to perform matched 

filtering or correlation. Rather, data symbols are obtained from the output bins of a 

Fourier transform process. Similarly, other types of transforms or inverse transforms may 

be performed in a decoder. 

A destination node, as used herein, describes a network transceiver selected to 

receive at least one communication signal. A destination node may describe a local 

destination node within a particular network. Alternatively, a destination node may 

describe the final destination(s) of at least one particular transmission. 

The term diversity-parameter, as used herein, describes at least one signal 

characteristic that enables a signal to be distinguished from another signal. Examples of 

diversity parameters include, but are not limited to, amplitude, spatial gain distribution, 

directionality, energy, power, linear polarization direction, circular/elliptical polarization 

direction, circular/elliptical polarization rotation rate, mode, frequency, time, code, phase, 

coherence length, and phase space. Diversity parameters may include proportions of two 

or more diversity-parameter values. Diversity parameters may include any combination 

of unique signal characteristics. Diversity parameters may include diversity-parameter 

subspaces, such as spatial sub-spaces. A common diversity parameter, as used herein, is a 

range of at least one diversity-parameter value into which electromagnetic signals may be 

mapped. 

Duplexing, as used herein, describes any processing technique adapted to separate 

transmitted and received signals. Various multiple-access techniques may be adapted to 

perform duplexing. Time-division duplexing (TDD) may be provided with respect to 

orthogonal time-domain slots. In CI-based protocols, TDD may be provided with respect 

to time-domain characteristics of multicarrier superposition signals and/or time-offset 

coding applied to CI. Frequency-division duplexing (FDD) provides for separation of 

signals characterized by different frequency bands. The multicarrier structure of CI 

enables FDD. Even spread-spectrum protocols, such as DS-CDMA, may benefit from CI­

enabled FDD without the reduced frequency-diversity benefits inherent in conventional 

FDD. Code division duplexing (CDD) may be provided. 

CI phase-division duplexing (CI-PDD) describes the separation of multicarrier 

signals having different phase spaces. Transmitted and received CI signals may be 
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separated due to the orthogonality (or quasi-orthogonality) of the phase spaces. One 

application of CI-PDD involves applying a matched filter to desired received components 

to remove the effects of transmitted signals (as well as undesired received signals). 

Cancellation may be used to electromagnetically isolate receivers from transmitters that 

use the same time and frequency bands for transmission. Some of these cancellation 

techniques are described in U.S. Pat. No. 6,348,791, which is incorporated by reference. 

Polarization division duplexing includes orthogonal polarization duplexing (OPDD) and 

quasi-orthogonal polarization duplexing (QPDD). OPDD is a well-known method of 

using orthogonal polarizations to double channel capacity. For example, linear polarized 

antennas may be oriented perpendicular to each other to provide isolation. OPDD 

involves using known ratios of co-channel interference to cancel the interfering signals. 

Circular polarization duplexing (CPD) may employ opposite polarization spins. CPD 

may employ orthogonal polarization frequencies. OPDD, QPDD, and CPD may employ 

three-dimensional (i.e., x-y-z axis) polarizations 

Coherence time division duplexing (CTDD) may be used to remove interfering 

signals having different time offsets. In CTDD, an information signal modulated onto a 

wideband signal is transmitted along with a decode signal. A predetermined time offset 

between the modulated and decode signals allows a receiver to extract the information 

signal without any knowledge of the wideband signal. In CI-based signals, a time offset 

corresponds to a vector of phase offsets corresponding to the CI sub-carriers. Wideband 

signals, such as additive white Gaussian noise, chaotic signals, pseudo-random signals, 

etc., may be provided ( or closely approximated) by a predetermined weighted set of CI 

sub-carriers. Orthogonal CTDD pertains to time-offset differences between transmitted 

and received signals that exceed the inverse of the coherence bandwidth of the signals. 

Quasi-orthogonal CTDD occurs when the time-offset differences between desired receive 

signals and interfering transmissions do not exceed the inverse coherence bandwidth of 

the signals. This causes overlap interference in the matched-filter output. The overlap 

interference may be removed via cancellation. 

An information signal, as used herein, describes one or more signals that convey 

some form of useful information via magnitude, phase, frequency, polarization, mode, 

direction, and/or some signal property derived therefrom. CI-based information signals 
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may include any type of communication signal, such as, but not limited to, voice, data, 

and text. Information signals may include any of various types of remote-sensing signals, 

such as radar signals, Lidar signals, spectroscopy signals of various types (e.g., 

absorption, scatter, luminescence, resonant, emission, harmonic, intermodulation, etc.), 

probing signals, and imaging signals ( e.g., X-ray, gamma-ray, ultrasound, seismic survey, 

acoustic, sonar, optical, pulse radio, spread spectrum, etc.). Any information signal may 

be considered to be a CI-based signal if it is processed via CI signal-processing 

techniques. Thus, a received non-CI signal may be converted into a CI signal by 

decomposing the received signal into orthogonal sub-carrier components. 

The term modulation, as used herein, refers to any method of impressing a signal 

(such as an information signal, a code signal, and/or a sub-carrier) onto an 

electromagnetic signal. Modulation describes the adjustment of one or more physical 

signal characteristics with respect to an information signal. Modulation may be combined 

with spreading. Signals, such as analog and/or digital information signals, may be 

impressed onto one or more carrier signals via any combination of modulation 

techniques, including, but not limited to, amplitude modulation, phase modulation, 

frequency modulation, pulse modulation, and/or polarization modulation. Pulse 

modulation (such as CI-pulse modulation) may include Pulse-Amplitude Modulation 

(PAM), pulse-code modulation, pulse-frequency modulation, pulse-position modulation, 

and/or pulse-width modulation. 

CI signal generation sometimes includes modulation, PAM, Frequency Shift 

Keying (FSK), Phase Shift Keying (PSK), and Quadrature Amplitude Modulation 

(QAM). Coded modulation, such as trellis-code modulation, may be performed. Data 

symbols may be modulated onto a code sequence, such as a multiple-access code, a 

spreading code, an encryption code, a channel code, etc. A code sequence may include 

digital and/or analog signals. Examples of code sequences include direct-sequence codes, 

MC-CDMA codes, Cl codes, CI/DS-CDMA codes, frequency-hopping codes, chirp 

codes, coherence-multiplexing codes, sub-channel codes, and code length division 

multiplexing codes. Some types of modulation can include the formation of code-chip 

values, continuous-code values, and/or code-chip sequences based on data-symbol 

values. Data symbols may be input to a code-generation process. 
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A network control station (also referred to as a base station) is any network 

transceiver adapted to perform network control operations, such as communication 

control, power control, synchronization, assignment of operating parameters to other 

network transceivers, spectrum management, load balancing, network configuration, code 

assignment, channel selection, performance monitoring, performance optimization, 

routing, authentication, verification, channel estimation, etc. 

A network transceiver is any transceiver adapted to operate in a network. A 

network transceiver may include a base station, access point, relay, router, and/or 

subscriber unit. 

A receiver, as used herein, includes any system, device, or process that employs 

any combination of detection and estimation. Detection is the task of determining if a 

predetermined signal is present in an observation. Estimation is the task of obtaining or 

determining values of one or more signal parameters. A receiver may perform various 

signal-processing operations, including, but not limited to, filtering, channel selection, 

AID conversion, AGC, timing recovery, carrier acquisition, carrier recovery, bandwidth 

adjustment, sample-rate adjustment, matched filtering, soft-decision quantization, array 

processing, error detection, error correction, amplification, decoding, DC-signal removal, 

equalization, combining, spectral shaping, noise-bandwidth control, spectral translation, 

amplifier linearization, de-interleaving, in-phase/quadrature-phase gain and phase 

balancing, etc. 

An RF front end describes any device or system adapted to convert baseband or 

IF signals to RF for transmission. An RF front end may be adapted to receive and convert 

RF signals to baseband or IF. An RF front end maybe adapted to perform RF, IF, and/or 

baseband signal processing to prepare a received RF signal for IF or baseband processing. 

Similarly, RF, IF, and/or baseband processing maybe provided to prepare a baseband or 

IF signal for coupling into an RF communication channel. An RF front end may perform 

array processing. 

A source node is a transceiver in a network from which a transmission originates. 

A source node may be defined relative to a given network. For example, although a base 

station may receive a transmission and retransmit the information into a given network, 
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the base station may be regarded as the source node relative to the given network. 

Alternatively, the source of the information may be identified as the source node. 

A subscriber, or subscriber unit, as used herein, is a transceiver that is capable of 

acting as an information source and/or an information sink in a network. A subscriber is 

typically provided with communication services from at least one network. A subscriber 

typically communicates communication information with other subscribers. However, 

this communication information may be routed through other subscribers or non­

subscriber devices. Thus, a subscriber is typically provided with at least one 

communication link to at least one other transceiver, such as a base station, access point, 

relay, router, and/or another subscriber. 

A subspace, as used herein, describes a signal space that can include a plurality of 

signals having at least one common diversity parameter value ( or range of values) and, 

preferably, is characterized by some means to separate at least one of the signals from at 

least one other of the signals. For example, each of a plurality of signals sharing the same 

frequency band, but transmitted by a different transmitter element characterized by some 

unique physical property (i.e., diversity-parameter value), may be characterized as a sub­

space signal. Preferably, a plurality of receiving antennas are adapted to produce a 

plurality of algebraically unique combinations of the transmitted signals. Accordingly, 

algorithms and/or processors are provided to separate at least one desired signal from at 

least one interfering signal. 

A transmitter, as used herein, includes any system, device, or process adapted to 

couple one or more signals into at least one communication channel. A transmitter may 

perform one or more signal-processing operations to prepare the signal for propagation in 

a channel. For example, transmitter-side signal processing may include DIA conversion, 

frequency up-conversion, filtering, spreading, predistortion, and/or array processing. 

A CI transmitter may be implemented via any of many different techniques. The 

present invention anticipates design variations of CI-based transmitters. A CI/DS-CDMA 

transmitter, as well as any other CI transmitter, is characterized by the signals generated. 

In particular, a CI/DS-CDMA transmitter is any device, system, or algorithm capable of 

impressing information onto a plurality of carriers and adjusting ( e.g., weighting) the 

carriers to provide a superposition signal having predetermined time-domain 
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characteristics. Such time-domain characteristics may include a signal resembling a 

direct-sequence code. 

An unlicensed frequency band refers to any frequency band that is allocated for 

unlicensed use by the Federal Communications Commission or an equivalent national or 

international regulatory organization. For example, unlicensed frequency bands for 

wireless LAN are specified in the IEEE 802.11 standards. 

2. Introduction to Carrier Interferometry 

Various aspects of the present invention are based on CI. Other aspects of the 

invention are particularly applicable to CI methods and systems. There are too many 

variations, permutations, and specific implementations of CI to describe in this 

introduction. Accordingly, the descriptions and examples of CI described herein are not 

intended to limit the scope of how CI is defined, but rather to illustrate a few of the many 

ways that the present invention may be implemented. Descriptions of CI are also intended 

to clarify some of the aspects and embodiments of the present invention. 

Inter-symbol interference occurs when a reflected signal travels a distance 

sufficiently greater than the distance traversed by a line-of-sight signal so as to cause a 

delay greater than the duration of a data symbol. CI avoids inter-symbol interference by 

transmitting data symbols on narrowband carriers. Multipath fading occurs when a 

narrowband signal traverses two paths having a half-cycle phase difference. CI avoids the 

problem of multipath fading by transmitting each data symbol on multiple carriers that 

are adequately separated with respect to frequency or some other diversity parameter. 

Redundant modulation typically reduces bandwidth efficiency. CI avoids the problem of 

reduced bandwidth efficiency by modulating up to 2N data symbols on each of N carriers. 

Increased interference on one or more carriers typically increases probability of error. CI 

avoids the problem of increased interference and probability of error by exploiting 

interferometry to orthogonalize data symbols modulated on the same carriers. Thus, CI 

achieves higher throughput with better signal quality than any other multiple-access 

protocol. 

FIG. lA illustrates a basic form of CI in which a plurality of CI carrier sets 105A, 

105B, and 105C each have phase fronts aligned at a specific time ti, t2, and t3, 
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respectively. A plurality of superposition signals 11 OA, 11 OB, and 11 OC result from a 

summation of each carrier set 105A, 105B, and 105C, respectively. The superposition 

signal 11 OA illustrates a pulse envelope centered at time t1. All of the carriers 105A are 

in-phase at time t1 and thus, combine constructively. The superposition signal 11 OA has a 

maximum magnitude at time t1. At other times (e.g., times tz and t3), the carriers in carrier 

set 105A combine destructively, resulting in low or undetectable signal levels. 

In CI, the individual signal components 105A, 105B, and 105C contributing to a 

CI pulse 11 OA, 11 OB, and 11 OC, respectively, or information symbol Sn have an extended 

duration Ts relative to the pulse width Tputse• The extended symbol duration Ts (i.e., the 

duration of component waveforms corresponding to a symbol sn) reduces spectral 

sidelobes associated with the transmitted information symbol Sn. The extended waveform 

shape can be overlapped with extended waveforms associated with other symbols Sn• (n' 

-::f:. n). Naturally, interference will occur between the waveforms associated with different 

data symbols. However, CI coding can be employed to provide orthogonality (or quasi­

orthogonality) between the composite waveforms (i.e., the data symbols sn)-

Although multicarrier-based CI signals (such as signals 110A, 110B, and 1 lOC) 

can resemble sine-shaped pulses, which are orthogonalized by time-domain pulse 

positioning, it is important to note that multicarrier-based CI signals are composed of 

multicarrier ( e.g., multi-frequency) components and are typically processed ( e.g., 

generated and/or decomposed) in the frequency domain. 

The signal 11 OA results from an addition of N carriers that have a uniform 

frequency separationfs. FIG. lA illustrates a simple case ofrectangular (i.e., non-tapered) 

windowing of the carrier amplitudes. The CI carriers are uniformly spaced in frequency fn 

=lo+ nfs, wherefo is some zero or non-zero offset frequency,fs is a non-zero shift 

frequency, and n is some integer or set of integers. A superposition CI signal, such as 

signal 11 OA, is expressed by: 

and has a magnitude of: 

N 

e(t) = L e'[(mc+nm,lt+nM]' 
n=l 

ie(t ~ = sin(N(ml + Li¢ )12) . 
sin((m,t +Li¢)! 2) 
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The CI signals are periodic with period 1/fs for an odd number of carriers N and 

with period 2/fs for an even number of carriers N. The main lobe has a duration 2/Nfs and 

each oftheN-2 side lobes has a duration l/Nfs. The amplitude A(/) of the lth side lobe 

with respect to the main lobe amplitude is: 

A(l)= 1 

Nsin(n-(l +1/2)/ N) 

Applying a phase shift of nA¢k to each nth carrier shifts the CI envelope in time by 

At = A¢k/2efs. Therefore, N signals can be positioned orthogonally in time. The phase 

shifts can provide necessary phase relationships to create the desired timing of the 

information signal received by at least one receiver (not shown). 

The cross correlation between users is: 

Rec (r) = I s~ (N 2n-f;r /
2

) COS ((N - 1 )21rfs • /2)' 
2 fs sm( 21rfs r /2) 

where Tis the time shift between envelopes. Zeros occur at: k/Nfs, k = l ,2, ... ,N- l and at 

(2k-l)/2(N-l).fs, k = l ,2, ... ,N-1. CI can support N orthogonal users (or channels). If 

additional users or signals need to be accommodated, CI provides N-1 additional 

positions to place signals. 

A CI signal centered at time ris orthogonal to the CI signal centered at time t1 

whenever the difference between rand t1 is At= k/Nfs, k = 1,2, ... ,N-1. This enables CI 

waveforms to represent information symbols located sequentially in time without creating 

inter-symbol interference. The superposition signal 110D shown in FIG. lB represents a 

sum of the orthogonally positioned superposition signals 11 0A, 11 OB, and 11 0C. 

An offset in the time domain corresponds to linearly increasing phase offsets in 

the frequency domain. A CI signal with a time offset r = k/Nfs is equivalent to a CI 

carrier set with carriers 1 to Nhaving phase offsets: 

{rh, <h, ... ,<ht} = {O, 2nk/N, 2· 2nk/N, ... , (N-1)· 2nk/N}. 

Orthogonality between CI signals can be understood as an appropriate time separation r 

E {k/fs, k = 1, 2, ... ,N-1} between superposition signals, or as carriers of each carrier set 

coded with a different polyphase spreading sequence: 

f(</J)={d01, d02, ... ,d0N} = {do, j2:rkm, ... , J(N-1)·2:rk!N} 

with respect to values of k=O, 1, ... ,N-1. 
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A set of quasi-orthogonal signals can be determined from non-orthogonal time 

offsets that minimize the mean-squared value of the interference between the quasi­

orthogonal signals. This criteria is satisfied by multiples of a time-offset value Lit = 

l/(2Nfs). FIG. lC shows a first set of N orthogonal signals 1 IOD represented in time by: 

{t1, t2, .. ,,tN-1) = {J/fs, 2/fs, ... ,(N-J)/ /fs). 

A second set of N orthogonal signals 11 OD' is represented in time by: 

{t'1, t'2, ... ,t'N-d = 1/(2Nfs) + {1/fs, 2/fs, ... ,(N-1)/ Ifs). 

The first set of signals 110D is quasi-orthogonal to the second set 110D' and results in a 

minimal amount of interference, as shown in FIG. ID. 

This result can also be expressed in terms of carrier phase offsets using the 

equivalence between shifts in the time domain and phase offsets in the frequency domain. 

A first set of N orthogonal signals is represented in phase by N complex spreading codes: 

jj(</J) = {d</Jl, J¢2, ... ,J¢NJ = {do, ;21lk/N, ... , J(N-JJ-21lk!N} 

A second set of N orthogonal signals is represented in phase by N complex spreading 

codes: 

h(</JJ = {d¢'1, ;n, ... ,J¢NJ = rJ<O+/J¢J, ;<211k!N+MJ, ... , J<(N-1J-21lk/N+/J¢J} 

where L1¢= tdN. 

The superposition signal 11 OD in FIG. 1 B can be thought of as a superposition of 

complex-weighted carriers in a carrier set 105D or a sum of the superposition signals 

11 OA, 11 OB, and 11 OC. The carrier set 1 OSD represents a sum of the carrier sets 1 OSA, 

105B, and 105C. The complex amplitudes of carrier set 105D can be characterized by a 

complex-weight vector w = [w1, w2, ... ,wN]. Each value Wn of the weight vector w 

corresponds to a particular carrier frequency fn. The values wn can be derived from a 

complex addition of carriers in the carrier sets 1 OSA, 105B, and 105C. The values Wn can 

be derived from summing complex numbers representing the magnitude and phase of 

each carrier in the carrier sets 1 OSA, 105B, and 105C. 

CI signals demonstrate both excellent frequency resolution and excellent time 

resolution. A CI signal is composed of multiple narrowband carriers that allow it to be 

resolved into its frequency components. When observed in the time domain, a basic CI 

signal is very narrow, enabling it to be easily separated from other CI signals and to 

resolve the channel's multipath profiles. 
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Because the period and width of the pulse envelope depends on the amplitudes, 

relative phases, and frequency separation of the CI carriers, the frequency of each carrier 

may be changed without affecting the pulse envelope as long as the amplitudes, relative 

phases, and frequency separation are preserved. Thus, frequency hopping and frequency 

shifting of the carriers does not affect the temporal characteristics of the superposition 

signal, such as superposition signal 11 OA. Tapering the amplitude distribution of the CI 

carriers broadens the main-lobe width and reduces the amplitude of the side lobes. 

A CI signal has a number of carrier signals that may each have a bandwidth that is 

less than the coherence bandwidth of the communication channel. The coherence 

bandwidth is the bandwidth limit in which correlated fading occurs. The total bandwidth 

of the CI signal preferably exceeds the coherence bandwidth. 

CI carriers corresponding to any particular user, channel, or data symbol may be 

spaced in frequency by large amounts to achieve a large system bandwidth relative to the 

coherence bandwidth. In this case, CI uses frequency to achieve uncorrelated fading. 

However, any diversity parameter or combination of diversity parameters may be used to 

achieve uncorrelated fading over the system bandwidth, or even between individual 

earners. 

The system bandwidth of a group of CI carriers may be selected relative to the 

coherence bandwidth of one or more subchannels, such as spatial sub-channels. Carriers 

that are closely spaced in frequency may have uncorrelated fading if they are transmitted 

from different locations or have different degrees of directivity. CI carriers transmitted 

from different locations may have different fades over each spatial sub-channel and 

therefore, can benefit from diversity combining at a receiver (not shown). 

Phase shifts applied to an nth carrier to separate a kth channel from adjacent 

channels are given by: 

<An= nknfs(!).t) + f kn= nkn/N + f kn 

where </f kn is an initial phase-offset corresponding to the nth carrier and the kth channel. 

The values of !).t depend on whether the channel spacing is orthogonal or quasi­

orthogonal. 

Although FIG. IA and FIG. lB illustrate an in-phase superposition of carrier 

signals, this example can be extended to other superpositions of CI. For example, the 
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time offset L1t (and the corresponding carrier phase shifts rfttm) for adjacent channels may 

be applied to CI implementations that do not have in-phase superpositions. The time 

offsets L1t ( and thus, the phase shifts rfttm) derived in this case are also relevant to CI 

implementations that process the received carriers separately. When each carrier is 

processed separately, phase-offset coding (in addition to the phase offsets r/Jtm used to 

separate channels) may be used to reduce or minimize the peak of the superposition 

signal. 

The carrier sets 105A, 105B, and 105C have phase offsets corresponding to a 

pulse-width duration. However, any type of orthogonal ( e.g., non-overlapping) or quasi­

orthogonal ( e.g., overlapping) spacing may be provided. Carrier sets having quasi­

orthogonal ( or non-orthogonal) spacing may be processed with multi-user ( or multi­

channel) detection techniques or with any other type of interference-suppression 

technique. 

FIG. lA and FIG. lB illustrate several levels of signal decomposition that reduce 

a complex time-domain signal into simple components. The time-domain pulses may be 

scaled and positioned to produce a predetermined time-domain signal indicative of an 

information signal, coding, and at least one transmission protocol. Multiple frequency 

components may be weighted to produce an information signal having predetermined 

time-domain characteristics. Similarly, multiple frequency components that comprise the 

pulses may be selected and weighted to impart predetermined characteristics to the 

pulses. The scale of the components selected for signal processing can be selected to 

provide a desired granularity for the information architecture. 

Modulation of the pulses, the carriers, or both may be performed over the duration 

of the signals shown in FIG. lA and FIG. lB. Carrier modulation may be performed over 

a pulse-repetition period, a pulse duration, or any multiple or fraction of either. In some 

cases, guard intervals, guard bands, and/or cyclic prefixes may be provided to CI signals. 

3. CI Codes 

CI codes, as used herein, may include basic CI codes or advanced CI codes. CI 

codes are based on phase relationships between orthogonal carriers, such as illustrated by 

samples 220 to 225 shown in FIG. 2A. 
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Basic CI codes of the present invention can be derived from phase relationships 

between orthogonal carrier frequencies. FIG. 2A illustrates first and second orthogonal 

sinusoidal waveforms 201 and 202. Each waveform 201 and 202 has an integer number 

of wavelengths over a particular symbol interval Ts. The first waveform 20 I frequency Ji 
is six cycles per symbol interval Ts. The second waveform 102 frequency fz is five cycles 

per symbol interval Ts. 

The samples 220 to 225 of waveform 202 are selected at intervals of M1 

corresponding to periods 210 to 215 of waveform 201 over a symbol interval Ts= 6M1. 

In this case, the waveforms 201 and 202 are aligned in phase at times t = 0 and t =Ts.At t 

= ~t1, sample 221 occurs at 5/6 of waveform 202 period M2. Each sample 220 to 225 can 

be represented by a value on a unit circle in the complex plane. For example, FIG. 3A 

shows a complex-plane representation of samples 220 and 221. 

Since the sampling frequency Ji exceeds the frequency fz of the sampled 

waveform 202, the phase shift of each successive sample 220 to 225 falls short of a full 

cycle of waveform 202. The waveforms 201 and 202 are orthogonal due to selection of 

an appropriate symbol interval Ts that causes the samples 220 to 225 to be distributed 

uniformly across the unit circle in the complex plane, as illustrated by FIG. 4A. The 

sample values 220 to 225 cancel when they are summed. 

FIG. 2B illustrates a first waveform 201 sampled at intervals 230 to 235 relative 

to a sampling frequency fz of a second waveform 202. A symbol interval is expressed by 

Ts = 5~t2. Each sample 240 to 244 corresponds to a phase shift that is greater than a full 

cycle of waveform 201, as illustrated by FIG. 3B. The orthogonality of the waveforms 

201 and 202 ensures that the samples 240 to 244 are distributed uniformly around the unit 

circle in the complex plane, as shown in FIG. 4B. Samples 240 to 244 collected over a 

symbol interval Ts cancel when summed. 

FIG. 4C shows a normalized complex-plane representation of samples ( collected 

at a sampling rate !sample = fn) of a desired waveform having a frequency fn. Since !sample = 

fn, the samples always occur on the same part of the unit circle in the complex plane. 

Thus, the samples sum constructively. In this example, the samples occur at the peaks of 

the desired waveform and thus, occur on the real axis in the complex plane. The number 

of samples Ms per symbol interval Ts is expressed by: 
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The number of samples per waveform period (1,¼) is 1. 

Nearby waveform frequencies.fn.:tn, can be expressed as:.fn.:tn' = fa + (n±n ')fs. The 

number of samples per period of a nearby waveform can be expressed as: 

In the complex plane, the sampled values shift by an amount: 

,,/, n'fs 2 d" 
'f'n±n' = ± ( ) 1[ ra tans 

fo +nfs 

Ns samples collected throughout the symbol interval Ts are distributed uniformly on a unit 

circle in the normalized complex plane unless.fn±n' is an integer multiple of.fn. The case in 

which.fn±n' = mfn (where mis some integer) can be avoided by appropriately frequency 

converting the received signal(s) and/or the sampling rate to ensure that the vector sum of 

the samples is zero. 

CI codes can be used as direct-sequence codes, multicarrier codes ( e.g., MC­

CDMA), etc. Applications of CI codes can be extended to any application of 

conventional binary direct sequence codes, including, but not limited to, spread spectrum, 

multiple access, channel coding, encryption, and interference mitigation. CI codes may 

be applied across any set of orthogonal or quasi-orthogonal diversity-parameter values or 

subspaces. 

Basic CI codes can be generated from phase relationships indicated by vector 

precession in the complex plane, such as shown in FIG. 4A. CI coding can be applied to 

circular, elliptical, and linear polarization. CI polarization codes may be based on vector 

precession in a two- or three-dimensional polarization plane. Advanced CI codes may be 

based on basic CI polarization codes. Similarly, vector rotation in a plane or a higher­

dimension field of orthogonal bases may be used to generate basic and/or advanced CI 

codes. The basic family of CI codes is generated from an MxM matrix of elements having 

phases fPmn described by: 

fPmn = 2mnn/M + 2efom/.fsM, 
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where m and n are row and column indices, respectively. M may have any positive 

integer value. The second term in <Pmn is an optional phase shift applied to all terms in a 

row. The phase-shift <Pmn may correspond to a carrier frequency offset fa and a sub-carrier 

separationfs. A basic CI code Cm oflength N can include a row or column vector 

consisting of terms: 

N-1 

cm = eimr~=eimn¢n 

n=O 

where¢= 2mM and¢'= 2efo/.fsM. 

Some of the CI codes are complex-conjugate pairs. For example, correlations 

between CI codes are expressed by the following relationship: 

corr , = (-I-)ei(m+m')¢' ~1 ein(m+m')¢ 
m,m M L,. 

n=o 

The correlations are non-zero for (m+m ') = M. 

CI codes may have polyphase and/or multi-magnitude values. A CI code set may 

include one or more binary code vectors corresponding to at least one conventional 

binary-phase code. In the case where CI codes include complex-valued chips, the real and 

imaginary parts may be impressed upon different orthogonal parameters. For example, a 

magnitude corresponding to a real value may be modulated on an in-phase carrier 

component, whereas a corresponding imaginary value may be modulated on a 

quadrature-phase carrier component. 

Orthogonal components may include, but are not limited to, perpendicular linear 

polarizations, left-hand and right-hand circular or elliptical polarizations, orthogonal 

polarization-spin frequencies, subspaces ( e.g., spatial, directional, temporal, phase, 

polarization, etc.), orthogonal frequencies, orthogonal time intervals, direct-sequence 

codes, etc. Modulation may include phase modulation, amplitude modulation, frequency 

modulation, polarization modulation, time-offset modulation, or any combination thereof. 

Phase shifts corresponding to CI code chips may be impressed upon a single 

carrier or onto multiple carriers. In one embodiment, phase shifts are impressed relative 

to a transmitted or locally generated reference phase. In another embodiment, differential 

phase modulation (DPM) is employed. In one embodiment, DPM is employed on a single 

carrier. In another embodiment, DPM is applied to a multicarrier transmission protocol. 
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In one embodiment, each phase shift is conveyed as a phase differential between at least 

two carriers. 

CI codes may be applied to ordinary direct-sequence (e.g., DSSS or DS-CDMA), 

MC-CDMA, OFDM, coded OFDM, Discreet Multitone, Wavelength Division 

Multiplexing (WDM), ultra-dense WDM, Multi-tone CDMA, Multi-code spread 

spectrum, or any of the CI protocols. In the case where CI codes are used in a multicarrier 

transmission protocol, phase-shift coding may be accomplished in any of several ways. 

Each carrier may be phase shifted with respect to each chip of a CI code chip sequence. 

Each carrier may be modulated with respect to any single-carrier modulation scheme. 

Each carrier may be modulated with one or more CI code chip encoded subcarriers. Each 

carrier may be provided with at least two diversity parameters that are modulated to 

convey real and imaginary parts of CI codes chips. 

Multicarrier signals may be defined by any set of substantially orthogonal 

diversity-parameter values. These diversity parameters may include, without limitation, 

frequency, phase space, polarization (including linear, circular, elliptical) in two or three 

dimensions, mode, code ( e.g., DS and/or CI), time, any type of subspace, and any 

combination thereof. 

Advanced CI codes can involve one or more types of processing applied to basic 

CI codes. Some examples of advanced CI codes include matrices resulting from 

processing basic CI codes with a Hadamard-Walsh matrix, matrices derived from 

Hadamard-Walsh/CI matrices, and expanded CI matrices based on Hadamard-Walsh 

matrix expansion. 

The basic CI codes can be combined (with each other or with other direct­

sequence codes) to form other families ofpolyphase and/or poly-magnitude CI codes. In 

any set of CI codes, the chip sequences may be truncated, appended, rearranged, 

concatenated, etc., to generate orthogonal or quasi-orthogonal chip sequences. Codes of 

similar or different lengths may be concatenated. Different chip sequences may be 

combined in such a way that at least one chip sequence is interleaved with chips from at 

least one other code. 

CI code vectors may be multiplied by other code vectors including, but not 

limited to, direct-sequence codes, complementary codes, and/or other CI codes. Groups 
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of CI code chips maybe modulated (scaled and/or shifted) with respect to other code 

chips. A CI code may be overlayed with a long code, a Hadamard-Walsh code, a Barker 

code, a Gold code, a Kasami code, a Golay code, a CI code, or some other code. CI 

coding may include multiple levels of coding wherein at least one set of code chips 

modulates at least one other set of code chips. 

Basic CI codes form an orthonormal basis. New orthonormal bases can be 

generated by linearly combining CI codes of a particular length. More advanced 

permutations of CI codes may also be provided to form orthonormal bases. The 

orthonormal bases may be multiplied by code chips of other sequences, such as 

Hadamard-Walsh, Gold, CI, etc. 

Data symbols may be mapped to CI codes to provide channel coding. For the 

purpose of mapping, bi-orthogonal CI codes may be generated by including a code set 

multiplied by the value -1. CI codes may be used to generate trans-orthogonal ( e.g., 

simplex) codes. Quasi-orthogonal mapping may be performed by phase shifting or 

scaling the CI codes. A second set of orthogonal CI codes may be generated by rotating 

the phase of a first code set by Jd2, thus providing in-phase and quadrature CI codes. 

CI-coded symbols may be decoded by correlating a coded signal with a complex­

conjugate code. A received signal may be processed with an FIR filter having coefficients 

set appropriately to decode a desired signal. The received signal may be sampled and 

summed. Optionally, samples of the received signal may be weighted prior to being 

summed to compensate for any of various effects, such as channel distortions, 

transmitter-side encoding ( e.g., to reduce P APR), jamming, etc. Weighting may be 

performed with respect to one or more optimization processes in which weights are 

adjusted with respect to at least one measurement, such as signal to noise, signal to noise 

plus interference, probability of error, BER, received signal power, etc. 

The received signal may be phase shifted with respect to chip phases of a 

decoding signal. If a received signal includes multiple samples per chip interval, the chip 

samples may be time shifted with respect to the chip phases of the decoding signal. The 

samples corresponding to each chip may be cyclically shifted with respect to a decode 

chip sequence. Subsequent processing, such as sampling, adding, comparison, and/or 
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decision making (hard and/or soft) may be performed to evaluate data symbols measured 

after the decoding process. 

FIG. SA shows a set of 16 octonary code vectors C(n) resulting from multiplying 

an 8x8 basic CI code matrix Cisxs by rows of an 8x8 Hadamard-Walsh matrix HW sxs, An 

8x8 matrix resulting from a product of a matrix Cisxs by a row of matrix HW sxs includes 

two binary-phase 8-chip codes (which correspond to rows of matrix HWsxs), two 

quaternary-phase code vectors, and four octonary-phase code vectors including two 

complex-conjugate pairs. The 16 code vectors C(n) are selected from octonary-phase 

vectors in matrices resulting from products of vectors ofHWsxs with CI code matrix 

Cisxs• 

FIG. 5B shows auto correlations and cross correlations of the 16 octonary codes 

C(n) shown in FIG. SA. The correlation relationships may be used to choose orthogonal 

or quasi-orthogonal code sets from the codes C(n). For example, the codes C(l ), C(l )*, 

C(2), C(2)*, C(4), C(4)*, C(7), and C(7)* form an orthogonal eight-code set. The code 

pair {C(l), C(l)*} has zero cross correlation with C(2), C(2)*, C(4), C(4)*, C(7), and 

C(7)* and thus, can be used with these codes to provide orthogonal code sets. Code C(l) 

has a non-zero cross correlation with codes C(l)*, C(S), and C(6)*. Thus, an orthogonal 

set may include codes C(l) and C(S), and exclude codes C(l)* and C(6)*. The codes C(3), 

C(3)*, C(S), C(S)*, C(6), C(6)*, C(7), and C(7)* form another orthogonal eight-code set. 

Codes C(7), C(3), C(S), C(4), C(l), C(S), C(2), and C(6) form yet another orthogonal 

eight-code set. Many other code sets, including quasi-orthogonal codes, are possible. 

Orthogonal and quasi-orthogonal code sets may be implemented separately or 

simultaneously. Code sets may include combinations of different M-ary polyphase codes. 

An M-ary code set may include codes with a code length (i.e., number of code chips) that 

is less than or greater than M. Code sets may include numbers of codes that are less than 

or greater than the code lengths. Code sets may include same-length and/or different­

length codes. 

Although basic CI codes and one family of advanced CI codes are described 

herein, many other implementations of coding based on CI are clearly anticipated. CI 

code sets may be selected or manipulated to provide cross-correlation values that are 

shifted by 1l!2. CI codes may be used to generate bi-orthogonal and/or trans-orthogonal 
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CI code sets. CI codes may include linear combinations of other CI codes. CI codes may 

be derived from Hadamard-Walsh matrix expansion, code concatenation, code 

interleaving, code superposition, and/or weighted code superposition wherein weights are 

applied to one or more code chips. A CI code may include at least one set of CI matrix 

elements, such as a row, a column, a diagonal, and/or matrix elements selected with 

respect to some predetermined pattern. 

CI code chips may be cyclically shifted, swapped, or otherwise re-ordered. CI 

codes may be implemented as multi-level codes with one or more codes that are not 

necessarily CI codes. Multiple codes including at least one CI code may be interleaved. 

CI codes may be interleaved with same length or different length codes. CI codes may be 

implemented in block coding, convolutional coding, turbo coding, any other form of 

channel coding, encryption, multiple-access coding, spread-spectrum coding, peak-power 

mitigation, etc. CI codes may be implemented with orthogonal coding, quasi-orthogonal 

coding, bi-orthogonal coding, trans-orthogonal coding, or any combination thereof. 

CI codes may be generated by convolving at least one set of CI codes with at least 

one other set of codes, including one or more of the following: CI codes, binary direct­

sequence codes, channel codes, spreading codes, multiple-access codes, etc. CI codes 

may be provided with one or more parity-check symbols formed from linear 

combinations of data symbols and/or code chips. 

FIG. 6A illustrates basic components of a CI-code generator 603. A CI-symbol 

generator 609 generates a plurality of CI symbols that are coupled to a symbol combiner 

610. The symbol combiner 610 groups the CI symbols to generate one or more CI codes. 

A CI-symbol generator, such as the CI-symbol generator 609, includes any 

algorithm, system, or device adapted to generate a plurality of CI symbols. CI symbols 

may include basic CI symbols. CI symbols may be discreet-valued or continuous-valued 

numbers or functions. CI symbols may be values derived from at least one invertible 

transform function, such as a Fourier transform, a Laplace transform, a Walsh transform, 

a wavelet transform, etc. CI symbols may include linear combinations of other CI 

symbols, linear combinations of CI symbols with other code symbols, CI symbols 

modulated with code sequences from a predetermined code set including one or more of 

the following: spread-spectrum codes, multiple-access codes, channel codes, encryption 
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codes, multi-level codes, compression codes, hybrid codes, invertible-transform codes, 

and CI codes. 

A CI symbol combiner, such as the symbol combiner 610, includes any algorithm, 

system, or device adapted to group CI symbols to generate at least one CI chip sequence. 

A symbol combiner may append, concatenate, interleave, shift, puncture, or re-order one 

or more symbol sets. A symbol combiner may combine CI symbols with other symbols. 

A symbol combiner may provide a CI chips sequence with at least one parity-check 

symbol. 

FIG. 6B illustrates a CI transmitter adapted to generate at least one CI-coded 

information signal. A CI encoder 600 encodes at least one input information signal 

relative to at least one CI code produced by a CI code generator 603. CI coded 

information signals are optionally coupled to a transmission system 602 that may include 

a pre-transmission processor (not shown). 

FIG. 6C illustrates basic components of a CI decoder that include a CI code 

generator 603 and a coherent combiner 605 adapted to decode at least one CI-encoded 

signal with respect to at least one code generated by the CI code generator 603. 

Optionally, the decoder may be coupled to a front-end receiver processor 604 that 

provides the at least one CI-encoded signal to the decoder. 

Channel coding provides signal transformations that are designed to improve 

communication performance by enabling transmitted signals to better withstand the 

effects of various channel impairments ( e.g., noise, fading, interference). CI channel 

coding may include waveform coding and/or structured sequences. CI waveform coding 

(such as M-ary signaling, orthogonal coding, bi-orthogonal coding, trans-orthogonal 

coding, etc.) transforms waveforms to make them less subject to error. CI-structured 

sequences transform a data sequence into one or more sequences having structured 

redundancy. Redundant bits are used for detecting and/or correcting errors. 

CI coding may include replacing a data set with an orthogonal codeword set. In 

one embodiment, a CI coder may multiplex multiple coded data symbols together by 

providing an orthogonal codeword set. A CI codeword set may be selected in which each 

codeword vector has zero projection onto all other CI codeword vectors except for its 

complex conjugate. A decoder may include multiple matched filters ( or equivalent 
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systems or algorithms) that output zero unless a corresponding encoded data symbol is 

received. 

FIG. 7 illustrates a relationship between CI symbol values Wn and data symbols Sn. 

Cl code chip values are arranged in columns with respect to phase spaces, such as phase 

space ( column) 701. A phase space may be analogous to a pulse position. The phase 

spaces (e.g., pulse positions) may be orthogonal or quasi-orthogonal. Thus, the number of 

Cl symbols Wn may differ from the maximum number of data symbols Sn. Each data 

symbol value Sn is impressed upon a phase space such that each set of CI code chip 

values in that phase space expresses the value of the corresponding data symbol sn. Each 

code chip value is analogous to a complex weight applied to a particular CI carrier. A 

superposition of these carriers produces a CI waveform (e.g., pulse) bearing the data 

symbol value Sn. 

A CI superposition waveform bearing multiple data-symbol/pulse-position 

characteristics can be created by applying weights to CI carriers that correspond to sums 

of carrier weights for each data-symbol/pulse-position. Similarly, each CI symbol, such 

as symbol w2, corresponds to a summed row of data-bearing CI code chips, such as row 

703. The code chips may be transmitted over multiple time intervals, carrier frequencies, 

polarizations, and/or other orthogonal diversity parameter values. 

Decoding may include any appropriate inverse of the coding operation 

represented by FIG. 7. For example, to extract an nth data-symbol value Sn from a vector 

of received CI symbol values w, the complex conjugate of a vector of the nth phase space 

(or CI code) values~ maybe correlated with the received CI symbol vector w. 

Equivalent decoding processes may be performed. The decoding process may be 

performed with respect to one or more combining techniques, such as, but not limited to, 

MMSE, EGC, maximum likelihood combining, or any combination thereof. Decoding 

may include turbo decoding. 

FIG. SA illustrates basic components of a CI coding system and a CI decoding 

system. A data symbol stream 801 is processed by a CI symbol generator 820 that outputs 

a plurality of CI symbol values Wn representing a coded version of the data symbols sn. 

The symbols Wn may be interleaved by an optional interleaver 804 prior to being prepared 

for transmission into a communication channel 899 by a pre-transmission processor (not 

Samsung Exhibit 1023, Page 259 of 312 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 



34 

shown) in a transmission system 805. The symbols Wn are typically multiplexed onto one 

or more diversity-parameter spaces prior to transmission. 

A receiver system 806 couples transmitted signals from the channel 899, and a 

front-end receiver processor (not shown) performs any necessary processing, such as 

filtering, amplification, demultiplexing, de-spreading, decoding, and/or beam forming, 

prior to outputting an IF or baseband digital signal. Optionally, channel compensation 

807 may be performed to mitigate effects of channel distortion and/or interference. Any 

necessary de-interleaving processes 808 may be performed prior to processing by a CI 

symbol decoder 830. The decoder 830 processes received CI symbols w'n to produce 

data-symbol estimates 801 '. The data-symbol estimates 801' may be output to additional 

signal-processing systems (not shown). 

The CI Symbol Generator 820 converts a predetermined number of input data 

symbols Sn to a plurality of CI code symbols Wn. This conversion may involve summing 

information-modulated CI code chips. A first step in a CI symbol generation process may 

include generating code chips and/or acquiring code chips stored in memory or received 

from an input data stream. Code chips may be generated from a reduced set ( e.g., an 

orthonormal basis) of code chips or code vectors. 

A second step in a CI symbol generation process involves impressing at least one 

data symbol Sn onto at least one set of code chips. The code chips may be multiplied, 

phase shifted, modulated, or otherwise impressed with data symbol values sn. The code 

chips may represent a phase space, such as a pulse position. Optionally, the code chips 

may be provided with phase offsets, such as for crest-factor reduction or encryption. 

A third step in a CI symbol generation process involves combining the code chips 

to produce one or more CI code symbols Wn. FIG. 7 illustrates how rows of information­

modulated CI code chips are summed to produce CI code symbols Wn. Predistortion may 

be provided applying channel-compensation weights to the CI code symbols Wn. 

The decoder 830 processes received CI symbols w 'n to produce data-symbol 

estimates 801 '. A first step in a CI decoding method includes generating code chips 

and/or acquiring code chips stored in memory or received from an input data stream. 

Code chips may be generated from a set of orthonormal codes or a subset of chips 

comprising one or more orthonormal codes. 
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A second step in a CI signal processing method includes combining or correlating 

at least one vector of the code chips with a vector of the received data symbols w'n· A 

correlation process may include a scalar multiplication between the code chip vector and 

the received data symbol vector followed by combining ( e.g., integrating) the products. 

Another embodiment of correlation includes adding together selected samples over a 

predetermined symbol interval Ts. Additional processing may be performed to produce 

estimates of the transmitted data symbols. 

The decoder 830 may perform various types of combining, such as weighted 

combining as part of an MMSE, EGC, maximal likelihood, or any other performance­

based optimization process. The decoder 830 may perform channel compensation. The 

decoder 830 may include a front-end receiver processor (not shown). 

The bandwidth requirements for bi-orthogonal CI codes are half of the 

requirements for comparable orthogonal codes. Bi-orthogonal codes have slightly better 

performance over orthogonal codes because antipodal signal vectors have better distance 

properties than orthogonal signals. Trans-orthogonal (e.g., simplex) codes, when 

compared to orthogonal and bi-orthogonal codes, require the minimum SNR for a 

particular symbol error rate. Channel codes may be overlaid onto multiple-access codes. 

Depending on the processing gain of the multiple-access codes, channel coding may not 

require additional bandwidth. 

FIG. 8B shows a system diagram of a CI transceiver. An information source 851 

provides data symbols to a CI coder/interleaver 852. A modulator 853 modulates the 

coded symbols onto one or more carriers that are transmitted by a transmitter 805 into a 

communication channel 899. The channel 899 may be characterized by A WGN and/or 

multipath. Other channel distortions may be considered. A receiver 806 couples the 

transmitted signals out of the channel 899. A demodulator 863 retrieves symbols from the 

received signal. A CI decoder/de-interleaver 862 decodes (and de-interleaves, if 

necessary) the received symbols into information symbols that are optionally processed 

in an information processor or sink 861. 

In one embodiment, the coder 852 maps data symbols to CI code words using a 

look-up table. In another embodiment, the CI code words are generated with respect to 

each data symbol. Codeword generation may be performed with a CI code generation 
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matrix G. CI codes of a given set of CI code words may be constructed from a 

combination oflinearly independent code vectors that form the CI code generation matrix 

G. 

Although code generation is described with respect to basic CI codes, 

orthonormal basis vectors and a corresponding CI code generation matrix may be 

constructed for advanced CI codes. Each code in a basic CI code set can be defined by a 

different number of full rotations in the complex plain. For example, an orthonormal 

basis for a set of N = 64 basic CI codes can be defined by the CI code generation matrix: 

G= 

c(rotations = 1) 

C(rotations = 2) 

C(rotations = 4) 

C(rotations = 8) 

C(rotations 16) 

C(rotations = 32) 

where C(rotations =m), m 0,1, ... ,N-1, is a code vector corresponding to: 

C(m) = eimtp' ~' eim¢' ei2m¢ , ... , ei(N-l)m¢) 

Since this basic CI code set is totally defined by G, the coder 852 needs to store 

only k rows of G instead of zk vectors of the CI code matrix. Furthermore, since the first 

half of each row vector C( m) of G is the same as the second half ( except C( 1)' s first and 

second halves differ by a factor of -1 ), the coder 852 and decoder 862 need only store 

one half of each row vector C(m ). 

A CI receiver may perform error detection using any of several techniques. 

Symmetry relationships between the first and second halves of a received code can be 

exploited to determine whether an error occurred. Other relationships between code 

symbols may be used to provide error detection and/or correction. For example, adjacent 

CI code symbols (except for the all-ones code) are typically not identical. Depending on 

the code, the values of adjacent code symbols change in a predetermined way. For 

example, adjacent code chips of an mth basic code C(m) differ by eim¢_ 

A parity-check matrix H ( defined by the equation, GH T = 0) can be used to test 

whether a received vector is a member of a codeword set. The decoder 862, upon 

detecting an error, may perform forward error correction and/or request a retransmission. 
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Preferably, the decoder 862 estimates the transmitted code vector using some optimizing 

strategy, such as the maximum-likelihood algorithm. The receiver may erase ambiguous 

signals. The decoder 862 may implement error correction to correct erasures and/or 

errors. 

It is preferable that the coder 852 select codes that maximize the Hamming 

distance between codes. An advantage of using polyphase codes is that they provide a 

superior Hamming distance compared to binary codes. For example, (n,k) = (8,3) binary 

code has an n-tuple space of zn = z8 = 256 binary words, of which zk = z3 = 8 are code 

words. An octonary-phase (m = 8) (8,3) code has an n-tuple space ofzmn = 264 octonary 

words. The fraction of words that are code words decreases dramatically with increasing 

values of m. When a small fraction of the n-tuple space is used for code words, a large 

Hamming distance can be created. 

CI codes may be processed as cyclic codes, which are described in many prior-art 

references, such as B. Sklar, Digital Communications, Fundamentals and Applications, 

Prentice-Hall, Inc., New Jersey, 1988. For example, components of a CI code vector C = 

( C0, C1, .. . , CN-J) can be treated as coefficients of a polynomial U(X), as follows: 

u(x)=uo +u1X +u2X2 + ... +uN_lxN-l 

whereX= eilmzklN, where kis the order of the code: k= 0,1, ... ,N-1. Well-known cyclic 

code processing may then be performed. 

4. CI Networks 

FIG. 9A illustrates a tree network that may be implemented in aspects of the 

present invention. Transmissions passed to one or more nodes in the network may be 

branched off, or routed, to a plurality of nodes. Routing may include processing any 

combination of network addresses conveyed in headers and network addresses conveyed 

by codes ( e.g., spreading codes, multiple-access codes, channel codes, etc.). 

Network addresses may provide routing information and/or directions. For 

example, multiple addresses may convey one or more paths between a source node and a 

destination node. Various types of control information may be included in a code. For 

example, certain codes may convey priority information, identify the type of data 

payload, and/or otherwise tag the transmission. 
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FIG. 9B illustrates a network design that permits a plurality of communication 

paths to each node. Multiple network connections between a source node and a 

destination node may be provided for redundancy. Alternatively, each path may be 

selected based on one or more criteria, such as channel conditions and load balancing. 

FIG. 9C illustrates a network design adapted to provide array processing 

performance advantages. A plurality of nodes 926,927,902, 920, 921, and 922 are 

adapted to provide complex-weighted transmissions to at least one destination node, such 

as nodes 931 and 932. For example, a data sequence addressed to node 931 is routed to 

nodes 926,927,902,920,921, and 922, which provide appropriate weights to the data 

transmission to generate a phase front 941 that converges at the destination node 931. 

Similarly, appropriate delays or complex weights may be provided to transmissions to 

produce a coherent phase front 942 that converges at destination node 932. Signals 

received by the nodes 926, 927, 902, 920, 921, and 922 may be combined with respect to 

any combining technique, including optimal combining. 

Nodes in a wireless network may generate weighted transmissions ( or process 

received signals) to perform various types of array processing. Individual nodes may 

include one or more transceiver ( e.g., antenna) elements. Array-processing operations 

may include combinations oflocal and global processing. For example, diversity 

combining may be performed at each multi-element node and signals from each node 

may be combined in a central processor to perform sub-space (i.e., directional) 

processing. Other combinations oflocal and global processing may be employed. 

Array processing may include space-time processing, space-frequency processing, 

beam forming, null steering, blind-adaptive processing, long baseline interferometry, 

frequency-diversity interferometry, etc. Array processing may be performed to achieve 

any combination of sub-space processing (i.e., increased capacity) and diversity benefits 

(i.e., improved performance). Selection of transmitting and receiving nodes in an array­

processing network can be adapted to changing node positions, network loads, 

throughput requirements, user services, bandwidth availability, frequency-reuse 

requirements, channel conditions, etc. 

FIG. 9D illustrates a concentric ring network configuration in which a base station 

900 or access point provides direct or indirect communication links to a plurality of 
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subscriber units 901 to 935 arranged in a plurality of concentric-ring regions 951 to 953. 

Subscriber units 901 to 906 in region 951 are adapted to route signals to one or more 

subscriber units 921 to 935 in one or more regions, such as region 953. Similarly, 

subscriber units 911 to 918 in region 952 may be adapted to route signals to subscribers 

in other regions. In some applications, one or more subscribers may be adapted to route 

signals to at least one other subscriber in the same region. 

Region shapes and sizes may be adapted to numbers of users and/or the 

geographical distributions of the users. Similarly, regions may be adapted to balance 

network loads. For example, subscriber power consumption and processing requirements 

associated with routing signals through subscribers near the base 900 can be mitigated by 

distributing routing operations over a larger number of subscribers. Thus, subscribers in 

regions 951 and 952 perform routing associated with a direct transmission from and/or to 

the base 900. Similarly, the number of subscribers in primary arteries of tree networks ( or 

other networks) can be increased. Routing functions can be assigned to subscribers based 

on subscriber location, subscriber load, channel conditions, and network load. The 

network configuration illustrated in FIG. 9D may be integrated with other network 

architectures, such as tree configurations, or otherwise adapted to geographical 

distributions of subscribers and other network transceivers. 

FIG. 9E illustrates a network configuration adapted to the geographic distribution 

of a plurality of subscribers 921 to 926 and 931 to 936 located along a roadway. In this 

case, there are two routing paths 961 and 962 provided by subscriber routing. Network 

configurations, including transmission paths, may be adapted to subscriber distributions 

and channel conditions. For example, urban channel environments are typically 

characterized by a waveguide grid. Thus, routing paths may be provided with a grid 

architecture in urban areas. 

A transmission may include multiple levels of coding intended to be stripped off 

at each node along a predetermined path to a particular address. FIG. 9F illustrates three 

nodes 901, 902, and 904. The first node is adapted to decode a one-rotation basic CI code 

by applying complex-conjugate decoding of the one-rotation code. A basic CI code Cm 

characterized by m rotations (m < N) is expressed by the following equation: 
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N-1 
cm = eiml/J'"L eimn2tr! N n, 

n=O 

The complex-conjugate decoding essentially unwinds the code. Similarly, nodes 902 and 

904 are adapted to decode two-rotation and four-rotation codes, respectively. For 

simplicity, the rotations are provided in a common predetermined direction. 

In one aspect of the invention, each node splits a received signal into at least two 

signals. At least one of the split signals is decoded at the node to extract any information 

intended for that node. A node may be associated with one or more addresses, or codes. 

At least one split signal is passed through the node without any decoding. Thus, node 901 

receives signals coded ( or addressed) with one code rotation, node 902 receives signals 

coded ( or addressed) with two code rotations, etc. 

In another aspect of the invention, a signal input to a node is not split prior to 

being decoded to extract any signals intended for that node. The decoded signal is then 

re-encoded with respect to the complex conjugate of the decoding operation. Thus, any 

unwinding associated with decoding is reversed prior to re-transmission of the coded 

information signal. Optionally, a node transceiver may cancel or otherwise remove 

signals addressed to itself prior to re-encoding. 

In yet another aspect of the invention, coded transmissions are coded with respect 

to the intended path(s) to a predetermined address, thus obviating the need for splitting or 

re-encoding. For example, an information signal addressed to nodes 902 and 904 input to 

the first node 901 is encoded with a pair of basic CI codes having three rotations and 

seven rotations, respectively: 

Decoding at the first node 901 unwinds the coded signals by one rotation. The decode 

signal is characterized by C*(l ), which is the complex conjugate of code C(l ). Thus, 

node 901 passes a coded information signal to node 902 expressed by two-rotation and 

six-rotation codes: 
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A sum of the decoded chips yields zero because there are no input signals coded with a 

single-rotation code. A sum of the chips generated at node 901 is zero because the non­

zero rotations cause the chip values to cancel. 

Decoding with decode signal C*(2) at node 902 unwinds the coded signals by two 

rotations. Thus, a sum of the decoded signal at node 902 coherently combines chip values 

associated with signal s2(t) and cancels chip values associated with signal s4(t). Node 902 

produces a coded information signal expressed by: 

N-1 
" ( ( ) (t)ei4n21r IN\_~ 

rnode904 = LJ S2 t + S 4 fl 
n=O 

The values si(t) may optionally be removed (such as by cancellation, de-offset removal, 

etc.) prior to transmission to node 904. A node transceiver at node 902 may ensure non­

zero chip values prior to transmission. 

Coded signals received by node 904 are processed with a complex-conjugate code 

C*( 4) that unwinds the coded signal by four rotations. The resulting decoded signal is 

expressed by: 

N-1 

rnode904' = LS 4 (t )n 
n=O 

Decoding and summing the code chips at node 904 coherently combines signal values 

s4(t) associated with a four-rotation code C(4). 

FIG. 9G illustrates a simple tree-style CI-based network. Nodes 901,902, and 904 

are provided with decode signals corresponding to C*(l), C*(2), and C*(4), respectively. 

A branch node 903 employs a decode signal C*(3) adapted to decode signals 

characterized by three rotations in a predetermined direction. A signal addressed with 

basic CI codes corresponding to rotations of seven, three, and six are input to node 901. 

Signals output by node 901 to node 902 correspond to rotations of six, two, and five. 

Node 902 provides a decode signal of C*(2) to its input signal. Thus, the input 

corresponding to two rotations is decoded and the resulting value is processed at the node 

902. The resulting output signal(s) from node 902 is expressed by rotations as four, zero, 

three. The zero value may characterize a substantially null signal resulting from 

cancellation of the decoded signal at node 902. 
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Node 902 may provide a broadcast signal to nodes 903 and 904. Alternatively, 

node 902 may duplicate the signal four, zero, three and provide a signal to each of the 

nodes 903 and 904. In some cases, node 902 maybe adapted to separate its input signal 

into a plurality of components relative to addresses. Each component may be forwarded 

directly to its intended node. In some cases, separate signals may be provided via beam 

forming. In other cases, some form of multiple access, including header addresses, may 

be employed. 

FIG. 9H illustrates a simple multipath CI-based network. Node 902 is provided 

with coded signals ( expressed in rotations as 2,5,6,3,4). The value two is addressed to 

node 902. The values five and six are addressed to nodes 903 and 904. A fourth node 906 

receives transmissions from nodes 903 and 904. Thus, values three and four characterize 

paths through nodes 903 and 904, respectively, that are addressed to node 906. Signals 

received and decoded at node 906 may be combined coherently. Such combining may 

include optimal combining. 

In some aspects of the invention, node 906 may be provided with additional 

decode values (e.g., C*(5)) to enhance reception. Furthermore, two or more decode 

values (e.g., C*(6) and C*(5)) maybe exploited in appropriate combinations to provide 

beam forming ( or equivalent array processing) operations. Various combining operations 

may be performed to provide any combination of interference rejection, diversity 

enhancement, and sub-space processing (i.e., capacity enhancement). 

FIG. 91 illustrates a plurality of nodes 901 to 905 and at least two communication 

paths. A first communication path includes nodes 902, 904 and 905. A second 

communication path includes nodes 901, 903, and 905. In this case, the two paths 

illustrate communication to node 5. Alternatively communication paths may be provided 

indicating communications from node 905. 

Signals arriving from the first communication path are encoded with at least one 

code c1(n). Similarly, the signals arriving from the second communication path are 

encoded with at least one code c2(n ). In various applications of the invention, additional 

communication paths (not shown) may be provided. 

The codes c1 ( n) and c2( n) may be address codes or they may include address 

codes. The codes c1(n) and c2(n) may be similar or different. Alternatively, the codes 
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c1(n) and c2(n) maybe separate (or different) from address codes. In some cases, address 

codes may be adapted to provide additional coding or achieve other objectives, such as, 

but not limited to, encryption, verification, authentication, identification, anti-jamming, 

and/or diversity benefits. 

In one set of embodiments of the invention, redundant information signals or 

signals providing redundant information are routed along the multiple paths to the 

destination node 905. This can provide diversity benefits. The codes c1(n) and c2(n) may 

include similar or different channel codes. Signals provided along the multiple paths may 

be decoded (if necessary) and coherently combined in a receiver at the node 905. 

Combining may include one or more optimal-combining techniques. The number of 

transmission paths that are coherently combined is proportional to an effective processing 

gain of the combining process. Consequently, low-power information-bearing 

transmissions may be employed over the multiple transmission paths. Signals received 

from different paths may be processed via soft-decision processing to provide confidence 

measurements for symbol estimates and/or enhance channel compensation and/or 

iterative decoding. 

In another set of embodiments, each of a plurality of signals routed along different 

paths to a given node may provide necessary keys ( or equivalent information) necessary 

for decoding. For example, signals routed along a first path may provide a coded 

information signal to a predetermined destination. Signals routed along a second path to 

the same destination may provide a decode sequence to decode the coded information 

signal. The codes c1(n) and c2(n) may include codes that are complex conjugates of each 

other. The first code c1(n) may include a public key and the second code c2(n) may 

include a private key wherein the two codes c1(n) and c2(n) contribute the necessary code 

keys for decoding a coded information signal transmitted along the first and/or second 

paths, or along a third path. Various pluralities of codes, paths, and/or coded information 

signals may be employed. 

The process of providing multiple decoder keys across multiple transmission 

paths may be part of an authentication and/or verification process. The codes c1 (n) and 

c2(n) may include channel-specific codes that characterize the channel between at least 

one transceiver and the destination node 905. The codes c1(n) and ci(n) may include 
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channel compensation. Consequently, a channel analysis of received signals at the 

destination node 905 will indicate the likelihood that the signals were transmitted from 

known nodes, such as nodes 903 and 904. Similarly, channel analysis may be employed 

to determine the local source node of a given transmission. The codes c1(n) and c2(n) may 

include beam-forming weights. 

In some aspects of the invention, channel estimation may be performed on a 

signal received from a transceiver attempting to access the network. Various location­

finding processes ( e.g., direction-of-arrival determination, geo-location tracking, 

triangulation, etc.) may be implemented to determine the transceiver's location relative to 

a set or range of allowed locations. In some applications, identification of unauthorized 

users may be combined with location finding. 

FIG. 9J illustrates a node 902 used in a plurality of crossing communication paths. 

Nodes 901, 902, and 904 are part of a first communication path. Nodes 911, 902, and 913 

are part of a second communication path characterized by at least one unique diversity 

parameter value. In this case, the communication paths are distinguished by different 

carrier frequencies. Alternatively, communication paths may be differentiated by code, 

polarization, subspace, time, phase, subspace, or any combination thereof. 

Although basic CI codes are illustrated in the exemplary network architectures, 

other types of codes (including, but not limited to, complex CI codes, Walsh codes, 

multi-code sets, multi-level ( or stacked) codes, and/or codes derived from invertible 

transforms) may be implemented in the examples shown, as well as in variations, 

adaptations, permutations, and combinations of the exemplary network architectures. 

Network address codes may be employed for one or more additional functions, including, 

but not limited to, spread spectrum, multiple access, channel coding, and encryption. 

Network designs shown in the figures and described in the specification are intended to 

convey basic principles and various aspects of the invention. These network designs do 

not limit the scope of the invention. Consequently, various network designs may be 

considered as building blocks for complex network architectures. 

Network designs and other aspects of the invention may be combined with prior­

art network designs, systems, devices, protocols, formats, and/or methods. Such 

combinations are clearly anticipated and suggested. Aspects and embodiments of the 
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invention may serve as portions of networks. Network designs, systems, and/ or methods 

of the invention may be adapted to various types of networks, such as long-haul, short­

haul, last-mile, local-area, metropolitan-area, sensor, RF-identification, tracking, ad-hoc, 

mobile radio, personal communication, cellular, airborne, air-ground, and/or satellite 

networks. Network architectures of the invention may include one or more types of 

multiple access. Network architectures of the invention may include any combination of 

addressing, including address codes and packet headers containing addresses. 

FIG. 1 0A illustrates a multi-level cellular architecture that may be employed by 

systems and methods of the present invention. At least one macro-cell 1021 is subdivided 

into one or more micro-cells 1031. Various multiple-access techniques may be used to 

separate communications in different cells. For example, a predetermined code may be 

provided to transmissions within the macro-cell 1021. Macro-cell codes may be provided 

for inter-cell multiple access or radio isolation. Micro-cell codes may be provided for 

intra-cell multiple access. Codes applied to transmissions may implement additional 

network functions, such as spread spectrum, encryption, authentication, channel coding, 

addressing, and/or interference mitigation. 

In some applications, multi-level codes may be implemented. In some cases, 

macro-cell codes may provide greater processing gain than the micro-cell codes. For 

example, macro-cell codes may consist oflong codes and micro-cell codes may consist of 

shorter channel codes and/or multiple-access codes. Either or both micro-cell codes and 

macro-cell codes may implement CI and/or CI-based coding. Coding may be 

implemented with, or as part of, array processing. 

FIG. lOB illustrates three cells 1021 to 1023 in a cellular network of the present 

invention. Each cell 1021 to 1023 employs a different long code Cu to CL3, respectively, 

to differentiate between communications in adjacent cells. Each cell 1021 to 1023 

provides intra-cell communications with codes Csi-N to differentiate between subscriber 

units in each cell. Coding may include CI and/or CI-based codes. Additional multiple­

access techniques may be employed to provide for inter-cell and intra-cell multiple 

access. 

FIG. l0C shows a cellular architecture of the present invention that includes a 

plurality of cells 1021 to 1025 and a plurality of base stations 1001 to 1005 located on 
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cell boundaries. The base stations 1001 to 1005 may include spatially sectorized antennas 

to provide communication to a plurality of cells. For example, base 1002 may be adapted 

to service users in cells 1021, 1022, and 1023. 

The base stations 1001 to 1005 may be adapted to route coded information across 

multiple cells. For example, coded data and/or control information is routed from base 

1002 to base 1003. A coded signal may be duplicated or decomposed for routing to 

multiple bases or subscriber units. For example, base 1003 transmits coded information to 

bases 1004 and 1005. In some applications, subscriber units, such as subscriber units 

1011 and 1012 may be employed to route information between two or more base stations. 

In any of the implementations of the invention, transmission paths through a network 

may be selected based on one or more criteria, including transceiver availability, 

transceiver locations, network loads, channel conditions, transmission-power 

requirements, etc. 

FIG. 1 OD illustrates a cellular network of the invention including a plurality of 

cells 1021 to 1030, a plurality of base stations 1000 to 1009, and a plurality of subscriber 

units, such as subscriber units 1061 to 1063 and 1071 to 1073. In this case, the bases 

1000 to 1009 are located inside each cell 1021 to 1030. Other cellular architectures may 

be employed. 

A base station ( e.g., base 1000) may route information directly to other bases 

(e.g., bases 1001, 1002, 1004, 1005, and 1006). Such direct transmissions paths are 

indicated by transmission paths 1041 to 1045. A direct transmission path 1046 may be 

provided to a base (such as base 1009) that is not adjacent to the originating base 1000. A 

transmission between bases may be routed through intermediate bases. For example, base 

1005 acts as a router for transmissions between base 1000 and bases 1007 and 1008. 

Similarly, subscriber units (such as subscriber units 1071 and 1072 may be employed as 

routers for communications between bases (e.g., bases 1000 and 1003), between 

subscribers, and/or between bases and subscribers. 

5. CI Routing Systems 

FIG. 1 lA illustrates a CI transceiver adapted to perform routing. Transmitted 

signals are received by a receiver system 1101 that outputs a baseband or IF signal. The 

receiver system 1101 performs RF and (optionally) baseband processes typically 
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performed to convert an RF signal to a baseband or intermediate frequency signal. For 

example, the receiver system 1101 may perform channel selection, filtering, 

amplification, frequency conversion, and AID conversion. 

A CI decoder 1102 is adapted to decode the baseband signal relative to one or 

more address codes intended for the transceiver. The decoder 1102 may select a signal 

relative to an address in a header prior to decoding. A signal processor 1103 may process 

the decoded signals prior to producing an output data stream. Signal processing may 

include one or more signal-processing operations, including, but not limited to, 

quantization, channel decoding, multiple access decoding, demultiplexing, formatting, 

demodulation, channel estimation, channel compensation, synchronization, filtering, error 

detection, error correction, signal-quality analysis, multi-user detection, phase-jitter 

compensation, frequency-offset correction, time-offset correction, etc. 

A control system 1104 is adapted to select, adapt, or otherwise control the 

operation of one or more transceiver components. For example, channel estimates and/or 

signal-quality analysis performed by the signal processor 1103 may be processed in the 

control system 1104 to adapt decoding performed by the decoder 1102. The control 

system 1104 may provide power-control information to the transmission system 1106. 

For example, power control may include mitigating the effects of near-far interference. 

Channel selection may also be performed to mitigate near-far interference. The control 

system 1104 may provide other types of network control. For example, CI coding may be 

adapted by the control system 1104. 

A CI coder 1105 is adapted to process input data bits to produce a coded signal 

that is coupled to a transmission system 1106. The transmission system 1106 performs 

signal-processing operations typically performed to prepare a baseband signal for 

transmission into a communication channel. The transmission system 1106 may perform 

one or more processes, including, but not limited to, D/ A conversion, modulation, 

filtering, amplification, frequency conversion, beam forming, etc. 

Signals from the receiver system 1101 are coupled to a CI decoder 1112, which 

may include a bank of CI decoders. The decoder 1112 decodes received signals that are 

to be retransmitted. The decoded signals are processed in a signal processor 1113. The 

signal processor 1113 may perform similar signal-processing operations as signal 
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processor 1103. Additionally, the signal processor 1113 may perform duplication, 

addressing, signal removal, information insertion, re-routing functions, and/or transmitter 

1106 control. Furthermore, the signal processor 1113 may perform pre-processing 

operations prior to coding in a CI coder 1115. The coder 1115 may include a CI coder 

bank. A control system 1114 is adapted to select, adapt, or otherwise control the 

operation of one or more of the transceiver components 1112, 1113, and 1115. 

The control system 1114 and the coder 1115 may provide channel-compensation 

and/or beam-forming weights to the coded symbols. Such weights may be regarded as 

part of the routing process. Since routing decodes some signals that are not intended for 

the transceiver, the router components 1112, 1113, 1114, and 1115 are isolated from the 

rest of the transceiver by a fire wall 1110. 

Code division duplexing or cancellation division duplexing may be employed to 

permit reliable reception while concurrently transmitting. Alternatively, other types of 

duplexing may be employed. Pseudo-random time, frequency, and/or phase codes are 

typically used to avoid self-jamming. However, CI codes and CI-based waveforms enable 

the frequency-domain processing required for optimal performance in a multipath 

environment while providing data redundancy (i.e., channel coding) needed to mitigate 

errors. Optionally, additional channel coding (e.g., block, convolutional, TCM, turbo, 

etc.) may be provided to CI waveforms and/or CI coding. 

FIG. l lB illustrates an alternative embodiment of a CI receiver adapted to 

perform routing. Many of the system components shown in FIG. 1 IB are similar to 

components shown in FIG. I IA and thus, are identified by corresponding reference 

numbers. A portion of the baseband ( or IF) signal(s) produced by the receiver system 

1 1 01 is optionally processed in a processor 1119 prior to being coupled into the 

transmission system 1106. 

The processor 1119 may perform one or more baseband or IF processes, 

including, but not limited to, signal shaping, filtering, re-quantization, error detection, 

error correction, interference mitigation, multi-user detection, amplification, up sampling, 

down sampling, frequency conversion, DI A conversion, AOC, symbol remapping, etc. 

The processor 1119 may be adapted to perform routing functions. In some applications, 

the processor 1119 may perform signal duplication, addressing, signal deletion, signal 

Samsung Exhibit 1023, Page 274 of 312 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 



49 

insertion, signal monitoring, address adjustment, re-routing, request retransmission, 

update header information, and/or insert or adjust control information. 

FIG. 11 C illustrates a CI transceiver adapted to decode received signals intended 

for the transceiver and partially decode and route signals intended for one or more other 

transceivers. System components shown in FIG. 11 C are similar to components shown in 

FIG. 1 lB, as indicated by similar reference numbers. 

The CI decoder 1103 applies one or more decode signals to the received baseband 

signal. If the received baseband signal is coded with one or more codes including 

complex conjugates of the one or more decode signals, a sum of decoded baseband 

symbols over a code period combines coherently. The combined symbols have a value 

associated with one or more information signals. The combined symbols may be 

provided as a data output after one or more optional signal-processing operations. 

Symbols generated by the CI decoder 1103 are optionally processed in processor 

1119 prior to being coupled to a transmission system 1106 for re-transmission. CI­

encoded signals not corresponding to complex conjugates of at least one of the decode 

signals (i.e., not intended for the transceiver) contribute a substantially zero value to the 

combined symbols. The processor 1119 may be adapted to remove one or more signal 

components intended for the transceiver. Since the signals intended for the transceiver 

provide a de offset to the individual symbols generated by the CI decoder 1106, these 

signals may be removed by filtering, cancellation, or some other de-removal process. 

6. CI Routing and Control Methods 

FIG. 1 lD illustrates a method whereby a transceiver in a network is provided with 

control information 1151 that includes information used to generate one or more array­

processing weights 1153. Array processing 1153 may be integrated into one or more 

transceiving functions 1153, such as transmitting, receiving, routing, and/or relay 

operations. 

A subscriber unit ( or any other network transceiver) may be adapted to provide a 

directional or otherwise adaptable beam pattern. A beam pattern may be considered to 

include any type of array processing, including, but not limited to, space-frequency 

processing, space-time processing, spatial interferometry, null steering, diversity 
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combining, spatial sweeping, and/or direction-of-arrival processing. A network 

transceiver, such as a subscriber unit, may act as an antenna element in an array including 

other network transceivers. Thus, a network transceiver may provide one or more weights 

to its transmitted and/or received signals as part of a larger array-processing scheme. 

Similarly, each antenna element of a multi-element network transceiver may be regarded 

as a transceiver element in a larger array. Each transceiver element may be provided with 

weights as part of a larger array-processing scheme. Array processing may be performed 

relative to one or more operational characteristics and/or objectives. 

Array processing may depend on one or more network parameters, such as 

relative location of each destination address, relative location of each transmission 

source, interference characteristics ( e.g., origin of interference, time-domain 

characteristics, frequency-domain characteristics, polarization, power, etc.), channel 

characteristics (e.g., multipath, Doppler, etc.), link priority, link security, spectrum 

management, power control, and network loads. Array processing may depend on the 

locations of one or more network transceivers, such as relays, routers, access points, base 

stations, and other subscriber units. Array processing may be adapted relative to changing 

locations of other network transceivers, changing operational configurations, 

interference, frequency-reuse plans, channel conditions, power-control specifications, 

performance measurements (e.g., BER, probability of error, SNR, SNIR, etc.), subscriber 

services, information type, modulation, formatting, channel selection, multiple-access 

protocol, frequency band, channel bandwidth, as well as any other Physical Layer and/or 

MAC Layer configurations. 

FIG. I IE illustrates a method in which individual network transceivers are 

adapted to perform array processing relative to local conditions. A channel-estimation 

step 1150 provides a characterization of the propagation environment to better optimize 

array processing 1152 and/or CI processing. Any combination of sub-space processing 

(i.e., capacity enhancement) and diversity combining (i.e., signal-quality enhancement) 

may be performed. Array processing 1152 may be integrated into a transceiver-operations 

step 1153. 

FIG. 1 lF illustrates an array-processing method that employs at least one central 

processor to provide beam-forming operations across a plurality of spatially distributed 
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network transceivers. Signals received by the distributed network transceivers are 

coupled to the central processor, which performs channel estimation 1160 to characterize 

one or more communication channels. Various operational characteristics and/or 

objectives (e.g., network parameters) are evaluated 1161. The evaluation 1161 can affect 

calculations of array-processing weights in a step 1162 that provides control information 

to a plurality of network transceivers. Alternatively, the step of providing control 

information 1162 may include applications of array-processing weights to signals 

received from and/or transmitted to the network transceivers by the central processor. 

FIG. 12A illustrates a method for providing CI-coded transmissions of 

information and control signals. The method described in FIG. 12A may be performed by 

a subscriber unit acting as a base station in a CI network. A CI code generation process 

1201 provides CI codes and/or Cl-based codes for at least one information signal and at 

least one control signal. A control signal may provide for one or more control functions, 

such as, but not limited to, power control, synchronization, code assignments, priority 

assignments, link assignments, channel assignments, duplexing control, training-signal 

generation, notice of transfer of control responsibilities, and request acknowledgement. 

Coding processes 1202 and 1203 encode the information signal(s) and control signal(s), 

respectively. A transmission process 1204 provides for transmission of the coded signals. 

FIG. 12B illustrates a method for managing network control in a CI network by 

one or more subscriber units adapted to function as base stations. A CI transceiver acting 

as a base station transmits CI-coded information and control signals in a transmission 

step 1210. In a network identification and communication restriction step 1211, CI codes 

can be used, at least in part, to address the communication and control channels. CI codes 

can be allocated to restrict communications between transceivers permitted to operate in 

the network. CI codes can also be used to identify a radio network and each of the radio 

devices, as well as the type of communications being transmitted. 

A duplexing step 1212 provides for management of transmission and reception. 

Various types of duplexing may be employed, such as time-division duplexing, 

frequency-division duplexing, code-division duplexing, polarization-division duplexing, 

etc. A CI transceiver may include a plurality of CI decoders in parallel to allow reception 

of more than one signal simultaneously. Similarly, transmission of coded signals may be 
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performed simultaneously with reception when the transmitted CI codes differ from the 

code of the received signal. Furthermore, different CI codes may be used to encode 

transmissions to differentiate types of transmitted signals. 

A network-control step 1213 indicates that at least one of the subscriber units 

becomes a network control station. A network control station initiates communications 

and maintains power control and time synchronization of the network in the same manner 

that a base station would normally function. A transfer step provides for transfer of 

network control from at least one subscriber to at least one other subscriber. The network 

control station can voluntarily transfer, or be commanded to transfer, power control and 

time synchronization of the network to any other radio in the network. 

FIG. 12C illustrates a network-control method of the present invention. A CI 

coding step 1221 provides different CI codes (such as may be used to spread a signal) to 

information and control signals. A network control station may provide time-division 

duplexing 1222 to regulate transmission and reception. A network-control step 1223 

provides for network control by the network control station. Network control 1223 can 

include various operations, including, but not limited to, synchronization, power control, 

code assignment, channel assignments, channel coding, transmission-path selection, load 

balancing, and spectrum management. 

FIG. 12D shows a routing method of the present invention. A coding step 1231 

provides a multi-address, CI-coded signal for transmission in a transmission step 1232. 

The addresses may be provided by any combination of CI coding and header addressing. 

Transmitted signals may be routed via one or more paths through a network. A 

duplication step 1233 is provided when transmission paths through a node diverge. 

Duplicated signals are transmitted along their respective paths. 

In the methods and systems of the present invention, an address may include any 

combination of coding and header information. A header typically includes fields that 

provide control information, information-processing directives, waveform identification, 

network identification, and/or other information for enabling and facilitating network 

control and information processing. Tags are typically included in a header of a 

transmission. An information signal may be provided with one or more tags identifying 
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the type of transmitted information, the amount of information, coding, number of 

addresses, routing information, and/or any other processing or payload information. 

Header fields may include frame-sequence numbers, precedence, security, and 

end-of-message fields. A header may include a field indicating whether an 

acknowledgment is required from the destination node. Acknowledgments may be 

requested upon receipt, reading, and/or printing of received information. An extend field 

may identify whether an address is an extended network address usable when the 

destination node corresponding to the network address has moved from one network to 

another network. Information may be included in the header for forwarding a message to 

the other network. Information may be provided for updating routing tables maintained at 

a node. An end-of-routing field may be provided for indicating whether a network 

address is the last address in a multi-address network header. Tags and/or address 

information may be included in a preamble of a transmission. 

FIG. 13A shows a relay method of the present invention. Received signals are 

decoded in a decoding step 1301 at each node. The decoding step 1301 may involve 

applying a code to a received signal corresponding to the complex conjugate of the 

node's address code. A processing step 1302 processes information signals coded with 

the node's address code. Processing 1302 may include summing the decoded symbols 

and performing hard and/or soft decisions. Information signals addressed to the node 

provide a de offset to the symbols of the decoded signal. This offset may optionally be 

removed 1303 prior to transmitting 1305 the resulting decoded signals. 

FIG. 13B illustrates an alternative embodiment of a relay method of the invention. 

Some of the steps in the relay method shown in FIG. 13 B are similar to the steps shown 

in FIG. 13A, as indicated by similar reference numbers. A reverse-decoding step 1304 

provided between steps 1303 and 1305 applies the complex conjugate of any codes 

applied to the received signals in the decoding step 1302. 

FIG. 13C illustrates a transceiver processing and routing method of the invention. 

A decoding step 1301 processes received signals with at least one complex-conjugate 

code corresponding to at least one address code associated with the transceiver address 

and/or one or more predetermined addresses. Decoding 1301 may include one or more 

decoding processes, such as channel decoding, multiple-access decoding, spread-
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spectrum decoding, and decryption. The decoding step 1301 may optionally include a 

level-detect function (not shown) to verify that a received signal is present prior to 

decoding. 

A processing step 1302 is adapted to provide one or more signal-processing steps 

to the decoded signals. The processing step 1302 may estimate the values of information 

or control signals impressed onto address codes corresponding to one or more complex­

conjugate codes provided in the decoding step 1301. For example, an adding step (not 

shown) may provide for coherent combining of addressed information symbols. A 

decision step (not shown) may follow the adding step (not shown). If any signal values 

are present, they may be passed to an optional error detection/ correction step 1311. 

Error detection/correction 1311 may employ parity checks, trellis demodulation, 

convolutional decoding, block decoding, and/or any other channel decoding or error­

checking technique. Errors may be corrected via receiver-side processing. Alternatively, 

error detection may initiate a request for re-transmission. Error detection/correction 1311 

may include re-quantization, channel estimation, channel compensation, predistortion of 

transmissions, multi-user detection, and/or optimal combining. Error detection/correction 

1311 may include decision processing, including hard decisions and/or soft decisions. 

Decision processing may include iterative feedback processing, such as turbo decoding. 

The signal values may be provided to an optional system-function step 1312. 

Confidence measures from soft-decision processes may be used to adapt receiver 

parameters ( e.g., the processing step 1302), such as to optimize reception. Similarly, 

received control information maybe used to adjust receiver parameters. System functions 

1312 may include AGC, adapting filter parameters, adjusting quantization constellations, 

and/or changing sampling parameters. System functions may also include removing 

symbols or values associated with one or more predetermined addresses from the input 

signal values. 

The signal values may be provided to an optional network-function step 1313. 

Network functions 1313 may be selected or adapted relative to received control 

information. Network functions 1313 may include routing, addressing, power control, 

synchronization, request re-transmission, multiple-access control, channel selection, 

authentication, verification, identification, link-priority assignments, load balancing, 
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spectrum management, and/or error processing. Network functions 1313 may include 

adding, removing, and/or changing system control information. 

Data and control information are re-encoded in a coding step 1304. Re-encoding 

1304 may include the application of one or more codes, including address codes, 

multiple-access codes, spreading codes, channel codes, and encryption. Coded signals are 

processed for transmission into a communication channel in a transmission step 1305. 

FIG. 13D illustrates a transceiver processing and routing method of the invention. 

A received signal is duplicated in a duplication step 1300. At least one duplicated signal 

is coupled into a decoding step 1321 that applies a complex-conjugate code to the 

received signal. The complex-conjugate code is related to the address code of the 

transceiver. The decoded signal is processed in a processing step 1322 to extract or 

otherwise estimate information values addressed to the transceiver. 

At least one of the duplicated signals is input to a secure procedure 1310. For 

example, the at least one duplicated signal is passed through a fire wall (not shown). A 

decoding step 1316 provides for decoding signals addressed to one or more destinations 

other than the current transceiver. A processing step 1318 is adapted to provide one or 

more signal-processing steps to the decoded signals. The processing step 1318 may 

estimate the values of information or control signals impressed onto address codes 

corresponding to the complex-conjugate code(s) provided in the decoding step 1310. 

Processed signals may be coupled to one or more optional processing steps, 

including error detection/correction 1311, system function 1312, and network function 

1313 steps. The processed signals are encoded 1314 prior to being transmitted 1305. 

Similarly, data input to the transceiver is encoded 1324 prior to being transmitted 1305. 

7. Scope of the Invention 

In the preferred embodiments, several kinds of addressing, coding, and routing are 

demonstrated to provide a basic understanding of applications of CI processing in ad-hoc 

and peer-to-peer networks. With respect to this understanding, many aspects of this 

invention may vary. 

For illustrative purposes, flowcharts and signal diagrams represent the operation 

of the invention. It should be understood, however, that the use of flowcharts and 

diagrams is for illustrative purposes only, and is not limiting. For example, the invention 
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is not limited to the operational embodiments represented by the flowcharts. The 

invention is not limited to specific network architectures shown in the drawings. Instead, 

alternative operational embodiments and network architectures will be apparent to 

persons skilled in the relevant art(s) based on the discussion contained herein. Also, the 

use of flowcharts and diagrams should not be interpreted as limiting the invention to 

discrete or digital operation. 

In practice, as will be appreciated by persons skilled in the relevant art(s) based 

on the discussion herein, the invention can be achieved via discrete or continuous 

operation, or a combination thereof Furthermore, the flow of control represented by the 

flowcharts is provided for illustrative purposes only. As will be appreciated by persons 

skilled in the relevant art(s), other operational control flows are within the scope and 

spirit of the present invention. 

Exemplary structural embodiments for implementing the methods of the invention 

are also described. It should be understood that the invention is not limited to the 

particular embodiments described herein. Alternate embodiments ( equivalents, 

extensions, variations, deviations, combinations, etc.) of the methods and structural 

embodiments of the invention and the related art will be apparent to persons skilled in the 

relevant arts based on the teachings contained herein. The invention is intended and 

adapted to include such alternate embodiments. Such equivalents, extensions, variations, 

deviations, combinations, etc., are within the scope and spirit of the present invention. 

Signal processing with respect to sinusoidal oscillating signals are described 

herein. Those skilled in the art will recognize that other types of periodic oscillating 

signals that can be used, including, but not limited to, sinusoids, square waves, triangle 

waves, wavelets, repetitive noise waveforms, pseudo-noise signals, and arbitrary 

waveforms. 

The foregoing discussion and the claims that follow describe the preferred 

embodiments of the present invention. With respect to the claims, it should be understood 

that changes can be made without departing from the essence of the invention. To the 

extent such changes embody the essence of the present invention, each naturally falls 

within the breadth of protection encompassed by this patent. This is particularly true for 
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the present invention because its basic concepts and understandings are fundamental in 

nature and can be broadly applied. 
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Claims 

1. In a method for communicating by multiple subscribers without a base station, each 

of the multiple subscribers adapted to transmit CI-coded communication information 

in at least one unlicensed frequency band, the improvement comprising the additional 

steps of: 

providing for simultaneously transmitting control information with the 

communication information in at least one unlicensed frequency band from an 

initiating subscriber for selectively controlling communications between the 

multiple subscribers; and, 

providing for modulating the control information by at least one other CI 

code. 

2. The method of claim 1 wherein the control information is adapted to permit 

controlling the multiple-access system by initiating one or more of the subscribers as 

a network control station. 

3. The method of claim 2 wherein the control information is adapted to permit 

transferring the power control and the time synchronization of the multiple-access 

system from any one of the subscribers acting as the network control station to any 

other of the subscribers becoming the network control station. 

4. The method of claim 2 wherein communication by multiple subscribers includes one 

or more protocols requiring one of the multiple subscribers to initiate 

communications and become the network control station in a transmit mode for 

transmitting the communication information and the control information to all other 

the multiple subscribers being in a receive mode for simultaneously receiving the 

communication information through an information channel and the control 

information through a control channel. 

5. The method of claim 4 further including the step of providing for the network control 

station to command another of the multiple subscribers to change at least one CI code 

for the control information. 
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6. The method of claim 3 wherein the control information is adapted to include power­

control information for providing a predetermined power setting for each of the 

multiple subscribers. 

7. The method of claim 5 wherein the network control station is adapted to poll each of 

the other multiple subscribers, receive an acknowledgement back to measure the 

power received from each of the multiple subscribers, and adjust the power levels for 

transmission in predetermined increments. 

8. A method for providing communications for a network of transceivers in a CI-based 

multiple-access system operating without a base station, comprising: 

providing for transmitting control information coded by at least a first CI code 

through a control channel simultaneously with communications information 

coded by at least a second CI code through a communications channel in at least 

one unlicensed frequency band; 

providing for identifying the network and at least one of the transceivers using 

the control information coded with the at least one CI code and restricting 

communications between the transceivers of the network using the second CI 

code; 

providing for performing transmit/receive operations of the communications 

information and the control information by each of the transceivers in a 

predetermined duplexing operation; 

providing for controlling the network initially by one of the transceivers, 

acting as a network control station; and, 

providing for transferring control by one of the transceivers as the network 

control station to another of the transceivers to become the network control station 

for continuing the power control and the time synchronization over the network. 

9. The method of claim 8 wherein the step of providing for performing transmit/receive 

operations of the communications information through the communications channel 

and the control information through the control channel is performed relative to a 

duplexing operation of a set of duplexing operations including TDD, FDD, CDD, 

PDD, CI-PDD, CPD, OPDD, QPDD, and CTDD. 

Samsung Exhibit 1023, Page 285 of 312 
Samsung Electronics Co., Ltd. et al. v. Genghiscomm Holdings LLC 



60 

10. The method of claim 8 wherein the step of initiating control over the network further 

includes the step of providing for the network control station to command another of 

the transceivers to change the CI code for the control information. 

11. The method of claim 8 wherein the control information includes power control 

information for allowing the network control station to set a predetermined power 

setting for each of the transceivers to assure that those of the transceivers transmitting 

close to the network control station do not overwhelm any other of the transceivers 

transmitting far away from the network control station. 

12. The method of claim 8 wherein the network control station is adapted to poll each of 

the other the transceivers and receive an acknowledgement back to measure the 

power received from each of the transceivers and adjust the power levels for 

transmission in predetermined increments. 

13. The method of claim 8 further comprising a step of providing for conversational­

mode communications with the transceivers having receivers with CI decoders in 

parallel for permitting the network control station to simultaneously receive 

transmissions from more than one of the transceivers and respond to each of the more 

than one of the transceivers with individual transmissions. 

14. The method of claim 8 further comprising a step of providing for simultaneous 

transmission of voice and data by assigning different CI codes for voice and data on 

the communications channel and providing the transceivers with receivers having at 

least three decoders for discriminating voice communications, data communications, 

and control channel communications. 

15. A method for providing personal communications for a network of transceivers in a 

multiple-access system operating without a base station by means of simultaneously 

transmitting communications information through a communications channel with 

control information through a control channel between at least two transceivers, the 

method comprising the steps of: 

providing for coding the transmission of each of the communication 

information through the communications channel and control information through 

the control channel with different CI codes to enable restricting communications 
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between at least two of the transceivers, each of the different CI codes being 

capable of identifying the network and at least one of the transceivers; 

providing for performing transmit and receive operations by each of the 

transceivers in a time division duplex manner with discrete time slots within at 

least one unlicensed frequency band; 

providing for controlling the network by one of the transceivers, acting as a 

network control station for setting the network control station in a transmit mode 

and all other of the transceivers in a receive mode in at least a first of the discrete 

time slots; 

providing for operating in a transmit mode by the network control station and 

operating in a receive mode by all other of the transceivers in at least a second of 

the discrete time slots for transmitting the communications information through 

the communications channel and control channel; 

providing for responding by at least one of the transceivers to the 

communications information and control information transmitted by the network 

control station; and, 

providing for responding by the network control station with the control 

channel for indicating the type of communication mode for further 

communications between the network control station and the at least one of the 

transceivers. 

16. The method of claim 15 wherein the step of providing for responding by the network 

control station includes informing the at least one of the transceivers to transmit and 

all other of the transceivers to receive. 

17. The method of claim 15 wherein the step of providing for responding to the at least 

one of the transceivers by the network control station includes informing the one of 

the transceivers to transmit so as to restrict communications between the network 

control station and the one of the transceivers. 

18. The method of claim 15 wherein a collision of transmissions caused by a plurality of 

transceivers attempting to transmit in the same time slot is resolved by the plurality of 

transceivers retrying transmissions and one of the plurality of transceivers 

transmitting in an earlier time slot than the other of the plurality of transceivers. 
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19. The method of claim 15 wherein the step of providing for responding by the network 

control station includes all other the transceivers acknowledging the control channel. 

20. A communications system including a plurality of transceivers, each of the 

transceivers including: 

at least one CI coder coupled to each transceiver, the at least one CI coder 

adapted to provide at least one CI-coded information signal for transmission in at 

least one unlicensed frequency band; 

at least one CI decoder coupled to each transceiver, the at least one CI decoder 

adapted to decode at least one received transmitted waveform. 

21. The communication system recited in claim 20 wherein the at least one coder and the 

at least one decoder corresponding to at least one of the transceivers are adapted to 

operate simultaneously for allowing the at least one transceiver to receive any 

transmitted waveform while simultaneously transmitting another waveform. 

22. The system recited in claim 20 wherein at least one of the at least one transmitted CI­

coded information signal and the at least one received transmitted waveform is 

adapted to include at least one address and the decoder is adapted to route the signal 

with respect to the at least one address. 

23. The system recited in claim 20 wherein at least one of the at least one transmitted CI­

coded information signal and the at least one received transmitted waveform is 

adapted to include at least one tag waveform indicative of the coding provided to the 

at least one transmitted waveform. 

24. The system recited in claim 20 wherein at least one of the at least one transmitted CI­

coded information signal and the at least one received transmitted waveform is 

adapted to include at least one tag waveform for identifying the type of data contained 

in the transmitted waveform and further includes decoding information necessary to 

decode information in the transmitted waveform. 

25. The communication system recited in claim 20 wherein each transceiver further 

comprises at least one antenna including an RF front end adapted to receive and 

transmit signals. 

26. A transceiver adapted to receive a first CI-coded transmitted signal and transmit 

simultaneously another CI-coded signal, the transceiver including: 
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an RF front end adapted to perform at least one transceiving function in at 

least one unlicensed frequency band, the at least one transceiving function 

including receiving at least one transmitted signal and transmitting at least one 

signal, 

a CI decoder coupled to the RF front end, the CI decoder adapted to decode at 

least one received transmitted signal, 

a CI coder coupled to the RF front end, the CI coder adapted to provide CI 

coding to at least one information signal for transmission, the CI coder providing 

unique CI coding with respect to CI codes of the at least one received signal to 

enable simultaneous transmission and reception of CI coded information. 

27. The transceiver recited in claim 26 wherein the RF front end includes at least one 

antenna for receiving and transmitting signals. 

28. The transceiver recited in claim 26 wherein the CI decoder includes a preamble 

detector adapted to detect a preamble. 

29. The transceiver recited in claim 26 wherein the CI coder includes a preamble 

generator adapted to generate at least one preamble. 

30. In a communication network including a plurality of communication nodes, wherein 

messages transmitted between certain nodes are routed through other nodes in the 

network, an improved method of communicating in the network using multi-address 

messaging including: 

providing for constructing at a source node a multi-address message 

containing coded information whereby the codes identify network addresses of a 

plurality of destination nodes, wherein communication paths between the source 

node and the destination nodes traverse a common path routed through at least 

one common intervening node; and 

providing for transmitting the multi-address message in at least one unlicensed 

frequency band from the source node to the destination nodes in accordance with 

the network addresses by transmitting a single copy of the multi-address message 

along the common path from each common intervening node to a next common 

intervening node. 

31. The method of claim 30, wherein providing for constructing further includes: 
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for at least one network address, providing for insertion in a network header 

an extend field indicating whether the network address is a basic network address 

or an extended network address usable when the destination node corresponding 

to the network address has moved from a first network to another network; and 

for each extended address in the network header, providing for inclusion in 

the extended address the basic network address of the destination node 

corresponding to the network address and information for forwarding the multi­

address message to the another network. 

32. The method of claim 30, further comprising: 

providing for receiving the multi-address message at a node and, for each 

network address, determining whether the network address is a basic network 

address or an extended network address; and 

providing for routing the multi-address message to a next node in accordance 

with the network address and routing tables maintained by the node. 

33. The method of claim 30, wherein providing for constructing further includes: 

for each network address in the network header, providing for insertion in a 

network header an end-of-routing field indicating whether the network address is 

the last address in the network header such that the number of destination network 

addresses in the network header is variable. 

34. The method of claim 30, wherein providing for constructing further includes, for each 

network address in the network header: 

providing for insertion in a network header, on a per-destination basis, a field 

indicating whether an acknowledgment is required from the destination node 

corresponding to the network address when the multi-address message is received 

by the destination node; 

providing for insertion in the network header, on a per-destination basis, a 

field indicating whether an acknowledgment is required from the destination node 

corresponding to the network address when the multi-address message is read at 

the destination node corresponding to the network address; and 

providing for insertion in the network header, on a per-destination basis, a 

field indicating whether an acknowledgment is required from the destination node 
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corresponding to the network address when the multi-address message is printed 

at the destination node corresponding to the network address. 

35. The method of claim 30, wherein the multi-address message comprises a sequence of 

message frames each containing a network header, wherein the constructing step 

further includes: 

providing for insertion of a frame sequence number in the network header of 

each message frame indicating a position of the message frame in the sequence; 

and 

providing for insertion of an end of message field in the network header of 

each message frame indicating whether the message frame is the last in the multi­

address message. 

36. The method of claim 30, wherein the constructing step includes providing for 

insertion of the network address of the source node in a network header. 

37. The method of claim 30, wherein constructing step further includes: 

providing for insertion in the network header a precedence field indicating a 

relative precedence of the multi-address message, and 

providing for restricting message traffic at a node when message traffic 

congestion occurs at the node, wherein message traffic restriction is performed 

with respect to the relative precedence identified in the network header of each 

message such that higher precedence messages are delivered to the node and 

lower precedence messages are not delivered to the node. 

38. The method of claim 30, wherein the constructing step further includes: 

providing for inserting in a network header a security field indicating a 

relative security level of the multi-address message, and 

providing for restricting message traffic at a node as a function of the security 

level identified in the network header of each message. 

39. The method of claim 30, further comprising: 

providing for acknowledging receipt of a multi-address message at a 

destination node by sending an acknowledgement message from the destination 

node to the source node, 
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providing for retransmitting the multi-address message to a destination node 

when the source node does not receive an acknowledgement message from the 

destination node after a predetermined period of time after transmission of the 

multi-address message; 

providing for repeating the retransmitting step until either an 

acknowledgement message is received from the destination node or a 

predetermined maximum number of retransmissions have been attempted. 

40. The method of claim 30, wherein the multi-address message includes an encapsulated 

message having a protocol different from a protocol of the multi-address message. 

41. The method of claim 30, initiates a re-routing process responsive to failure of the 

multi-address message to reach one or more destination nodes. 

42. The method of claim 30, wherein the transmitting step includes providing for 

transmitting the multi-address message in a point-to-point mode. 

43. The method of claim 30, wherein the transmitting step includes providing for 

transmitting the multi-address message in a broadcast mode. 

44. The method of claim 30, wherein the transmitting step includes providing for 

transmitting the multi-address message over a waveguide. 

45. The method of claim 30, wherein the transmitting step includes providing for 

transmitting the multi-address message in at least one transmission mode including a 

full-duplex communication mode and a half-duplex communication mode. 

46. In a communication network including a plurality of communication nodes, wherein 

messages transmitted between certain nodes are routed through other nodes in the 

network, an improved method of communicating in the network including: 

providing for constructing at a source node at least one multi-address message 

containing coded information whereby the codes identify at least one 

communication path between the source node and at least one destination node, 

and 

providing for transmission of the at least one multi-address message in at least 

one unlicensed frequency band. 

47. A transceiver adapted to route communication signals in a network, the transceiver 

including: 
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a first decoder system adapted to decode at least one received signal addressed 

to the transceiver, 

a second decoder system adapted to decode at least one received signal 

addressed to at least one other transceiver, 

a coding system adapted to encode the at least one received signal addressed 

to the at least one other transceiver to generate at least one coded signal, and 

a transmission system coupled to the coding system, the transmission system 

adapted to transmit the at least one coded signal in at least one unlicensed 

:frequency band. 

48. The transceiver recited in claim 47 further including a signal processor coupled 

between the coding system and the transmission system, the signal processor adapted 

to perform at least one signal-processing operation to the at least one coded signal. 

49. In a communication network, a transceiver adapted to route communication signals in 

the network, the transceiver including: 

a receiver adapted to receive at least one transmitted signal in at least one 

unlicensed :frequency band and duplicate at least one received signal to generate a 

first received signal and a second received signal, 

a decoder system coupled to the receiver, the decoder system adapted to 

receive the first received signal and provide decoding of at least one signal 

addressed to the transceiver, and 

a transmitter coupled to the receiver, the transmitter adapted to process the 

second received signal for transmission in at least one unlicensed :frequency band. 

50. The transceiver recited in claim 49 further including a signal processor coupled 

between the receiver and the transmitter, the signal processor adapted to process the 

second received signal. 

51. In a communication network, a transceiver adapted to route communication signals in 

the network, the transceiver including: 

a decoder system adapted to provide decoding to at least one received signal 

to produce at least one decoded signal, 

a signal processor coupled to the decoder, the signal processor adapted to 

extract and process information addressed to the transceiver, and 
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a transmitter coupled to the decoder system, the transmitter adapted to process 

the at least one decoded signal for transmission in at least one unlicensed 

frequency band. 

52. The transceiver recited in claim 51 further including a second signal processor 

coupled between the decoder system and the transmitter, the second signal processor 

adapted to process the at least one decoded signal prior to transmission. 

53. In a communication network, a plurality of network transceivers adapted to route 

communication signals in the network, the network including: 

at least one central processing unit coupled to the transceivers and adapted to 

perform channel estimation from signals received by the transceivers and generate 

array-processing weights for transmission and reception of signals by the 

transceivers. 

54. The communication network recited in claim 53 wherein the at least one central 

processing unit is adapted to weight and combine signals received from the 

transceivers. 

55. The communication network recited in claim 53 wherein the at least one central 

processing unit is adapted to weight signals conveyed to the transceivers for 

transmission. 

56. The communication network recited in claim 53 wherein the at least one central 

processing unit is adapted to convey one or more array-processing weights to each of 

the transceivers. 

57. In a communication network of a plurality of network transceivers adapted to route 

communication signals in the network, the network including: 

at least one central processing unit coupled to the transceivers, the at least one 

central processing unit adapted to receive signals received by each of the 

transceivers, decompose each transceiver's received signals into a plurality of CI 

components, and combine the CI components. 
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ABSTRACT 

Applications of CI processing to ad-hoc and peer-to-peer networking significantly 

improve throughput, network capacity, range, power efficiency, and spectral efficiency. 

CI-based subscriber units perform network-control functions to optimize network 

performance relative to channel conditions, network loads, and subscriber services. Cl 

codes are used to identify and address network transmissions. Channel characteristics of 

communication links are employed to encode, address, and authenticate network 

transmissions. CI transceivers used as relays and routers employ unique characteristics of 

transmission paths to code and decode network transmissions. A central processor is 

adapted to perform array processing with signals received from, and transmitted by, a 

plurality of subscriber units in a wireless network. 
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