
UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/580,227 10/15/2009 

23446 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Arndt MUELLER 29268US02 
CONFIRMATION NO. 9919 

POA ACCEPTANCE LETTER 
MCANDREWS HELD & MALLOY, LTD 
500 WEST MADISON STREET 
SUITE 3400 
CHICAGO, IL 60661 

Date Mailed: 07/20/2021 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/13/2021. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/yteferra/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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PTO/AIA/80 (07-17) 
Approved for use through 03/31/2021. 0MB 0651-0035 

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

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached 
statement under 37 CFR 3.73(c). 

I hereby appoint: 

~ Practitioners associated with Customer Number: 123,446 

I 
OR 

□ Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): 

Name 
Registration 

Name 
Registration 

Number Number 

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned 9..!J.ly to the undersigned according to the USPTO assignment records or assignment documents 
attached to this form in accordance with 37 CFR 3.73(c). 

Please change the correspondence address for the application identified in the attached statement 
under 37 CFR 3.73(c) to: 

~ The address associated with Customer Number: 23,446 

OR 

□ Firm or individual name 

Address 

City State I Zip 

Country 

Telephone Email 

Assignee name and address: ENTROPIC COMMUNICATIONS, LLC 
1345 AVENUE OF THE AMERICAS, 46TH FLOOR 
NEW YORK, NY 10105 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the 
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee. 

Signature/ Andrea L. Gathing/ Date 2021-05-04 

NameAndrea L. Gathing Telephone415-830-0613 

Title Licensing Officer and Authorized Signatory, Entropic Communications, LLC 
This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update 
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This 
collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should 
be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

] 



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



Electronic Acknowledgement Receipt 

EFSID: 43235151 

Application Number: 12580227 

International Application Number: 

Confirmation Number: 9919 

Title of Invention: 
METHOD AND APPARATUS FOR PERFORMING CONSTELLATION SCRAMBLING 
IN A MULTIMEDIA HOME NETWORK 

First Named Inventor/Applicant Name: Arndt MUELLER 

Customer Number: 23446 

Filer: Ronald H. Spuhler/Deborah Wilson 

Filer Authorized By: Ronald H. Spuhler 

Attorney Docket Number: 29268US02 

Receipt Date: 13-JUL-2021 

Filing Date: 15-OCT-2009 

Time Stamp: 13:48:26 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

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

124798 

1 
Assignee showing of ownership per 37 29268US02_373c_Statement_P 

no 3 
CFR 3.73 IA-96.pdf 

e561 c98b06e9346137b784da5d7dd4bbd6 
a62b56 

Warnings: 



Information: 

487892 

Entropic-
2 Power of Attorney POA_General_Assignee_Entroi: no 2 

icCommunications_ALG.pdf 51444e06ae84b24 1bfc127dc47c5d6c6469 
44dd7 

Warnings: 

Information: 

Total Files Size (in bytes) 612690 

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. 



PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

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

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: ENTROPIC COMMUNICATIONS, LLC 

Application No./Patent No.: 121580 ,227 Filed/Issue Date: _2_0_0_9_-1_0_-_15 ________ _ 

Titled: METHOD AND APPARATUS FOR PERFORMING CONSTELLATION SCRAMBLING IN A MULTIMEDIA HOME NETWORK 

ENTROPIC COMMUNICATIONS, LLC , a limited liability company 
---------------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. G A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1 _ From: Arndt MUELLER To: ENTROPIC COMMUNICATIONS, INC. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 023381 , Frame 0020 , or for which a copy thereof is attached. 

2_ From: ExcAusuR Acou1s1T10N coRPoRAT10N, ENTR0P1c coMMuN1cAT10Ns. 1Nc To: ENTROPIC COMMUN !CATIONS, INC. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 035706 , Frame 0267 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

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

STATEMENT UNDER 37 CFR 3.73(c) 

3_ From: ENTROPIC COMMUNICATIONS, 1Nc., EXCALIBUR SUBSIDIARY, LLC To: ENTROPIC COMMUN !CATIONS, LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 035717 , Frame 0628 , or for which a copy thereof is attached. 

4_ From: ENTROPIC COMMUNICATIONS, LLC To: MAXLINEAR COMMUNICATIONS LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 055776 , Frame 0482 , or for which a copy thereof is attached. 

s. From: MAXLINEAR COMMUNICATIONS LLC To: ENTROPIC COMMUNICATIONS, LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 055899 , Frame 0291 , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel _____ , Frame _____ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Ronald H. Spuhler/ 

Signature 

Ronald H. Spuhler 
Printed or Typed Name 

[Page 2 of 2] 

2021-07-13 
Date 

52245 

Title or Registration Number 



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/580,227 10/15/2009 

23446 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Arndt MUELLER E080048USU2 
CONFIRMATION NO. 9919 

POA ACCEPTANCE LETTER 
MCANDREWS HELD & MALLOY, LTD 
500 WEST MADISON STREET 11111111111111111 lllll ll]~!l]!~l!~l!~li1111UH] 11111111111111111111111 
SUITE 3400 
CHICAGO, IL 60661 

Date Mailed: 08/05/2015 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07 /27/2015. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/zabraha/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/580,227 10/15/2009 

77330 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Arndt MUELLER E080048USU2 
CONFIRMATION NO. 9919 

POWER OF ATTORNEY NOTICE 
ENTROPIC COMMUNICATIONS, INC. 
6350 SEQUENCE DRIVE 1111111111111111111111 ll]~!l]!~l!~l!~lili!II! ~H] 111111111111111 IIII IIII 
SAN DIEGO, CA 92121 

Date Mailed: 08/05/2015 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07 /27/2015. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/zabraha/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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PTO/SB.'80 ( 11 ·0B\ 
Approved fee u,e \~rough 11::ic,,'20·1 l. 0MB 0£51-0035 

l).$. P~i-:mt (ln(l Tr.;demark Off,ce: u.s DEPARTMENT OF COMMERCE 
Under th~ Papef'IAtc~"k Re-duct1,:-;n Act of : 9~J~}: i~o pe~:;~!1~ are mql~ired to ~e~p•;:H'1(j to~ C¢it~ct:on r~t information , .. n1!i.~ss ·1t {iis~irivs a ";1Hd OMS. con~rol rnunber, 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

-;============================:::; l hereby revoke all previous powers of attorney given in the application identified in the attached statement under 
37 CFR 3"73(b). 
l hereby appoint: 

[Z] Practition€:rs associatl,d wilh ttm Custorimr Numb1:~r: l 23446 

OR 

C PmcUttoner(s) named below (if more than ten patent practitioners are to be named, trien a customer number must be used): 

Name Registra.lton 
Numb81· 

Narim Regis tr at.ion 
N1,.1rnt:Jf;r 

as atiorney(s) m .. ~gmit{s) to wprE,sent tt,ii 1mctersignetJ fJdme the Unit0cJ States Patent Md Trademark Offlc:Ee {USPTO) in wnnec:tion v,ith 
any ,ind aii patern ;3pplicatIons assigned Ql:!b: to 1he uncterst;Jned accordin(J io \tI(l USPTO m;signmenl mc:Drds or assigrIment tloetffm:n!s 
attachBd ta ttiis form in accordance with 37 crn 3, 73(b), 

Please change tt1e correspondence address far Hie appl.ication icientified m the attached statement under 37 CFH 3,73(b) lo: 

Address 

.. Teie-.f-ll-1o_n_E!-----i-----------""·"·"""""""· .... ·--------,--,1r::--::1-11_a_il-~----· ......................... ------------1 

'-----------'--------------~· .. -----~--------------------------' 
Assignee Name and Addr,;ss: 

Entropic Communic,1tions, LLC, 
2051 Palomar Airport Road, Suite ·100 
Carlsbad, GA H20·11 

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTOISB/96 or equivalent) is required to be 
flied in each application in which this tom, is used. The statement under 37 CFR 3.73{b) may be completed by one of 
the practitioners appointed in this form if the appointed practitioner is autho.r.ized to act on behalf of the assignee, 
and must identify the aoolicatlon In which this Power of Attorney is to be filed. 

SIGNATURE ot Asti!gnoo of Rocotd 
T111: indivi,hial ,s-lwsc ~i!;il()~ltc and ;.ilk i~ :-:upp!icd bdow is ,w1lwri1-:<l to ,i<.,t 011 b,,haifoi"lh.: a,~iv.11;.:;: 

Title Chie.f F!nanical Officer 
TM is. c<..1i1ect;t.m tJt 1nt.orrn~t1cn rn tt:.~wtf~d Py 37 CF R i.,~·1, ·1 :3·~ ;ind ·L:3:l Tho mtt1rcrm1K):1 •~} ff!lqu1cf:t1 to Cl.hta1q o; rt:"?ta1J1 (.1 tHsr~,~M by the pt.ilNc ~,..-Mien :$ ~ti f111:~ \~mo 
by ih.c-:"? USfYfO to proc~(..f.} <'l:fl «ppli(~tlon. C<:i:ifidenti3lity i~ n,<:Nt~rrt~t~ by~$ U.S C Vi'.~" ;.-md 37 CF:~ ·s 11 Bn(j 1.14. ·nii~ t~G~lectH:}n !~ (!St!ff ... ~:Ht~ct to t~}ke :1 nw1~-m~s 
t.o c;on1r-r~::*~. mc~utHng. >}i.:1i:Yeci~l9. prep~~~Mg. «nd submmmg the ccrf.iPtt:~h:'}..i :;1pp~it.:1.tion fi:;rm t4 tt1~-: U[iPlCL 'Tirttt: wit! 1.mry dc:r(-~nding UfJf.m H'm ind~vidu~'I .:::;}sf,. lv..,y 
,:omment~ o~ tn'-l amount cf !irn,;: ytiu reqw,1,;: to ,:;r,mp\ele thi:; fcrm a:i<.i/cr sutm;,stion:; for mdm'"'(} U1is bt:rd-~r., shtiLlld t,;; ~(m! •.rJ t~i: Chief lnfom13t«m Officer. 
U.S. P~tent af)d Tmdem~tK OftJc:e., U.S. D~p.etrtm~rtt c~ Ccmm~ri:.:e, P:.O s·~Jk 145i3, fa./1;:1x.t>rn·Jrrnt VI, 2231:}-145.Q_ i)O NO"f St~ND FEt~:s OR COMPl.El"EO 
FORMS TOTH!$ .t..DDRESS. SE"NO TO: Commisslonerfor Patents, P,O, Box 1450, Almamdfia, VA 22313-145(}_ 

Jf you Med assistance in completing /he form, call f-800-PT0-9199 and select option 2. 



Privacy Act Statement 

The Privacy Act of 1974 (P.L 93-579) requires that you be given certain information in connection 
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Ap1pllcati(m No.: 12/580,227 
Amendment dated June 20, 2012 
Reply to Office Action dated April 26, 2012 

AMENDMENTS TO THE CLAIMS 

Docket No.: OSJM-169426 

This listing of claims replaces all prior versions and listings of claims in the application: 

I. (Original) A method for communications transmission using orthogonal frequency 

division multiple access on a network comprising: 

a) providing a plurality of transmitting network devices with a set of available 

subcarriers for orthogonal frequency division multiple access; 

b) providing a corresponding element of a pscudorandom noise sequence for each 

subcarrier of the set of available subcarriers; 

c) allocating a subset of the set of available subcarriers to each of the transmitting 

network devices; 

d) a transmitting network device of the plurality of devices mapping a packet onto a 

plurality of used subcarriers of its allocated subset of available sub carriers, wherein 

the step of mapping the packet comprises mapping the packet onto a plurality of 

quadrature amplitude modulated symbols to be transmitted on the used subcarriers; 

e) the transmitting network device performing a predetermined transformation on a 

quadrature amplitude modulated symbol using the element of the pseudorandom 

noise sequence corresponding to the used subcarrier; 

f) the transmitting network device transmitting the transformed symbol to a receiving 

network device. 

2. (Original) The method of claim 1, wherein the steps of providing a corresponding 

element of a pseudorandom noise sequence and performing a predetermined 

transformation comprise: 

a) the transmitting network device receiving an initial pseudorandom noise sequence 

element from a pseudorandom noise sequence generator, the initial pseudorandom 

noise sequence element corresponding to a first available subcarrier and 

transforming the symbol to be transmitted on the first available subcarrier if the 

first available subcarrier is a used subcarrier; and 

SMRH405521801.1 
053112 
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Application No .. 
Amendment dated June 20. 
Reply to Office Action dated April 26. 2012 

Docket No,, 05JM- 169426 

b) the transmitting network device advancing the pseudorandom noise generator to 

receive a next element of the pseudorandom sequence corresponding to a next 

available subcarrier and transfonning the symbol to be transmitted on the next 

available subcarrier if the next available subcarrier is a used subcarrier. 

3. (Previously Presented) The method of claim 2, wherein the step of the transmitting 

network device advancing the pseudorandom noise generator is repeated until a symbol 

to be transmitted on a last used subcarrier is transformed. 

4. (Original) The method of claim 1, wherein the pseudorandom noise sequence comprises a 

PN-15 sequence. 

5. (Original) The method of claim 4, wherein the step of performing the predetermined 

transformation comprises rotating the quadrature amplitude modulated symbol by 180° if 

the clement of the pseudo random noise sequence is a ' l ' and not modifying the 

quadrature amplitude modulated symbol if the element of the pseudorandom noise 

sequence is a '0'. 

6. (Original) The method of claim 4, wherein the receiving network device comprises a 

network coordinator and wherein the packet comprises a resource reservation request 

packet. 

7. (Original) A method for communications reception using orthogonal frequency division 

multiple access on a network comprising: 

SMRH:405521801.1 
053112 
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Application No.: 12/580,227 Docket No .. 05JM- I 69426 
Amendment dated June 2012 
Reply to Office Action dated April 20 

receiving a first scrambled orthogonal frequency division modulation symbol from 

a first transmitting network device, the first orthogonal frequency division 

modulation symbol comprising a first plurality of scrambled quadrature amplitude 

modulation symbols transmitted on a corresponding first plurality of used 

subcarriers assigned to the first transmitting network device; 

b) receiving a second scrambled orthogonal frequency division modulation symbol 

from a second transmitting network device, the second orthogonal frequency 

division modulation symbol comprising a second plurality of scrambled quadrature 

amplitude modulation symbols transmitted on a corresponding second plurality of 

used subcarriers assigned to the second transmitting network device; 

c) wherein the first plurality of subcarriers and the second plurality of subcarriers are 

subsets of a set of available subcarriers, and wherein the subcarriers of the set of 

available subcarriers have corresponding elements of a pseudorandom noise 

sequence; and 

d) descrambling the first and second scrambled orthogonal frequency division 

modulation symbols, the step of descrambling comprising descrambling a 

scrambled quadrature amplitude modulation symbol transmitted on a used 

subcarricr using the element of the pseudorandom noise sequence corresponding to 

the used suhcarrier. 

8. (Original) The method of claim 7, wherein~ 

a) the step of descrambling the first and second scrambled orthogonal frequency 

division modulation symbols comprises receiving an initial pscudorandom noise 

sequence element from a pseudorandom noise sequence generator, the initial 

pscudorandom noise sequence element corresponding to a first available subcarrier 

and descrambling the symbol received on the first available subcarrier if the first 

available subcarrier is a used subcarrier; and 

b) advancing the pseudorandom noise generator to receive a next element of the 

pseudorandom noise sequence corresponding to a next available subcarrier and 

SMRH405521801.1 
053112 
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descrambling the symbol received on the next available subcarrier if the next 

available subcarrier is a used subcarrier. 

9. (Original) The method of claim 8, wherein the step of advancing the pseudorandom noise 

generator is repeated until a symbol to be transmitted on a last used subcarrier is 

descrambled. 

10. (Original) The method of claim 7, wherein the pseudorandom noise sequence comprises a 

15th order pseudorandom noise sequence. 

11. (Original) The method of claim 10, wherein the step of descrambling the scrambled 

quadrature amplitude modulated symbol comprises rotating the scrambled quadrature 

amplitude modulated symbol by 180° if the element of the pseudorandom noise sequence 

is a '1' and not modifying the scrambled quadrature amplitude modulated symbol if the 

element of the pseudorandom noise sequence is a '0'. 

12. (Original) The method of claim 4, wherein the method is performed by a network 

coordinator and wherein first and second scrambled orthogonal frequency division 

modulation symbols are contained in a resource reservation request packet. 

13. (Original) A communications network system, comprising: 

a) a network device configured to transmit a quadrature amplitude modulated symbol 

on a subcarrier of a set of subcarriers available for orthogonal frequency division 

multiple access; 

SMRH405521801.l 
053112 
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Amendment dated June 
Docket No.: 0SJM-169426 

Reply to Office Action dated April 2012 

b) wherein the network device is configured to perform a constellation scrambling 

operation on the quadrature mnplitude modulated symbol, the constellation 

scrambling operation comprising: 

c) initializing a sequence generator with a predetermined seed; and, 

d) while proceeding through the set of available subcarriers in a predetermined order, 

advancing the sequence generator for each subcarrier precccding the subcarrier, and 

using an element of a sequence generated by the sequence generator to scramble 

the quadrature amplitude modulated symbol. 

14. (Original) The system of claim 13, further comprising: 

a) a second network device configured to transmit a second quadrature amplitude 

modulated symbol on a second subcarrier of the set of available subcarriers; 

b) wherein the second network device is configured to perform a second constellation 

scrambling operation on the second quadrature amplitude modulated symbol, the 

second constellation scrambling operation comprising: 

initializing a second sequence generator with the predetermined seed; and, 

while proceeding through the set of available subcarriers in the predetermined 

order, advancing the second sequence generator for each subcarrier preceding 

the second subcarrier, and using a second element of a second sequence 

generated by the second sequence generator to scramble the second quadrature 

amplitude modulated symbol. 

15. (Original) The system of claim 14, further comprising: 

a) a receiving network device configured to receive the first and second scrambled 

quadrature amplitude modulated symbols; 

b) wherein the receiving network device is configured to perform a constellation 

descrambling operation on the first and second scrambled quadrature amplitude 

modulated symbols, comprising: 

SMRH:405521801.1 
053112 
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while proceeding through the set of available subcarriers in the predetermined 

order, advancing the third sequence generator for each subcarrier preceding 

the first subcarricr, and using the first element to descramble the first 

quadrature amplitude modulated symbol, advancing the third sequence 

generator for each subcarrier preceding the second subcarrier, and the using 

the second element to descramble the second quadrature an1plitude modulated 

symbol. 

16. (Currently Amended) A network device configured to transmit a quadrature amplitude 

modulated symbol on a subcarrier of a set of subcarriers available for orthogonal 

frequency division multiple access, the network device comprising a non-transitory 

computer readable medium having a computer executable program code embodied on the 

non-transitory computer readable medium, wherein the computer executable code is 

configured to cause the network device to perform the steps of: 

a) performing a constellation scrambling operation on the quadrature amplitude 

modulated symbol to form a scrambled quadrature amplitude modulated symbol, 

the constellation scrambling operation comprising: 

initializing a sequence generator with a predetermined seed; and, 

while proceeding through the set of available subcarriers in a predetermined 

order, advancing the sequence generator for each subcarrier preceding the 

subcarrier, and using an element of a sequence generated by the sequence 

generator to scramble the quadrature amplitude modulated symbol. 

17. (Original) The network device of claim 16, wherein the computer executable program 

code is further configured to cause the device to transmit the scrambled quadrature 

amplitude modulated symbol to a receiving network 
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18. (Original) The network device of claim 17, wherein the receiving network device 

comprises a network coordinator, the sequence comprises a 15th order pseudorandom 

sequence, and the quadrature amplitude modulated symbol comprises an encoded symbol 

of a resource reservation request. 
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REMARKS 

Claims 1-18 are pending in this application and claim 16 is amended. In view of the 

above amendments and following remarks, each of the presently pending claims in this 

application is believed to be in immediate condition for allowance. Accordingly, Applicant 

respectfully requests that the Examiner reconsider all outstanding rejections and that they be 

withdrawn. 

Allowable Subject ·Matter 

Claims 1-15 arc allowed and claims 16-18 arc indicated as allowable if amended to 

overcome the rejection under 35 U.S.C. § 101. 

Claim Rejection 35 U.S.C. § 101 

Claim 16-18 are rejected under 35 U.S.C. § 101 for allegedly being directed to non­

statutory subject matter. 

Applicant has followed the Examiner's suggestion and amended claim 16 to recite, in 

part, "a non-transitory computer readable medium." In light of the amendment, all outstanding 

rejections to claims 16-18 are moot. Accordingly, Applicant respectfully requests the Examiner 

to withdraw all outstanding rejections and to allow claim 16 and its dependents. 
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CONCLUSION 

The foregoing amendments are believed to place this application in condition for 

allowance. Timely issuance is respectfully requested. If any matters remain outstanding after 

consideration of this Amendment that the Examiner believes might be expedited by a telephone 

conference with Applicant's representative, the Examiner is respectfully requested to call the 

undersigned attorney at the number indicated below. 

Any fees due in connection with the filing of this Amendment should be charged 

to Deposit Account No. 50-4562 referencing docket 05JM-169426. However, the Commissioner 

is not authorized to charge the cost of the issue fee to the Deposit Account. 

Dated: June 20, 2012 
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INTRODUCTORY COMMENTS 

This is in response to the final office action, dated April 26, 2012, and filed within the 

two month period for an Advisory Action. After careful consideration of the grounds for 
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Amendment dated June 20, 2012 
Reply to Office Action dated April 26, 2012 

AMENDMENTS TO THE CLAIMS 

Docket No.: OSJM-169426 

This listing of claims replaces all prior versions and listings of claims in the application: 

I. (Original) A method for communications transmission using orthogonal frequency 

division multiple access on a network comprising: 

a) providing a plurality of transmitting network devices with a set of available 

subcarriers for orthogonal frequency division multiple access; 

b) providing a corresponding element of a pscudorandom noise sequence for each 

subcarrier of the set of available subcarriers; 

c) allocating a subset of the set of available subcarriers to each of the transmitting 

network devices; 

d) a transmitting network device of the plurality of devices mapping a packet onto a 

plurality of used subcarriers of its allocated subset of available sub carriers, wherein 

the step of mapping the packet comprises mapping the packet onto a plurality of 

quadrature amplitude modulated symbols to be transmitted on the used subcarriers; 

e) the transmitting network device performing a predetermined transformation on a 

quadrature amplitude modulated symbol using the element of the pseudorandom 

noise sequence corresponding to the used subcarrier; 

f) the transmitting network device transmitting the transformed symbol to a receiving 

network device. 

2. (Original) The method of claim 1, wherein the steps of providing a corresponding 

element of a pseudorandom noise sequence and performing a predetermined 

transformation comprise: 

a) the transmitting network device receiving an initial pseudorandom noise sequence 

element from a pseudorandom noise sequence generator, the initial pseudorandom 

noise sequence element corresponding to a first available subcarrier and 

transforming the symbol to be transmitted on the first available subcarrier if the 

first available subcarrier is a used subcarrier; and 
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b) the transmitting network device advancing the pseudorandom noise generator to 

receive a next element of the pseudorandom sequence corresponding to a next 

available subcarrier and transfonning the symbol to be transmitted on the next 

available subcarrier if the next available subcarrier is a used subcarrier. 

3. (Previously Presented) The method of claim 2, wherein the step of the transmitting 

network device advancing the pseudorandom noise generator is repeated until a symbol 

to be transmitted on a last used subcarrier is transformed. 

4. (Original) The method of claim 1, wherein the pseudorandom noise sequence comprises a 

PN-15 sequence. 

5. (Original) The method of claim 4, wherein the step of performing the predetermined 

transformation comprises rotating the quadrature amplitude modulated symbol by 180° if 

the clement of the pseudo random noise sequence is a ' l ' and not modifying the 

quadrature amplitude modulated symbol if the element of the pseudorandom noise 

sequence is a '0'. 

6. (Original) The method of claim 4, wherein the receiving network device comprises a 

network coordinator and wherein the packet comprises a resource reservation request 

packet. 

7. (Original) A method for communications reception using orthogonal frequency division 

multiple access on a network comprising: 

SMRH:405521801.1 
053112 

-3-
0SJM-169426 



Application No.: 12/580,227 Docket No .. 05JM- I 69426 
Amendment dated June 2012 
Reply to Office Action dated April 20 

receiving a first scrambled orthogonal frequency division modulation symbol from 

a first transmitting network device, the first orthogonal frequency division 

modulation symbol comprising a first plurality of scrambled quadrature amplitude 

modulation symbols transmitted on a corresponding first plurality of used 

subcarriers assigned to the first transmitting network device; 

b) receiving a second scrambled orthogonal frequency division modulation symbol 

from a second transmitting network device, the second orthogonal frequency 

division modulation symbol comprising a second plurality of scrambled quadrature 

amplitude modulation symbols transmitted on a corresponding second plurality of 

used subcarriers assigned to the second transmitting network device; 

c) wherein the first plurality of subcarriers and the second plurality of subcarriers are 

subsets of a set of available subcarriers, and wherein the subcarriers of the set of 

available subcarriers have corresponding elements of a pseudorandom noise 

sequence; and 

d) descrambling the first and second scrambled orthogonal frequency division 

modulation symbols, the step of descrambling comprising descrambling a 

scrambled quadrature amplitude modulation symbol transmitted on a used 

subcarricr using the element of the pseudorandom noise sequence corresponding to 

the used suhcarrier. 

8. (Original) The method of claim 7, wherein~ 

a) the step of descrambling the first and second scrambled orthogonal frequency 

division modulation symbols comprises receiving an initial pscudorandom noise 

sequence element from a pseudorandom noise sequence generator, the initial 

pscudorandom noise sequence element corresponding to a first available subcarrier 

and descrambling the symbol received on the first available subcarrier if the first 

available subcarrier is a used subcarrier; and 

b) advancing the pseudorandom noise generator to receive a next element of the 

pseudorandom noise sequence corresponding to a next available subcarrier and 

SMRH405521801.1 
053112 

-4-
05JM-169426 



Application No.: 12/580-227 
Amendment dated June 20. 2012 
Reply to Office Action dated April 26. 2012 

Docket No.. 05JM- I 69426 

descrambling the symbol received on the next available subcarrier if the next 

available subcarrier is a used subcarrier. 

9. (Original) The method of claim 8, wherein the step of advancing the pseudorandom noise 

generator is repeated until a symbol to be transmitted on a last used subcarrier is 

descrambled. 

10. (Original) The method of claim 7, wherein the pseudorandom noise sequence comprises a 

15th order pseudorandom noise sequence. 

11. (Original) The method of claim 10, wherein the step of descrambling the scrambled 

quadrature amplitude modulated symbol comprises rotating the scrambled quadrature 

amplitude modulated symbol by 180° if the element of the pseudorandom noise sequence 

is a '1' and not modifying the scrambled quadrature amplitude modulated symbol if the 

element of the pseudorandom noise sequence is a '0'. 

12. (Original) The method of claim 4, wherein the method is performed by a network 

coordinator and wherein first and second scrambled orthogonal frequency division 

modulation symbols are contained in a resource reservation request packet. 

13. (Original) A communications network system, comprising: 

a) a network device configured to transmit a quadrature amplitude modulated symbol 

on a subcarrier of a set of subcarriers available for orthogonal frequency division 

multiple access; 
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b) wherein the network device is configured to perform a constellation scrambling 

operation on the quadrature mnplitude modulated symbol, the constellation 

scrambling operation comprising: 

c) initializing a sequence generator with a predetermined seed; and, 

d) while proceeding through the set of available subcarriers in a predetermined order, 

advancing the sequence generator for each subcarrier precccding the subcarrier, and 

using an element of a sequence generated by the sequence generator to scramble 

the quadrature amplitude modulated symbol. 

14. (Original) The system of claim 13, further comprising: 

a) a second network device configured to transmit a second quadrature amplitude 

modulated symbol on a second subcarrier of the set of available subcarriers; 

b) wherein the second network device is configured to perform a second constellation 

scrambling operation on the second quadrature amplitude modulated symbol, the 

second constellation scrambling operation comprising: 

initializing a second sequence generator with the predetermined seed; and, 

while proceeding through the set of available subcarriers in the predetermined 

order, advancing the second sequence generator for each subcarrier preceding 

the second subcarrier, and using a second element of a second sequence 

generated by the second sequence generator to scramble the second quadrature 

amplitude modulated symbol. 

15. (Original) The system of claim 14, further comprising: 

a) a receiving network device configured to receive the first and second scrambled 

quadrature amplitude modulated symbols; 

b) wherein the receiving network device is configured to perform a constellation 

descrambling operation on the first and second scrambled quadrature amplitude 

modulated symbols, comprising: 

SMRH:405521801.1 
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while proceeding through the set of available subcarriers in the predetermined 

order, advancing the third sequence generator for each subcarrier preceding 

the first subcarricr, and using the first element to descramble the first 

quadrature amplitude modulated symbol, advancing the third sequence 

generator for each subcarrier preceding the second subcarrier, and the using 

the second element to descramble the second quadrature an1plitude modulated 

symbol. 

16. (Currently Amended) A network device configured to transmit a quadrature amplitude 

modulated symbol on a subcarrier of a set of subcarriers available for orthogonal 

frequency division multiple access, the network device comprising a non-transitory 

computer readable medium having a computer executable program code embodied on the 

non-transitory computer readable medium, wherein the computer executable code is 

configured to cause the network device to perform the steps of: 

a) performing a constellation scrambling operation on the quadrature amplitude 

modulated symbol to form a scrambled quadrature amplitude modulated symbol, 

the constellation scrambling operation comprising: 

initializing a sequence generator with a predetermined seed; and, 

while proceeding through the set of available subcarriers in a predetermined 

order, advancing the sequence generator for each subcarrier preceding the 

subcarrier, and using an element of a sequence generated by the sequence 

generator to scramble the quadrature amplitude modulated symbol. 

17. (Original) The network device of claim 16, wherein the computer executable program 

code is further configured to cause the device to transmit the scrambled quadrature 

amplitude modulated symbol to a receiving network 
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18. (Original) The network device of claim 17, wherein the receiving network device 

comprises a network coordinator, the sequence comprises a 15th order pseudorandom 

sequence, and the quadrature amplitude modulated symbol comprises an encoded symbol 

of a resource reservation request. 
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REMARKS 

Claims 1-18 are pending in this application and claim 16 is amended. In view of the 

above amendments and following remarks, each of the presently pending claims in this 

application is believed to be in immediate condition for allowance. Accordingly, Applicant 

respectfully requests that the Examiner reconsider all outstanding rejections and that they be 

withdrawn. 

Allowable Subject ·Matter 

Claims 1-15 arc allowed and claims 16-18 arc indicated as allowable if amended to 

overcome the rejection under 35 U.S.C. § 101. 

Claim Rejection 35 U.S.C. § 101 

Claim 16-18 are rejected under 35 U.S.C. § 101 for allegedly being directed to non­

statutory subject matter. 

Applicant has followed the Examiner's suggestion and amended claim 16 to recite, in 

part, "a non-transitory computer readable medium." In light of the amendment, all outstanding 

rejections to claims 16-18 are moot. Accordingly, Applicant respectfully requests the Examiner 

to withdraw all outstanding rejections and to allow claim 16 and its dependents. 
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CONCLUSION 

The foregoing amendments are believed to place this application in condition for 

allowance. Timely issuance is respectfully requested. If any matters remain outstanding after 

consideration of this Amendment that the Examiner believes might be expedited by a telephone 

conference with Applicant's representative, the Examiner is respectfully requested to call the 

undersigned attorney at the number indicated below. 

Any fees due in connection with the filing of this Amendment should be charged 

to Deposit Account No. 50-4562 referencing docket 05JM-169426. However, the Commissioner 

is not authorized to charge the cost of the issue fee to the Deposit Account. 

Dated: June 20, 2012 
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SHEPPARD, MULLIN, RICHTER & HAMPTON LLP 

By: r 
Michael A. Febbo 
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12275 El Camino Real, Suite 200 
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AMENDMENTS TO THE CLAIMS 

Docket No.: OSJM-169426 

This listing of claims replaces all prior versions and listings of claims in the application: 

I. (Original) A method for communications transmission using orthogonal frequency 

division multiple access on a network comprising: 

a) providing a plurality of transmitting network devices with a set of available 

subcarriers for orthogonal frequency division multiple access; 

b) providing a corresponding element of a pscudorandom noise sequence for each 

subcarrier of the set of available subcarriers; 

c) allocating a subset of the set of available subcarriers to each of the transmitting 

network devices; 

d) a transmitting network device of the plurality of devices mapping a packet onto a 

plurality of used subcarriers of its allocated subset of available sub carriers, wherein 

the step of mapping the packet comprises mapping the packet onto a plurality of 

quadrature amplitude modulated symbols to be transmitted on the used subcarriers; 

e) the transmitting network device performing a predetermined transformation on a 

quadrature amplitude modulated symbol using the element of the pseudorandom 

noise sequence corresponding to the used subcarrier; 

f) the transmitting network device transmitting the transformed symbol to a receiving 

network device. 

2. (Original) The method of claim 1, wherein the steps of providing a corresponding 

element of a pseudorandom noise sequence and performing a predetermined 

transformation comprise: 

a) the transmitting network device receiving an initial pseudorandom noise sequence 

element from a pseudorandom noise sequence generator, the initial pseudorandom 

noise sequence element corresponding to a first available subcarrier and 

transforming the symbol to be transmitted on the first available subcarrier if the 

first available subcarrier is a used subcarrier; and 
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b) the transmitting network device advancing the pseudorandom noise generator to 

receive a next element of the pseudorandom sequence corresponding to a next 

available subcarrier and transfonning the symbol to be transmitted on the next 

available subcarrier if the next available subcarrier is a used subcarrier. 

3. (Previously Presented) The method of claim 2, wherein the step of the transmitting 

network device advancing the pseudorandom noise generator is repeated until a symbol 

to be transmitted on a last used subcarrier is transformed. 

4. (Original) The method of claim 1, wherein the pseudorandom noise sequence comprises a 

PN-15 sequence. 

5. (Original) The method of claim 4, wherein the step of performing the predetermined 

transformation comprises rotating the quadrature amplitude modulated symbol by 180° if 

the clement of the pseudo random noise sequence is a ' l ' and not modifying the 

quadrature amplitude modulated symbol if the element of the pseudorandom noise 

sequence is a '0'. 

6. (Original) The method of claim 4, wherein the receiving network device comprises a 

network coordinator and wherein the packet comprises a resource reservation request 

packet. 

7. (Original) A method for communications reception using orthogonal frequency division 

multiple access on a network comprising: 
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receiving a first scrambled orthogonal frequency division modulation symbol from 

a first transmitting network device, the first orthogonal frequency division 

modulation symbol comprising a first plurality of scrambled quadrature amplitude 

modulation symbols transmitted on a corresponding first plurality of used 

subcarriers assigned to the first transmitting network device; 

b) receiving a second scrambled orthogonal frequency division modulation symbol 

from a second transmitting network device, the second orthogonal frequency 

division modulation symbol comprising a second plurality of scrambled quadrature 

amplitude modulation symbols transmitted on a corresponding second plurality of 

used subcarriers assigned to the second transmitting network device; 

c) wherein the first plurality of subcarriers and the second plurality of subcarriers are 

subsets of a set of available subcarriers, and wherein the subcarriers of the set of 

available subcarriers have corresponding elements of a pseudorandom noise 

sequence; and 

d) descrambling the first and second scrambled orthogonal frequency division 

modulation symbols, the step of descrambling comprising descrambling a 

scrambled quadrature amplitude modulation symbol transmitted on a used 

subcarricr using the element of the pseudorandom noise sequence corresponding to 

the used suhcarrier. 

8. (Original) The method of claim 7, wherein~ 

a) the step of descrambling the first and second scrambled orthogonal frequency 

division modulation symbols comprises receiving an initial pscudorandom noise 

sequence element from a pseudorandom noise sequence generator, the initial 

pscudorandom noise sequence element corresponding to a first available subcarrier 

and descrambling the symbol received on the first available subcarrier if the first 

available subcarrier is a used subcarrier; and 

b) advancing the pseudorandom noise generator to receive a next element of the 

pseudorandom noise sequence corresponding to a next available subcarrier and 
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descrambling the symbol received on the next available subcarrier if the next 

available subcarrier is a used subcarrier. 

9. (Original) The method of claim 8, wherein the step of advancing the pseudorandom noise 

generator is repeated until a symbol to be transmitted on a last used subcarrier is 

descrambled. 

10. (Original) The method of claim 7, wherein the pseudorandom noise sequence comprises a 

15th order pseudorandom noise sequence. 

11. (Original) The method of claim 10, wherein the step of descrambling the scrambled 

quadrature amplitude modulated symbol comprises rotating the scrambled quadrature 

amplitude modulated symbol by 180° if the element of the pseudorandom noise sequence 

is a '1' and not modifying the scrambled quadrature amplitude modulated symbol if the 

element of the pseudorandom noise sequence is a '0'. 

12. (Original) The method of claim 4, wherein the method is performed by a network 

coordinator and wherein first and second scrambled orthogonal frequency division 

modulation symbols are contained in a resource reservation request packet. 

13. (Original) A communications network system, comprising: 

a) a network device configured to transmit a quadrature amplitude modulated symbol 

on a subcarrier of a set of subcarriers available for orthogonal frequency division 

multiple access; 

SMRH405521801.l 
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b) wherein the network device is configured to perform a constellation scrambling 

operation on the quadrature mnplitude modulated symbol, the constellation 

scrambling operation comprising: 

c) initializing a sequence generator with a predetermined seed; and, 

d) while proceeding through the set of available subcarriers in a predetermined order, 

advancing the sequence generator for each subcarrier precccding the subcarrier, and 

using an element of a sequence generated by the sequence generator to scramble 

the quadrature amplitude modulated symbol. 

14. (Original) The system of claim 13, further comprising: 

a) a second network device configured to transmit a second quadrature amplitude 

modulated symbol on a second subcarrier of the set of available subcarriers; 

b) wherein the second network device is configured to perform a second constellation 

scrambling operation on the second quadrature amplitude modulated symbol, the 

second constellation scrambling operation comprising: 

initializing a second sequence generator with the predetermined seed; and, 

while proceeding through the set of available subcarriers in the predetermined 

order, advancing the second sequence generator for each subcarrier preceding 

the second subcarrier, and using a second element of a second sequence 

generated by the second sequence generator to scramble the second quadrature 

amplitude modulated symbol. 

15. (Original) The system of claim 14, further comprising: 

a) a receiving network device configured to receive the first and second scrambled 

quadrature amplitude modulated symbols; 

b) wherein the receiving network device is configured to perform a constellation 

descrambling operation on the first and second scrambled quadrature amplitude 

modulated symbols, comprising: 

SMRH:405521801.1 
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while proceeding through the set of available subcarriers in the predetermined 

order, advancing the third sequence generator for each subcarrier preceding 

the first subcarricr, and using the first element to descramble the first 

quadrature amplitude modulated symbol, advancing the third sequence 

generator for each subcarrier preceding the second subcarrier, and the using 

the second element to descramble the second quadrature an1plitude modulated 

symbol. 

16. (Currently Amended) A network device configured to transmit a quadrature amplitude 

modulated symbol on a subcarrier of a set of subcarriers available for orthogonal 

frequency division multiple access, the network device comprising a non-transitory 

computer readable medium having a computer executable program code embodied on the 

non-transitory computer readable medium, wherein the computer executable code is 

configured to cause the network device to perform the steps of: 

a) performing a constellation scrambling operation on the quadrature amplitude 

modulated symbol to form a scrambled quadrature amplitude modulated symbol, 

the constellation scrambling operation comprising: 

initializing a sequence generator with a predetermined seed; and, 

while proceeding through the set of available subcarriers in a predetermined 

order, advancing the sequence generator for each subcarrier preceding the 

subcarrier, and using an element of a sequence generated by the sequence 

generator to scramble the quadrature amplitude modulated symbol. 

17. (Original) The network device of claim 16, wherein the computer executable program 

code is further configured to cause the device to transmit the scrambled quadrature 

amplitude modulated symbol to a receiving network 

SMRH:405521801.1 
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18. (Original) The network device of claim 17, wherein the receiving network device 

comprises a network coordinator, the sequence comprises a 15th order pseudorandom 

sequence, and the quadrature amplitude modulated symbol comprises an encoded symbol 

of a resource reservation request. 
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REMARKS 

Claims 1-18 are pending in this application and claim 16 is amended. In view of the 

above amendments and following remarks, each of the presently pending claims in this 

application is believed to be in immediate condition for allowance. Accordingly, Applicant 

respectfully requests that the Examiner reconsider all outstanding rejections and that they be 

withdrawn. 

Allowable Subject ·Matter 

Claims 1-15 arc allowed and claims 16-18 arc indicated as allowable if amended to 

overcome the rejection under 35 U.S.C. § 101. 

Claim Rejection 35 U.S.C. § 101 

Claim 16-18 are rejected under 35 U.S.C. § 101 for allegedly being directed to non­

statutory subject matter. 

Applicant has followed the Examiner's suggestion and amended claim 16 to recite, in 

part, "a non-transitory computer readable medium." In light of the amendment, all outstanding 

rejections to claims 16-18 are moot. Accordingly, Applicant respectfully requests the Examiner 

to withdraw all outstanding rejections and to allow claim 16 and its dependents. 
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CONCLUSION 

The foregoing amendments are believed to place this application in condition for 

allowance. Timely issuance is respectfully requested. If any matters remain outstanding after 

consideration of this Amendment that the Examiner believes might be expedited by a telephone 

conference with Applicant's representative, the Examiner is respectfully requested to call the 

undersigned attorney at the number indicated below. 

Any fees due in connection with the filing of this Amendment should be charged 

to Deposit Account No. 50-4562 referencing docket 05JM-169426. However, the Commissioner 

is not authorized to charge the cost of the issue fee to the Deposit Account. 

Dated: June 20, 2012 

SMRH:405521801.1 
053112 

Respectfully submitted, 

SHEPPARD, MULLIN, RICHTER & HAMPTON LLP 

By: r 
Michael A. Febbo 
Registration No. 59,205 

SHEPPARD MULLIN RICHTER & HAMPTON LLP 
12275 El Camino Real, Suite 200 
San Diego, California 92130 
Telephone: (858) 720-8900 
Facsimile: (858) 509-3691 
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DETAILED ACTION 

1. This office action is in response to an amendment filed on 02/08/2012. 

2. The amendment made to dependent claim 3 overcomes the objection set 

forth in the previous office action. Thus, this particular objection is 

withdrawn. 

Response to Arguments 

3. Applicant's argument filed on February 08, 2012 with respect to claims 

1-18 (103 (a), rejection) have been fully considered and are found to be 

persuasive. Thus the prior art rejection set forth in the previous office 

action is withdrawn. 

However, applicant's argument regarding the 101 rejection set forth in 

the previous office action is not persuasive. 

Examiner would like to point out that independent claim 16, claims the 

program stored in the computer readable medium. In other words, the 

claim is directed to computer readable medium having computer 

executable program code, wherein the computer executable code is 

configured to cause the network device to perform the steps recited in the 

body of the claim. Thus, the claim is not directed to the network device 

but to the program stored in medium. Unlike applicant's representative 

argument, the claim is not directed to the "network device' recited in the 

claim rather it is directed to the set of instructions stored in the medium. 
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Thus, to make the claim statutory, the program/the set of instructions 

recited in the claim, has to be stored in appropriate non-transitory 

computer readable medium. 

In view of this understanding the 101 rejection is maintained. 

Claim Rejections - 35 USC§ 101 

4. 35 U.S.C. 101 reads as follows: 

5. 

6. 

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. 

Claims 16-18 are rejected under 35 U.S.C. 101 because the subject 

matter is directed to non-statutory subject matter. 

Claims 16-18 recites a limitation/term, "computer readable medium", 

however it raises a questions whether or not this term implies a statutory 

"non-transitory computer readable storage medium" or medium that may 

be non-statutory such as "transmission medium". In the absence of a 

clear and concise definition, the limitation/term could be broadly 

interpreted to include, non-statutory subject matter such as signal or 

carrier waves. Thus in order to the overcome that possibility, examiner 

would suggest to replace the "computer readable medium" recited in 

claims 16-18 with "non-transitory computer readable medium". For this 

reason, the above claims do not clearly establish a statuary category of 
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the invention since the recited program/ code is not stored or encoded in 

appropriate "non-transitory computer readable medium". Therefore the 

claims are program per se and do not fall within the statutory classes 

listed in 35 USC 101. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension 
of time policy as set forth in 37 CFR l.136(a). 
A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first 
reply is filed within TWO MONTHS of the mailing date of this final action 
and the advisory action is not mailed until after the end of the THREE­
MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension 
fee pursuant to 37 CFR l.136(a) will be calculated from the mailing date 
of the advisory action. In no event, however, will the statutory period for 
reply expire later than SIX MONTHS from the mailing date of this final 
action. 
Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Samson B Lemma whose 
telephone number is 571-272-3806. The examiner can normally be 
reached on Monday-Friday (8:00 am---4: 30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, BARRON JR GILBERTO can be reached on 571-
272-3799. 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. 

/ SAMSON LEMMA/ 
Primary Examiner, Art Unit 2432 
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Amendments to the Claims: 

1. (Original) A method for communications transmission using orthogonal frequency 

division multiple access on a network comprising: 

a) providing a plurality of transmitting network devices with a set of available 

subcarriers for orthogonal frequency division multiple access; 

b) providing a corresponding element of a pseudorandom noise sequence for each 

subcarrier of the set of available subcarriers; 

c) allocating a subset of the set of available subcarriers to each of the transmitting 

network devices; 

d) a transmitting network device of the plurality of devices mapping a packet onto 

a plurality of used subcarriers of its allocated subset of available subcarriers, 

wherein the step of mapping the packet comprises mapping the packet onto a 

plurality of quadrature amplitude modulated symbols to be transmitted on the 

used subcarriers; 

e) the transmitting network device performing a predetermined transformation on 

a quadrature amplitude modulated symbol using the element of the 

pseudorandom noise sequence corresponding to the used subcarrier; 

f) the transmitting network device transmitting the transformed symbol to a 

receiving network device. 

2. (Original) The method of claim 1, wherein the steps of providing a corresponding 

element of a pseudorandom noise sequence and performing a predetermined 

transformation comprise: 

a) the transmitting network device receiving an initial pseudorandom noise 

sequence element from a pseudorandom noise sequence generator, the initial 

pseudorandom noise sequence element corresponding to a first available 

subcarrier and transforming the symbol to be transmitted on the first available 

subcarrier if the first available subcarrier is a used subcarrier; and 

b) the transmitting network device advancing the pseudorandom noise generator to 

receive a next element of the pseudorandom noise sequence corresponding to a 
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next available subcarrier and transforming the symbol to be transmitted on the 

next available subcarrier if the next available subcarrier is a used subcarrier. 

3. (Currently Amended) The method of claim 3- 2., wherein the step of the transmitting 

network device advancing the pseudorandom noise generator is repeated until a 

symbol to be transmitted on a last used subcarrier is transformed. 

4. (Original) The method of claim 1, wherein the pseudorandom noise sequence 

comprises a PN-15 sequence. 

5. (Original) The method of claim 4, wherein the step of performing the predetermined 

transformation comprises rotating the quadrature amplitude modulated symbol by 

180° if the element of the pseudorandom noise sequence is a '1' and not modifying 

the quadrature amplitude modulated symbol if the element of the pseudorandom noise 

sequence is a '0'. 

6. (Original) The method of claim 4, wherein the receiving network device comprises a 

network coordinator and wherein the packet comprises a resource reservation request 

packet. 

7. (Original) A method for communications reception using orthogonal frequency 

division multiple access on a network comprising: 

a) receiving a first scrambled orthogonal frequency division modulation symbol 

from a first transmitting network device, the first orthogonal frequency division 

modulation symbol comprising a first plurality of scrambled quadrature 

amplitude modulation symbols transmitted on a corresponding first plurality of 

used subcarriers assigned to the first transmitting network device; 

b) receiving a second scrambled orthogonal frequency division modulation symbol 

from a second transmitting network device, the second orthogonal frequency 

division modulation symbol comprising a second plurality of scrambled 

quadrature amplitude modulation symbols transmitted on a corresponding 
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second plurality of used subcarriers assigned to the second transmitting network 

device; 

c) wherein the first plurality of subcarriers and the second plurality of subcarriers 

are subsets of a set of available subcarriers, and wherein the subcarriers of the 

set of available subcarriers have corresponding elements of a pseudorandom 

noise sequence; and 

d) descrambling the first and second scrambled orthogonal frequency division 

modulation symbols, the step of descrambling comprising descrambling a 

scrambled quadrature amplitude modulation symbol transmitted on a used 

subcarrier using the element of the pseudorandom noise sequence 

corresponding to the used subcarrier. 

8. (Original) The method of claim 7, wherein~ 

a) the step of descrambling the first and second scrambled orthogonal frequency 

division modulation symbols comprises receiving an initial pseudorandom noise 

sequence element from a pseudorandom noise sequence generator, the initial 

pseudorandom noise sequence element corresponding to a first available 

subcarrier and descrambling the symbol received on the first available 

subcarrier if the first available subcarrier is a used subcarrier; and 

b) advancing the pseudorandom noise generator to receive a next element of the 

pseudorandom noise sequence corresponding to a next available subcarrier and 

descrambling the symbol received on the next available subcarrier if the next 

available subcarrier is a used subcarrier. 

9. ( Original) The method of claim 8, wherein the step of advancing the pseudorandom 

noise generator is repeated until a symbol to be transmitted on a last used subcarrier is 

descrambled. 

10. (Original) The method of claim 7, wherein the pseudorandom noise sequence 

comprises a 15th order pseudorandom noise sequence. 

11. (Original) The method of claim 10, wherein the step of descrambling the scrambled 

quadrature amplitude modulated symbol comprises rotating the scrambled quadrature 
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amplitude modulated symbol by 180° if the element of the pseudorandom noise 

sequence is a '1' and not modifying the scrambled quadrature amplitude modulated 

symbol if the element of the pseudorandom noise sequence is a '0'. 

12. (Original) The method of claim 4, wherein the method is performed by a network 

coordinator and wherein first and second scrambled orthogonal frequency division 

modulation symbols are contained in a resource reservation request packet. 

13. (Original) A communications network system, comprising: 

a) a network device configured to transmit a quadrature amplitude modulated 

symbol on a subcarrier of a set of subcarriers available for orthogonal frequency 

division multiple access; 

b) wherein the network device is configured to perform a constellation scrambling 

operation on the quadrature amplitude modulated symbol, the constellation 

scrambling operation comprising: 

c) initializing a sequence generator with a predetermined seed; and, 

d) while proceeding through the set of available subcarriers in a predetermined 

order, advancing the sequence generator for each subcarrier preceding the 

subcarrier, and using an element of a sequence generated by the sequence 

generator to scramble the quadrature amplitude modulated symbol. 

14. (Original) The system of claim 13, further comprising: 

a) a second network device configured to transmit a second quadrature amplitude 

modulated symbol on a second subcarrier of the set of available subcarriers; 

b) wherein the second network device is configured to perform a second 

constellation scrambling operation on the second quadrature amplitude 

modulated symbol, the second constellation scrambling operation comprising: 

i) initializing a second sequence generator with the predetermined seed; and, 

ii) while proceeding through the set of available subcarriers in the 

predetermined order, advancing the second sequence generator for each 

subcarrier preceding the second subcarrier, and using a second element of 
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a second sequence generated by the second sequence generator to scramble 

the second quadrature amplitude modulated symbol. 

15. (Original) The system of claim 14, further comprising: 

a) a receiving network device configured to receive the first and second scrambled 

quadrature amplitude modulated symbols; 

b) wherein the receiving network device is configured to perform a constellation 

descrambling operation on the first and second scrambled quadrature amplitude 

modulated symbols, comprising: 

i) initializing a third sequence generator with the predetermined seed; and, 

ii) while proceeding through the set of available subcarriers in the 

predetermined order, advancing the third sequence generator for each 

subcarrier preceding the first subcarrier, and using the first element to 

descramble the first quadrature amplitude modulated symbol, advancing 

the third sequence generator for each subcarrier preceding the second 

subcarrier, and the using the second element to descramble the second 

quadrature amplitude modulated symbol. 

16. (Original) A network device configured to transmit a quadrature amplitude modulated 

symbol on a subcarrier of a set of subcarriers available for orthogonal frequency 

division multiple access, the network device comprising a computer readable medium 

having a computer executable program code embodied on the computer readable 

medium, wherein the computer executable code is configured to cause the network 

device to perform the steps of: 

a) performing a constellation scrambling operation on the quadrature amplitude 

modulated symbol to form a scrambled quadrature amplitude modulated 

symbol, the constellation scrambling operation comprising: 

i) initializing a sequence generator with a predetermined seed; and, 
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ii) while proceeding through the set of available subcarriers in a 

predetermined order, advancing the sequence generator for each subcarrier 

preceding the subcarrier, and using an element of a sequence generated by 

the sequence generator to scramble the quadrature amplitude modulated 

symbol. 

17. ( Original) The network device of claim 16, wherein the computer executable 

program code is further configured to cause the device to transmit the scrambled 

quadrature amplitude modulated symbol to a receiving network device. 

18. ( Original) The network device of claim 17, wherein the receiving network 

device comprises a network coordinator, the sequence comprises a 15th order 

pseudorandom sequence, and the quadrature amplitude modulated symbol comprises 

an encoded symbol of a resource reservation request. 

7 
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REMARKS/ARGUMENTS 

Claims 1-18 were pending in the application. 

Claims 1-18 were rejected. 

No Claims have been canceled. 

Claim 3 has been amended. 

PATENT 

Serial No. 12/580,227 

Applicants believe that all claims are now in condition for allowance. 

Discussion of Objections 

The Examiner rejected Claim 3 as being dependent upon itself. Applicants have 

amended Claim 3 to depend from Claim 2. Accordingly, Applicants respectfully traverse the 

Examiner's objection to Claim 3 as amended. 

Discussion of Rejections Under 35 U.S.C. §101 

The Examiner rejected Claims 16-18 under 35 U.S.C. 101 because the claimed 

invention is directed to non-statutory subject matter. The Examiner contends that Claim 16-

18 are directed to a computer executable program embodied on a computer readable medium. 

However, Applicants respectfully point to the fact that Claims 16-18 are, in fact, directed to a 

network device. The particular network device recited in Claims 16-18 perform the steps 

recited in the respective claims. Clearly a network device is within the scope of patentable 

subject matter. Accordingly, Applicants respectfully traverse the Examiner's rejection of 

Claims 16-18 under 35 U.S.C. §101. 

Discussion of Rejections Under 35 U.S.C. §103 

The Examiner rejected Claims 1-3, 7-9 and 13-17 under 35 U.S.C. 103(a) as being 

unpatentable over Kim et al (hereafter "Kim") in view of Sorrells et al (hereafter "Sorrells"). 

Applicants point out the typographical error in the office action which indicates that Sorrells 

is US Patent No. 7,054,596 rather than 7,054,296. 

Applicants traverse the Examiner's rejection of these claims for at least the following 

reasons. 
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As per Claim 1, the Examiner contends that providing a corresponding element of a 

pseudorandom noise sequence for each subcarrier of the set of available subcarriers. The 

Examiner points to paragraph [0065] of Kim as support for this assertion. However, upon a 

careful reading of paragraph [0065] of Kim, it can be seen that this paragraph deals with how 

to place particular pilot subcarriers within a set of subcarriers, where each cell within a 

cellular communications network will be identified by the particular set of pilot subcarriers 

that it is transmitting. This has nothing to do with a "transmitting network device performing 

a predetermined transformation on a quadrature amplitude modulated symbol using the 

element of the pseudorandom noise sequence corresponding to the used subcarrier". The only 

thing that the description of Kim's paragraph [0065] has in common with the limitation cited 

in Claim 1 is that they both use a pseudorandom sequence and they both have subcarriers of 

an OFDM system. However, the allocation of pilots within a set of subcarriers that is 

disclosed by Kim has nothing at all to do with the modulation of particular subcarriers with a 

particular pseudorandom sequence in order to scramble the symbols to be transmitted. 

More particularly, paragraph [0065] of Kim refers to selecting the particular 

subcarriers on which pilot signals will be transmitted by particular cells within a cellular 

communications system, while Claim 1 recites using a pseudorandom sequence generator to 

assist in scrambling symbols to be transmitted on subcarriers of an OFDMA network. 

The Examiner also relies upon Sorrells in the rejection of Claim 1. However, Sorrells 

also lacks the limitation of "the transmitting network device performing a predetermined 

transformation on a quadrature amplitude modulated symbol using the element of the 

pseudorandom noise sequence corresponding to the used subcarrier", as recited in Claim 1. 

Accordingly, Applicants respectfully traverse the Examiner's rejection of Claim 1. 

Furthermore, since a similar limitation is present in each of the Claims presented in the 

current application, Applicants respectfully traverse the Examiner's rejection of Claims 1, 3, 

7, 8, and 13-1 7. 

The Examiner has rejected Claims 4, 5, 10 and 11 under 35 U.S.C. 103(a) as being 

unpatentable over Kim in view of Sorrells and further in view of Tanaka, et al (US 

Publication No. 2005/0287964, hereafter "Tanaka"). Applicants contend that Tanaka neither 
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teaches nor suggests the limitation that is lacking from Kim and Sorrells. Accordingly, 

Applicants respectfully traverse the Examiner's rejection of Claims 4, 5, 10 and 11. 

The Examiner has rejected Claims 6, 12, and 18 under 35 U.S.C. 103(a) as being 

unpatentable over Kim in view of Sorrells and further in view of Tanaka and further in view 

of Senarath, et al. (US Pub. 2008/10076432, hereinafter "Senarath"). Applicants contend that 

Senarath neither teaches nor suggests the limitation that is lacking from Kim, Sorrells and 

Tanaka. Accordingly, Applicants respectfully traverse the Examiner's rejection of Claims 4, 

6, 12, and 18. 

10 



PATENT 

Entropic Ref. No.: E080048USU2 Serial No. 12/580,227 

CONCLUSION 

Applicants believe that all claims pending in the application are allowable. 

Applicants therefore respectfully request that a timely Notice of Allowance be issued in this 

case. 

This is a response to the Office Action mailed on November 9, 2011, and as such, is 

submitted timely. 

If there are any other fees due in connection with the filing of the response, please 

charge the fees to our Deposit Account No. 50-4613. If a fee is required for an additional 

extension of time under 3 7 CFR 1.13 6 not accounted for above, such an extension is 

requested and the fee should also be charged to our Deposit Account. 

If the Examiner believes a telephone conference would expedite prosecution of this 

application, please telephone the undersigned. 

Dated: February 8, 2012 

Entropic Communications, Inc. 
6290 Sequence Drive 
San Diego, California 92121 
Telephone: (619) 980-2612 

By: 

e-mail address: PatentTeam@entropic.com 
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/Bruce W. Greenhaus/ 

Bruce W. Greenhaus 
Attorney for Applicants 
Registration No. 37,339 
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DETAILED ACTION 

1. This office action is in response to an application filed on 10/15/2009. 

Claims 1-18 are pending of which claims 1, 7, 13 and 16 are 

independent. 

Priority 

2. This application claims priority from Provisional Application No. 

61105942 filed on 10/16/2008 and claims priority form a provisional 

application No. 61144061 filed on 01/12/2009. Therefore, the effective 

filling date for the subject matter defined in the pending claims of this 

application is 10/16/2008. 

Information Disclosure Statement 

3. The information disclosure statements (IDS) submitted on 02 / 18/2010 

has been considered. The submission is in compliance with the 

provisions of 37 CFR 1.97. Form PTO-1449 is signed and attached 

hereto. 

Oath/ Declaration 

4. The oath filed on 10/15/2009 complies with all the requirements set 

forth in MPEP 602 and therefore is accepted. 

Specification 

5. The specification filed on October 15, 2009 is also accepted. 

Drawings 

6. The drawings filed on October 15, 2009 are also accepted. 
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Claim Objections 

Claim 3 is objected to because of the following informalities: Dependent 

claim 3 depends on itself. Appropriate correction is required. 

Claim Rejections - 35 USC§ 101 

7. 35 U.S.C. 101 reads as follows: 

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. 

8. Claims 16-18 are rejected under 35 U.S.C. 101 because the claimed 

invention is directed to non-statutory subject matter. 

9. Independent claim 16 is also directed to a computer readable medium 

having a computer executable program embodied on the computer 

readable medium ... " Examiner asserts that this particular limitation 

such as "computer readable medium" can be broadly or reasonably 

interpreted as being just a signal. In view of this interpretation and 

understanding, the office asserts that the claim does not fall within the 

statutory classes listed in 35 USC 101. See MPEP § 2106 IV. B. 1 (a). 

Note: Replacing the limitation "computer readable medium" with "non­

transitory computer readable storage medium" would overcome this 

particular ground of rejection. 
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10. Dependent claims 1 7-18 are dependent on the above independent claim 

16 and are rejected likewise because they are also directed to a computer 

readable medium having a computer executable program embodied on 

the computer readable medium ... " Examiner asserts that this particular 

limitation such as "computer readable medium" can be broadly or 

reasonably interpreted as being just a signal. In view of this 

interpretation and understanding, the office asserts that these claims do 

not fall within the statutory classes listed in 35 USC 101. See MPEP § 

2106 IV. B. l(a). 

Note: Replacing the limitation "computer readable medium" with "non­

transitory computer readable storage medium" would overcome this 

particular ground of rejection. 

Claim Rejections - 35 USC§ 103 

11. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

12. 

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

Claims 1·3, 7~9 and 13~17 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kim et al (hereinafter referred to as Kim) (US Pub 
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lication No. 2007 /0133386 Al) (Pub. Date June 14, 2007) (Submitted 

with IDS) in view of Sorrells et al (hereinafter refereed as Sorrells) (U.S. 

Patent No. 7,054,596) (Date of Patent: May 30, 2006) (All of these 

references are submitted with IDS) 

Examiner Note: A review of the office action made to 

PCT /US2009 / 060995 reveals that, it is still applicable to the current 

claims. 

13. As per independent claims 1 Kim discloses a method for 

communications transmission using orthogonal frequency division 

multiple access on a network (para [0009] wherein the mobile 

communication system is usually in the form of a network) comprising: 

providing a plurality of transmitting network devices with a set of 

available subcarriers for orthogonal frequency division multiple 

access (para [0009], [0014] wherein the cells are the network devices); 

providing a corresponding element of a pseudorandom noise sequence for 

each subcarrier of the set of available subcarriers (para [0065]); 

allocating a subset of the set of available subcarriers to each of the 

transmitting network devices (para [0065] wherein different carder is 

assigned to different cells); 

a transmitting network device of the plurality of devices mapping a 

packet onto a plurality of used subcarriers of its allocated subset of 

available subcarriers, wherein the step of mapping the packet 
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comprises mapping the packet onto a plurality of modulated 

symbols to be transmitted on the used subcarriers (para [0065]); the 

transmitting network device performing a predetermined transformation on 

a modulated symbol using the element of the pseudorandom noise 

sequence corresponding to the used subcarrier (para [0072]); 

the transmitting network device transmitting the transformed 

symbol to a receiving i network device (para [0065]). 

Kim does not specifically teach the limitation recited as a transmitting 

network device of the plurality of devices mapping a packet onto a 

plurality of used subcarriers of its allocated subset of available 

subcarriers, wherein the step of mapping the packet comprises mapping 

the packet onto a plurality of quadrature amplitude modulated symbols 

to be transmitted on the used subcarriers; the transmitting network 

device performing a predetermined transformation on a quadrature 

amplitude modulated symbol using the element of the pseudorandom 

noise sequence corresponding to the used subcarrier. 

However, Sorrells teaches a transmitting network device of the 

plurality of devices mapping a packet onto a plurality of used 

subcarriers of its allocated subset of available subcarriers, wherein 

the step of mapping the packet comprises mapping the packet onto 

a plurality of modulated symbols to be transmitted on the used 

subcarriers (col 103, In 2-22), and mapping the packet onto a plurality 
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of quadrature amplitude modulated symbols (col 75, In SO-col 76, In 7 

wherein quadrature amplitude modulation is adopted). 

It would have been obvious to one of ordinary skill in the art to combine 

the teachings of Kim and Sorrells since adopting quadrature amplitude 

modulation in an OFDMA network would have simplified the modulation 

and demodulation system. 

14. As per independent claims 7 Kim discloses a method for 

communications reception using orthogonal frequency division 

multiple access on a network (para [0009]) comprising: 

receiving a first scrambled orthogonal frequency division 

modulation symbol from a first transmitting network device, the 

first orthogonal frequency division modulation symbol comprising a 

first plurality of scrambled modulation symbols transmitted on a 

corresponding first plurality of used subcarriers assigned to the first 

transmitting network device (para [0065] wherein the modulation 

contains periodically recurrent noise and can thus be regarded as 

scrambled modulation); 

receiving a second scrambled orthogonal frequency division 

modulation symbol from a second transmitting network device, the 

second orthogonal frequency division modulation symbol 

comprising a second plurality of scrambled modulation symbols 

transmitted on a corresponding second plurality of used subcarriers 

assigned to the second transmitting network device (para [0065]); 
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wherein the first plurality of subcarriers and the second plurality of 

subcarriers are subsets of a set of available subcarriers, and wherein 

the subcarriers of the set of available subcarriers have 

corresponding elements of a pseudorandom noise sequence (para 

[0065]); and 

descrambling the first and second scrambled orthogonal frequency 

division modulation symbols, the step of descrambling comprising 

descrambling a scrambled modulation symbol transmitted on a used 

subcarrier using the element of the pseudorandom noise sequence 

corresponding to the used subcarrier (para [0065] wherein the pilot 

signal contains the pseudorandom noise info; para [0070]-[0071] wherein 

the pilot signal is used for frequency synchronization during 

descrambling). 

Kim does not specifically teach receiving a first scrambled orthogonal 

frequency division modulation symbol from a first transmitting network 

device, the first orthogonal frequency division modulation symbol 

comprising a first plurality of scrambled quadrature amplitude 

modulation symbols transmitted on a corresponding first plurality of 

used subcarriers assigned to the first transmitting network device; 

receiving a second scrambled orthogonal frequency division modulation 

symbol from a second transmitting network device, the second 

orthogonal frequency division modulation symbol comprising a second 

plurality of scrambled quadrature amplitude modulation symbols 

transmitted on a corresponding second plurality of used subcarriers 

Page 8 



Application/Control Number: 12/580,227 

Art Unit: 2432 

assigned to the second transmitting network device; and descrambling 

the first and second scrambled orthogonal frequency division modulation 

symbols, the step of descrambling comprising descrambling a scrambled 

quadrature amplitude modulation symbol transmitted on a used 

subcarrier using the element of the pseudorandom noise sequence 

corresponding to the used subcarrier. 

However, Sorrells teaches the orthogonal frequency division 

modulation symbol comprising a plurality of scrambled quadrature 

amplitude modulation symbols transmitted on a corresponding 

plurality of used subcarriers assigned to the transmitting network 

device (col 103, In 2-22; col 75, In SO-col 76, In 7). 

It would have been obvious to one of ordinary skill in the art to combine 

the teachings of Kim and Sorrells since adopting quadrature amplitude 

modulation in an OFDMA network would have simplified the modulation 

and demodulation system. 

15. As per independent claims 13 Kim discloses a method a 

communications network system (para [0009]}, comprising: 

a network device configured to transmit a modulated symbol on a 

subcarrier of a set of subcarriers available for orthogonal frequency 

division multiple access (para [0009]); 

wherein the network device is configured to perform a constellation 

scrambling operation on the modulated symbol (para [0063]-[0065]; 

Fig. 3C wherein constellation structure is shown), the constellation 
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scrambling operation comprising: a sequence generator (para [0065]); 

and, while proceeding through the set of available subcarriers in a 

predetermined order, advancing the sequence generator for each 

subcarrier preceding the subcarrier, and using an element of a 

sequence generated by the sequence generator to scramble the 

modulated symbol (pare [0065], [0070]-[0071]). 

Kim does not specifically teach a network device configured to transmit a 

quadrature amplitude modulated symbol on a subcarrier of a set of 

subcarriers available for orthogonal frequency division multiple access; 

wherein the network device is configured to perform a constellation 

scrambling operation on the quadrature amplitude modulated symbol, 

the constellation scrambling operation comprising: initializing a sequence 

generator with a predetermined seed; and, while proceeding through the 

set of available subcarriers in a predetermined order, advancing the 

sequence generator for each subcarrier preceding the subcarrier, and 

using an element of a sequence generated by the sequence generator to 

scramble the quadrature amplitude modulated symbol. 

However, Sorrells teaches a network device configured to transmit a 

quadrature amplitude modulated symbol (col 75, In 50-col 76, In 7) 

and initializing a sequence generator with a predetermined seed (col 

119, In 49-57). 

It would have been obvious to one of ordinary skill in the art to combine 

the teachings of Kim and Sorrells since adopting quadrature amplitude 
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modulation in an OFDMA network would have simplified the modulation 

and demodulation system, and using a predetermined seed would have 

enabled the generation of pseudorandom noise. 

16. As per independent claims 16 Kim discloses a network device 

configured to transmit a modulated symbol on a subcarrier of a set 

of subcarriers available for orthogonal frequency division multiple 

access (para [0009], [00651), 

the network device comprising the steps of: 

performing a constellation scrambling operation on the modulated 

symbol to form a scrambled modulated symbol (para [0065], [0070]­

[0071]), 

the constellation scrambling operation comprising: a sequence 

generator (para [0065]); and, 

while proceeding through the set of available subcarriers in a 

predetermined order, advancing the sequence generator for each 

subcarrier preceding the subcarrier, and using an element of a 

sequence generated by the sequence generator to scramble the 

modulated symbol (para [0065], [0070]-[0071]). 

Kim does not specifically teach a network device configured to transmit a 

quadrature amplitude modulated symbol on a subcarrier of a set of 

subcarriers available for orthogonal frequency division multiple access, 

the network device comprising a computer readable medium having a 
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computer executable program code embodied on the computer readable 

medium, wherein the computer executable code is configured to cause 

the network device to perform the steps of: performing a constellation 

scrambling operation on the quadrature amplitude modulated symbol to 

form a scrambled quadrature amplitude modulated symbol, the 

constellation scrambling operation comprising: initializing a sequence 

generator with a predetermined seed; and, while proceeding through the 

set of available subcarriers in a predetermined order, advancing the 

sequence generator for each subcarrier preceding the subcarrier, and 

using an element of a sequence generated by the sequence generator to 

scramble the quadrature amplitude modulated symbol. 
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However, Sorrells teaches a network device configured to transmit a 

quadrature amplitude modulated symbol (col 75, In 50-col 76, In 7), 

the network device comprising a computer readable medium having 

a computer executable program code embodied on the computer 

readable medium, wherein the computer executable code is 

configured to cause the network device to perform the steps (col 53, 

In 39-50), and initializing a sequence generator with a 

predetermined seed (col 119, In 49-57). 

It would have been obvious to one of ordinary skill in the art to combine 

the teachings of Kim and Sorrells since adopting quadrature amplitude 

modulation in an OFDMA network would have simplified the modulatior 

and demodulation system, adopting computer executable program would 
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have enabled the automatic control of the system, and using a 

predetermined seed would have enabled the generation of pseudorandom 

noise. 

17. As per dependent claims 2 Kim further teaches the steps of providing a 

corresponding element of a pseudorandom noise sequence and 

performing a ~redetermined transformation (para [0065], [0072]) 

comprise: the transmitting network device receiving an initial 

pseudorandom noise sequence element from a pseudorandom noise 

sequence generator, the initial pseudorandom noise sequence element 

corresponding to a first available subcarrier and transforming the symbol 

to be transmitted on the first available subcarder if the first available 

subcarrier is a used subcarrier (para [0065] wherein v(k) is the generated 

random sequence and thus there must be a random noise generator 

inside the system. Each value of k represents a recurrently-used 

subcarrier, and when k=0, v(k) gives the initial random element and the 

corresponding subcarrier is assigned to the transmitter); and the 

transmitting network device advancing the pseudorandorn noise 

generator to receive a next element of the pseudorandom noise sequence 

corresponding to a next available subcarrier and transforming the 

symbol to be transmitted on the next available subcarder if the next 

available subcarrier is a used subcarrier (para [0065] wherein when k 
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increases, the next random element is used and the corresponding 

symbol is transmitted). 

18. As per dependent claims 3 Kim further teaches the step of the 

transmitting network device advancing the pseudorandom noise 

generator is repeated until a symbol to be transmitted on a last used 

subcarrier is transformed (para [0065] wherein v(k) is a pesudorandom 

sequence and it was well known in the art at the time of the invention 

that such sequence will repeat after its end, thus, the v(k)-related 

subcarrier will repeat after the end also). 

19. As per dependent claims 8 Kim further teaches the step of 
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descrambling the first and second scrambled orthogonal frequency 

division modulation symbols (para [0065] wherein first and second 

scrambled orthogonal frequency division modulation symbols are taught 

when k equals 0 and 1, respectively; para [0070]-[0071] wherein 

descrambling is taught) comprises receiving an initial pseudorandom 

noise sequence element from a pseudorandom noise sequence generator, 

the initial pseudorandom noise sequence element corresponding to a first 

available subcarrier (para [0065]) and descrambling the symbol received 

on the first available subcarrier if the first available subcarrier is a used 

subcarrier (para [0070]-[0071]); and advancing the pseudorandom noise 

generator to receive a next element of the pseudorandom noise sequence 

corresponding to a next available subcarrier and descrambling the 
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symbol received on the next available subcarrier if the next available 

subcarrier is a used subcarrier (para [0065], [0070]-[0071]). 

20. As per dependent claims 9 Kim further teaches the step of advancing 

the pseudorandom noise generator is repeated until a symbol to be 

transmitted on a last used subcarrier is descrambled (para [0065], 

[0070]-[0071 ]). 

21. As per dependent claims 14 Kim further teaches a second network 
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device configured to transmit a second modulated symbol on a second 

subcarrier of the set of available subcarriers (para [0065]); wherein the 

second network device is configured to perform a second constellation 

scrambling operation on the second quadrature amplitude modulated 

symbol (para [0063]-[0065]; Fig. 3C), the second constellation scrambling 

operation comprising: a second sequence generator (para [0065] wherein 

multiple cell groups are taught, each group corresponds to a random 

sequence and must have a sequence generator); and, while proceeding 

through the set of available subcarriers in the predetermined order, 

advancing the second sequence generator for each subcarrier preceding 

the second subcarrier, and using a second element of a second sequence 

generated by the second sequence generator to scramble the second 

quadrature amplitude modulated symbol (para [0065], [0070]-[0071]). 

Sorrells further teaches a network device configured to transmit a 

quadrature amplitude modulated symbol (col 75, In 50-col 76, In 7), 

initializing a sequence generator with the predetermined seed (col 119, In 

49-57). 
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22. As per dependent claims 15 Kim further teaches a receiving network 

device configured to receive the first and second scrambled modulated 

symbols (para [0063]-[0065], [0070]-[0071]; Fig. 3C); wherein the 

receiving network device is configured to perform a constellation 

descrambling operation on the first and second scrambled modulated 

symbols (para [0063]-[0065], [0070]-[0071]; Fig. 3C), comprising: a third 

sequence generator (para [0065]); and, while proceeding through the set 

of available subcarriers in the predetermined order, advancing the third 

sequence generator for each subcarrier preceding the first subcarder, 
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and using the first element to descramble the first modulated symbol, 

advancing the third sequence generator for each subcarrier preceding the 

second subcarrier, and the using the second element to descramble the 

second modulated symbol (para [0065], [0070]-[0071] wherein 

synchronized descrambling is taught). Sorrells further eaches the 

quadrature amplitude modulated symbols (col 75, In 50-col 76, In 7), 

and initializing a sequence generator with the predetermined seed (col 

119, In 49-57), initializing a sequence generator with the predetermined 

seed (col 119, In 49-57). 

23. As per dependent claim 17 Kim further teaches a system configured to 

cause the device to transmit the scrambled modulated symbol to a 

receiving network device (para [0065]). Sorrells further teaches 

quadrature amplitude modulated symbol (col 75, In 50-col 76, In 7) and 

the computer executable program code is further configured to cause the 
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24. 

device to transmit the symbol to a receiving network device (col 53, In 

39-50). 

Claims 4. 5 and 10-11 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kim et al (hereinafter referred to as Kim) (US Pub 

lication No. 2007 /0133386 Al) (Pub. Date June 14, 2007) (Submitted 

with IDS) in view of Sorrells et al (hereinafter refereed as Sorrells) (U.S. 

Patent No. 7,054,596) (Date of Patent: May 30, 2006) and further in view 

of Tanaka et al ((hereinafter referred to as Tanaka) (US Publication No. 

2005/0287964 Al) (Pub. Date Dec 29, 2005) (All of these references are 

submitted with IDS) 

25. As per dependent claims 4 Kim and Sorrells teach the method of claim 

1. Kim teaches the pseudorandom noise sequence (para [0065]) but does 

not specifically teaches the pseudorandom noise sequence comprises a 

PN-15 sequence. However, Tanaka teaches the pseudorandom noise 

sequence comprises a PN-15 sequence (para [0083]). It would have been 

obvious to one of ordinary skill in the art to combine the teachings of 

Kim, Sorrells and Tanaka since adopting PN-15 sequence would have 

simplified the generation of random noise. 

26. As per dependent claims 5 Kim further teaches the element of the 

pseudorandom noise sequence is a 'l' and the element of the 

pseudorandom noise sequence is a 'O' (para [0065] wherein the random 

sequence v(k) may be O or 1). Sorrells further teaches the quadrature 
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amplitude modulated symbol (col 75, In 50-col 76, In 7), the step of 

performing the predetermined transformation comprises rotating the 

symbol by 180 deg if the element of the sequence is a certain value and 

not modifying the symbol if the element of the sequence is another value 

(col 121, In 43-48 wherein 4th and 7th terms are rotated by 180 deg and 

other terms keep unchanged). 

27. As per dependent claims 10 Kim and Sorrells teach the method of 

claim 7. Kim teaches the pseudorandom noise sequence (para [0065]) but 

does not specifically teaches the pseudorandom noise sequence 

comprises a 15th order pseudorandom noise sequence. However, Tanaka 

teaches the pseudorandom noise sequence comprises a 15th order 

pseudorandom noise sequence (para [0083] wherein the PN15 sequence 

is a 15th order random sequence). It would have been obvious to one of 

ordinary skill in the art to combine the teachings of Kim, Sorrells and 

Tanaka since adopting 15th order sequence would have simplified the 

generation of random noise. 

28. As per dependent claims 11 Kim further teaches the step of 

descrambling the scrambled modulated symbol (para [0070]-[0071]), the 

element of the pseudorandom noise sequence is a '1' and the element of 

the pseudorandom noise sequence is a '0' (para [0065]). Sorrells further 

teaches the quadrature amplitude modulated symbol (col 75, In 50-col 

76, In 7), rotating the symbol by 180 deg if the element of the sequence is 
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29. 

a certain value and not modifying the symbol if the element of the 

sequence is another value (col 121, In 43-48). 

Claims 6. 12 and 18 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kim et al (hereinafter referred to as Kim) (US Pub 

lication No. 2007 /0133386 Al) (Pub. Date June 14, 2007) (Submitted 

with IDS) in view of Sorrells et al (hereinafter refereed as Sorrells) (U.S. 

Patent No. 7, 054,596) (Date of Patent: May 30, 2006) and further in view 

of Tanaka et al ((hereinafter referred to as Tanaka) (US Publication No. 

2005/0287964 Al) (Pub. Date Dec 29, 2005) and further in view of 

200810076432 Al to Senarath et al. (hereinafter 'Senarath') (All of these 

references are submitted with IDS) 

30. As per dependent claim 6 Kim, Sorrells and Tanaka teach the method 

of claim 4. Sorrells further teaches the receiving network device 

comprises a network coordinator (col 70, In 4-11) but does not 

specifically teach the packet comprises a resource reservation request 

packet. 

However, Senarath teaches the packet comprises a resource reservation 

request packet (para [0034]). It would have been obvious to one of 

ordinary skill in the art to combine the teachings of Kim, Sorrells, 

Tanaka and Senarath since using resource reservation coding would 

have ensured the communication quality. 
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31. As per dependent claim 12, Kim, Sorrells and Tanaka teach the method 

of claim 4. Kim further teaches first and second scrambled orthogonal 

frequency division modulation symbols (para [0065]). Sorrells further 

teaches the method is performed by a network coordinator (col 70, In 4-

11). Kim, Sorrells and Tanaka do not specifically teach the method is 

performed by a network coordinator and wherein first and second 

scrambled orthogonal frequency division modulation symbols are 

contained in a resource reservation request packet. However, Senarath 

teaches the symbols are contained in a resource reservation request 

packet (para [0034]). It would have been obvious to one of ordinary skill 

in the art to combine the teachings of Kim, Sorrells, Tanaka and 

Senarath since using resource reservation coding would have ensured 

the communication quality. 

32. As per dependent claim 18, Kim and Sorrells teach the network device 

of claim 1 7. Kim further teaches the sequence comprises a 

pseudorandom sequence (para [0065]). Sorrells further teaches the 

receiving network device comprises a network coordinator (col 70, In 4-

11), and the quadrature amplitude modulated symbol (col 75, In 50-col 

76, In 7). Kim and Sorrells do not specifically teach the sequence 

comprises a 15th order pseudorandom sequence, and the quadrature 

amplitude modulated symbol comprises an encoded symbol of a resource 

reservation request. However, Tanaka teaches the sequence comprises a 

15th order pseudorandom sequence (para [0083]). Senarath teaches an 

encoded symbol of a resource reservation request (para [0034]). It would 

have been obvious to one of ordinary skill in the art to combine the 
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teachings of Kim, Sorreils, Tanaka and Senarath since adopting 15th 

order sequence would have simplified the generation of random noise, 

and using resource reservation coding would have ensured the 

communication quality. 

Conclusion 

33. The prior art made of record and not relied upon is considered pertinent 

to applicant's disclosure.(See PTO-Form 892). 
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Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to Samson 

B Lemma whose telephone number is 571-272-3806. The 

examiner can normally be reached on Monday-Friday (8:00 am---

4: 30 pm). If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, BARRON JR GILBERTO 

can be reached on 571-272-3799. The fax phone number for the 

organization where this application or proceeding is assigned is 

571-273-8300. 

/ SAMSON LEMMA/ 

Primary Examiner, Art Unit 2432 
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I. ~ 

ENTROPIC COMMUNICATIONS, INC. 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 

Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article t 9: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chcmin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

For more detailed instructions, see the notes on the accompanying sheet. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 

Article I 7(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to the protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D the protest together with the decision thereon has been transmitted to the International Bureau together with the 

applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

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

4. Reminders 
Shortly after the expiration of 18 months· from the priority date, the international application will be published by the 

International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 

application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis. I and 90bis.3, respectively, 

before the completion of the technical preparations for international publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 

International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 

international preliminary examination report has been or is to be established. These comments would also be made available to 

the public but not before the expiration of30 months from the priority date. 

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

examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 

date (in some Offices even later); otherwise, the applicant must. within 20 months from the priority date. perform the prescribed 

acts for entry into the national phase before those designated Offices. 

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

months. 
See the Annex to Form PCT/IB/30 I and. for details about the applicable time limits, Office by Office, see the PCT Applicant's 

Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISNUS 
Commissioner for Patents 
P.O. Box 1450. Alexandria. Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISA/220 (January 2004) 

Authorized officer: 

Blaine R. Copenheaver 

Telephone No. 571-272-7774 

(See notes on accompanying sheet) 
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International application No. International filing date (day/month/year) 

I 
(Earliest) Priority Date (day/month/year) 

PCT/US2009/060952 16 October 2009 16 October 2008 

Applicant 
ENTROPIC COMMUNICATIONS, INC. 

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

This international search report consists of a total of ~ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

I. Basis of the report 

2. 

3. 

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

b. □ 

C. □ 

□ 

□ 

IZJ the international application in the language in which it was filed. 

D a translation of the international application into ______________ which is the language of 
a translation furnished for the purposes of international search (Rules l 2.3(a) and 23. I (b )). 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

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

Certain claims were found unsearchable (see Box No. 11). 

Unity of invention is lacking (see Box No. lll). 

4. With regard to the title, 

IZJ _the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: \. 

5. With regard to the abstract, 

IZJ the text is approved as submitted by the applicant. 

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

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. ""5 ____ _ 

IZJ as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

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

Form PCT/ISA/210 (first sheet) (July 2009) 
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PCT /US2009/060952 

A. CLASSIFICATION OF SUBJECT MATTER 

IPC(8) - H04J 3/06 (2009.01) 
USPC- 370/503 

According to International Patent Classification (IPC) or to both national classifi(:ation and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC(B) - H04J 3/06 (2009.01) 
USPC - 370/503 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

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

MicroPatent and Google Patents 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

y US 6,956,865 B1 (KHAUNTE et al) 18 October 2005 (18.10.2005) entire document 1-40 

y US 2008/0013473 A1 (PROCTOR, JR. et al) 17 January 2008 (17.01.2008) entire document 1-40 

y US 5,349,582 A (BISDIKIAN et al) 20 September 1994 (20.09.1994) entire document 4-5, 14-15, 24-25, and 
34-35 

' 

□ Further documents are listed in the continuation of Box C. □ . Special categories of cited documents: "T' later document published after the international filing date or/eriority 

"A"· document defining the general state of the art which is not considered date and not in conflict with the aphlication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 
filing date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than "&" document member of the same patent family 
the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

21 November 2009 10 D\:.l; zuu~ 
Name and mailing address of the !SA/US Authorized·officer: 

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver 

P.O. Box 1450, Alexandria. Virginia 22313-1450 
PCT Holpdesk: 571-272-4300 

Facsimile No. 571-273-3201 PCT OSP; 571-272-7774 

Form PCTnSA/210 (second sheet) (July 2009) 
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6290 SEQUENCE DRIVE 
SAN DIEGO, CA 92121 WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis. l) 

Date of mailing 10 OEC 2009 ( daylmonrhlyear) 

Applicant's or agent's file reference FOR FURTHER ACTION 

E080048WOP1 

International application No. 

'

International filing date (day/month/year) 

PCT/US2009/060952 16 October 2009 

International Patent Classification (IPC) or both national classification and IPC 
IPC(B)- H04J 3/06 (2009.01) 
USPC - 370/503 

Applicant ENTROPIC COMMUNICATIONS, INC. 

I. This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

See paragraph 2 below 

I 
Priority date (daylmonrhlyear) 

16 October 2008 

Box No. I 

Box No. II 

Box No. Ill 

Box No. IV 

Box No. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis. I (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Box No. VI 

Box No. VII 

Certain documents cited 

Certain defects in the international application 

Box No. VIII Certain observations on the international application 

2. FURTHER ACTiON 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the !PEA 
a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer: 
Mail Stop PCT, Attn: ISNUS Blaine R. Copenheaver 
Commissioner for Patents 21 November 2009 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

PCT Helpdesk: 571-272-4300 
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 
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Box No. I Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

IZI 
□ 

the international application in the language in which it was filed. 

a translation of the international application into _____________ which is the language of a 
translation furnished for the purposes of international search (Rules 12.J(a) and 23. l(b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis. l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 

established on the basis of a sequence listing filed or furnished: 

a. (means) 

□ 
□ 

b. (time) 

□ 
□ 
□ 

on paper 

in electronic form 

in the international application as filed 

together with the international application in electronic form 

su_bsequently to this Authority f9r the purposes of search 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 

does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 1-40 YES 

Claims None NO 

Inventive step (IS) Claims None YES 

Claims 1-40 NO 

Industrial applicability (IA) Claims 1-40 YES 

Claims None NO 

2. Citations and explanations: 

Claims 1-3, 6-13, 16-23, 26-33, and 36-40 lack an inventive step under PCT Article 33(3) as being obvious over Khaunte et al, hereinafter 

Khaunte in view of Proctor, Jr. et al, hereinafter Proctor. 

Regarding Claim 1, Khaunte teaches a method for synchronizing a plurality of nodes on a communication network (col 3, lines 35-40 for 

sharing channels in a network with a plurality of nodes), comprising: exchanging a local clock time between a first node and a second 

node over the communication network (col 3, lines 40-50 for head node communicating with other nodes with a start time to determine 

propagation delay between nodes; and col 3, tines 30-45 for current and start time of messages [a local clock time)); performing a ranging 

method between the first and second nodes based on the local clock time exchanged (col 3, lines 50-55 for determining range for nodes 

using delays based on clock times in the lookahead time value), wherein the ranging method results in an estimated propagation delay 

between the first and second node (col 3, lines 50-60 for using minimum propagation delay between nodes); and adjusting the local clock 

time either the first or second node based on the estimated propagation delay (col 3, lines 50-55 for dynamically adjusting lookahead time 

value based on propagation delay or adjusting local clock). Khaunte does not explicitly teach synchronizing clock time between the first 

and second node. In the same field of endeavor, Proctor teaches synchronizing clock time between the first and second node (paragraph 

10 for synchronizing nodes based on timing offsets). It would have been obvious to one of ordinary skill in the art at the time the invention 

was made to combine Khaunte's network method with Proctor's synchronizing because the combination would allow Khaunte's network 

method to improve communication timing between nodes on the uplink and downlink by using range calculations (Proctor, paragraph 10). 

Regarding Claim 11, Khaunte discloses network device, comprising: a controller (col 3,' lines 38-42 for access control system or 

controller); a device module (col 3, lines 30-40 for head end nodes or devices); memory coupled to the controller (col 3, tines 30-35 for 

computer program there fore a computer with memory); computer executable program code on a computer readable medium (col 3, lines 

30-35 for computer program) configured to cause the controller to perform the functions of: exchanging local clock times between a first 

node and a second node over a communication network (col 3, tines 40-50 for head node communicating with other nodes with a start 

time to determine propagation delay between nodes on a network and col 3, tines 30-45 for current and start time of messages or a local 

clock time); performing a ranging method between the first and second nodes based on the local clock times exchanged between the first 

and second nodes (col 3, lines 50-55 for determining range for nodes using delays based on clock times in the lookahead time values). 

wherein the ranging method results in an estimated propagation delay between the first and second nodes (cot 3, tines 50-60 for using 

minimum propagation delay between nodes); and adjusting the local clock times of the first and second nodes based on the estimated 

propagation delay (cot 3, lines 50-55 for dynamically adjusting lookahead time values based on propagation delay or adjusting local clock). 

Khaunte does not explicitly disclose synchronizing tocat clock time between the first and second node. In the same field of endeavor, 

Proctor discloses synchronizing local clock time between the first and second node (paragraph 10 for synchronizing nodes based on 

timing offsets). It would have been obvious to one of ordinary skill in the art at the time the invention was made to combine Khaunte's 

network with Proctor's synchronizing because the combination would allow Khaunte's network to improve communication timing between 

nodes on the uplink and downlink by using range calculations (Proctor, paragraph 10). 

Regarding Claim 21, Khaunte discloses computer program product comprising a computer usable medium having computer readable 

program code embodied therein for synchronizing a plurality of nodes on a communication network (col 3, lines 35-40 for sharing channels 

in a network with a plurality of nodes), the computer program product comprising computer readable program code configured to cause a 

device to: exchange local clock times between a first node and a second node over a communication network (col 3, lines 40-50 for head 

node communicating with other nodes with a start time to determine propagation delay between nodes and col 3, lines 30-45 for current 

and start time of messages or a local clock time); perform a ranging method between the first and second nodes based on the local clock 

times exchanged between the first and second nodes (col 3, lines 50-55 for determining range for nodes using delays based on clock 

times in the lookahead time values), wherein the ranging method results in an estimated propagation delay between the first and second 

nodes (col 3, lines 50-60 for using minimum propagation delay between nodes); and adjust the local clock times of the first and second 

nodes based on the estimated propagation delay (col 3. lines 50-55 for dynamically adjusting lookahead time values based on propagation 

delay or adjusting local clock). Khaunte does not explicitly disclose synchronizing local clock time between the first and second node. In 

the same field of endeavor, Proctor discloses synchronizing local clock time between the first and second node (paragraph 10 for 

synchronizing nodes based on timing offsets). It would have been obvious to one of ordinary skill in the art at the time the invention was 

made to combine Khaunte's network with Proctor's synchronizing because the combination would allow Khaunte's network to improve 

communication timing between nodes on the uplink and downlink by using range calculations (Proctor, paragraph 10). 
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Regarding Claim 31, Khaunte discloses a network interface module, comprising: a controller (col 3, lines 38-42 for access control system 

or controller); memory coupled to the controller (col 3, lines 30-35 for computer program there fore a computer with memory); computer 

executable program code on a computer readable medium configured to cause the controller to perform the functions of: exchanging local 

clock times between a first node and a second node over a network (col 3, lines 40-50 for head node communicating with other nodes with 

• a start time to determine propagation delay between nodes and col 3, lines 30-45 for current and start time of messages or a local clock 

time); performing a ranging method between the first and second nodes based on the local clock times exchanged between the first and 

second nodes (col 3, lines 50-55 for determining range for nodes using delays based on clock times in the lookahead time values), 

wherein the ranging method results in an estimated propagation delay between the first and second nodes (col 3, lines 50-60 for using 

minimum propagation delay between nodes); and adjusting the local clock times of the first and second nodes based on the estimated 

propagation delay (col 3, lines 50-55 for dynamically adjusting lookahead time values based on propagation delay or adjusting local clock). 

Khaunte does not explicitly disclose synchronizing local clock time between the first and second node. In the same field of endeavor, 

Proctor discloses synchronizing local clock time between the first and second node (paragraph 10 for synchronizing nodes based on timing 

offsets). It would have been obvious to one of ordinary skill in the art at the time the invention was made to combine Khaunte's network 

with Proctor's synchronizing because the combination would allow Khaunte's network to improve communication timing between nodes on 

the uplink and downlink by using range calculations (Proctor, paragraph 10). 

Regarding Claim 2, 12, 22, and 32, Khaunte teaches using the synchronized local clock time in subsequent packet transmissions between 

the first and second nodes (col 4, lines 35-40 for using minimum lookahead time for subsequent MAP messages). 

Regarding Claim 3, 13, 23, and 33, Khaunte teaches wherein exchanging local clock times, performing the ranging method (col 9, line 65 

to col 10, line 5 for ranging on cable modem networks), and adjusting the local clock times comprises: transmitting from the first node and 

receiving at the second node a first packet (col 9, lines 47-63 for transmitting a test signal and receiving test signal or packet), wherein the 

first packet comprises a first packet clock time comprising the local clock time of the first node at transmission time, and a scheduled 

arrival clock time (col 9, lines 50-60 for determining distance and timing propagation delay and determining offset or scheduled arrival time 

for packet); setting the local clock time of the second node to the first packet clock time (col 9, lines 50-63 for storing timing offset value of 

second node or setting clock time for transmitting to second node); transmitting from the second node and receiving at the first node a 

second packet at the first scheduled arrival clock time (col 9, lines 50-60 for transmitting message back upstream to adjust upstream link), 

wherein the second packet is received by the first node at an actual arrival clock time (col 10, lines 25-32 for checking propagation delay 

with theoretical delay or estimated arrival time with actual propagation time and col 15, lines 50-67 for scheduler to generate precise time 

of ranging slot or actual arrival time and generating a lookahead time taking into account propagation of MAP message); calculating and 

storing the estimated propagation delay at the first node, wherein calculating the estimated propagation delay is based on the first 

scheduled arrival clock time and the first actual time (col 9, lines 50-60 for calculating propagation delay between two nodes); transmitting 

from the first node and receiving at the second node a third packet, wherein the third packet comprises the estimated propagation delay 

(figure 5 element SAT3 for third packet transmitted to determine network timing); and storing the estimated propagation delay at the 

second node (col 9, lines 60-64 for storing offset information). 

Regarding Claim 6, 16, 26, and 36 Khaunte teaches wherein the first node is a network coordinator (col 5, lines 30-40 for network 

scheduler or coordinator). 

Regarding Claim 7, 17, 27, and 37 Khaunte teaches wherein the second node is a new node and the method is performed as part of 

admission of the second node to the communication network (col 12, lines 12-20 for performing ranging methods for new modems on the 

network). 

Regarding Claim 8, 18, 28, and 38 Khaunte teaches wherein the method is performed periodically to maintain synchronization between the 

first and second nodes (col 10, lines 1-8 for periodic ranging for network nodes). 

Regarding Claim 9, 19, 29, and 39 Khaunte teaches wherein the communication network is a mesh network (col 22, lines 1-12 for a 

network with a host of nodes or a mesh network). 

Regarding Claim 10, 20, 30, and 40 Khaunte teaches the method as shown above. Khaunte does not explicitly teach wherein the 

communication network operates in accordance with a Multimedia over Coax Alliance (MoCA) standard. In the same field of endeavor. 

Proctor teaches wherein the communication network operates in accordance with a Multimedia over Coax Alliance (MoCA) standard 

(paragraph 9 for using the MoCA standard). It would have been obvious to one of ordinary skill in the art at the time the invention was 

made to combine Khaunte's network with Proctor's standard because the combination would allow Khaunte's network to improve 

communication by using existing wiring for the network (Proctor, paragraph 9). 

Claims 4-5, 14-15, 24-25, and 34-35 lack an inventive step under PCT Article 33(3) as being obvious over Khaunte in view of Proctor, and 

further in view of Bisdikian et al, hereinafter Bisdikian. 

Regarding Claim 4, 14, 24, and 34 Khaunte teaches wherein a transmission time of a transmitted packet is measured at 90% of peak 

amplitude of a transmission signal, 90% of peak power of a transmission signal, 90% of total power of a transmission signal, or delay of a 

transmission signal (col 7, lines 45-60 for using propagation, interleaver, and processing delays to calculate the delay of the transmitted 

signal as shown in. figure 4C). Khaute and Proctor do not explicitly teach a mean delay. In the same field of endeavor, Bisdikian teaches a 

mean delay (col 6, lines 4 7-55 for mean delay of the message in the network). It would have been obvious to one of ordinary skill in the art 

at the time the invention was made to combine Khaunte and Proctor's network with Bisdikian's delay because the combination would allow 

Khaunte and Proctor's network to improve delay calculations for accessing buses and releasing slots in the network (Bisdikian, col 6, lines 

47-55). 
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Regarding Claim 5, 15, 25, and 35 Khaunte teaches wherein an arrival time of a received packet is measured at 90% of peak amplitude of 
a received signal, 90% of peak power of a received signal, 90% of total power of a received signal, or delay of a received signal (col 7, 
lines 45-60 for using propagation, interleaver, and processing delays to calculate the delay of the transmitted signal as shown In figure 4C 
and using round trip signal or both transmit and receive). Khaute and Proctor do not explicitly teach a mean delay. In the same field of 
endeavor, Bisdikian teaches a mean delay (col 6, lines 47-55 for mean delay of the message in the network). It would have been obvious 
to one of ordinary skill in the art al the time the invention was made to combine Khaunte and Proctor's network with Bisdikian's delay 
because the combination would allow Khaunte and Proctor's network to improve delay calculations for accessing buses and releasing slots 
in the network (Bisdikian, col 6, lines 47-55). 

Claims 1-40 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be 
made or used in industry. 
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From the INTERNATIONAL SEARCHING AUTHORITY 

To: PCT 
BRUCE W. GREENHAUS 
6290 SEQUENCE DRIVE 
SAN DIEGO, CA 92121 NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 

0·9 OEC 2009. (day/month/year) 

Applicant's or agent's file reference 

E080048WOP2 
FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. International filing date 

PCT /US 09/60995 
(day/month/year) 16 October 2009 (16.10.2009) 

Applicant ENTROPIC COMMUNICATIONS, INC. 

2. □ 

3. □ 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 

Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 

international search report. 

Where? Directly to the International Bureau ofWIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 8270 

For more detailed instructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no international search report will be established and that the declaration under 

Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to the protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 

applicant's request to forward the texts ofboth the protest and the decision thereon to the designated Offices. 

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

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by "the 

International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 

application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis. l and 90bis.3, respectively, 

before the completion of the technical preparations for international publication. 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 

International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 

international preliminary examination report has been or is to be established. These comments would also be made available to 

the public but not before the expiration of 30 months from the priority date. 

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

examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 

date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 

acts for entry into the national phase before those designated Offices. 

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

months. 
See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's 

Guide, Volume II, National Chapters and the WIPO Internet site. 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISN220 (January 2004) 

Authorized officer: 

PCT Helpdesk: 571-272-4300 
PCT OSP: 571-272-7774 

LeeW. Young 

(See notes on accompanying sheet) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 

E080048WOP2 ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) 

I 
(Earliest) Priority Date (day/month/year) 

PCT/US 09/60995 16 October 2009 (16.10.2009) 16 October 2008 (16.10.2008) 

Applicant 
ENTROPIC COMMUNICATIONS, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 

according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of ~ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

I . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of; 

18] the international application in the language in which it was filed. 

b. □ 

c. □ 

D a translation of the international application into ______________ which is the language of 

a translation furnished for the purposes of international search (Rules 12.3 (a) and 23.1 (b )). 

This international search report has been established taking into account the rectification of an obvious mistake 

authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

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

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

3. D Unity of invention is lacking (see Box No. lll). 

4. With regard to the title, 

• jg] the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

IZI the text is approved as submitted by the applicant. 

D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure ofthc drawings to be published with the abstract is Figure No. ___ 4 __ _ 

jg] as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US 09/60995 

A. CLASSIFICATION OF SUBJECT MATTER 

IPC(8) - H04J 11/00 (2009.01) 
USPC- 370/206 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

USPC: 370/206 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

USPC: 370/206, 208 (keyword limited - see terms below) 

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

PubWEST(USPT,PGPB,EPAB,JPAB); Google Scholar 
Search Terms Used: orthogonal, frequency, divisional, multiple, access, communication, pseudorandom, subcarrier, PN-15, rotate, 180, 

amplitude, computer, program, quadrature, sequence, resource, reservation, network, coordinator 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

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

y US 2007/0133386 A1 (Kim et al.) 14 June 2007 (14.06.2007), para [0009], [0014], 1 - 18 

(0063]-[0065], [0070)-(0072) 

y US 7,054,296 81 (Sorrells et al.) 30 May 2006 (30.05.2006), col 53, In 39-50; 1 - 18 

col 75, In SO-col 76, In 7; col 103, In 2-22; col 119, In 49-57; col 121, In 43-48 

y US 2005/0287964 A1 (Tanaka et al.) 29 December 2005 (29.12.2005), para (0083) 4-6, 10-12, 18 

y US 2008/0076432 A1 (Senarath et al.) 27 March 2008 (27.03.2008), para (0034) 6, 12, 18 

□ Further documents are listed in the continuation of Box C. □ 
* Special categories of cited documents: "T' later document published after the international filing date oderiority 

"A" document defining the general state of the art which is not considered date and not in conflict with the ap~lication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 

"E" earlier application or patent but published on or after the international "X" document of particular relevance; th~ claimed_ invention e:annot _be 
filing date considered novel or cannot be considered to mvolve an mvenllve 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document 1s 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 

means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than "&" document member of the same patent family 
the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

25 November 2009 (25.11.2009) .. 0-9 PEC 2009 
Name and mailing address of the ISA/US Authorized officer: 

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents LeeW. Young 

P.O. Box 1450, Alexandria, Virginia 22313-1450 
PCT Helpdesk: 571 •272-4300 

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774 

Form PCT/ISA/210 (second sheet) (July 2009) 
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PCT 

WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 

09 DEG ZUU9 (day/month/year) 

Applicant's or agent's file reference FOR FURTHER ACTION 

E080048WOP2 

International application No. 

I 
International filing date (day/month/year) 

PCT/US 09/60995 16 October 2009 (16.10.2009) 

International Patent Classification (JPC) or both national classification and IPC 

IPC(8) - H04J 11/00 (2009.01) 
USPC- 370/206 
Applicant ENTROPIC COMMUNICATIONS, INC. 

I. This opinion contains indications relating to the following items: 

IZI Box No. I 

□ Box No. II 

Basis of the opinion 

Priority 

See paragraph 2 below 

I 
Priority date (day/month/year) 

16 October 2008 (16.10.2008) 

□ Box No. III 

□ Box No. JV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis. I (a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

~ Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 

International Preliminary Examining Authority ("IPEA ") except that this does not apply where the applicant chooses an Authority 

other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 

opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to submit to the !PEA 

a written reply together, where appropriate, with amendments, before the expiration of3 months from the date of mailing of Form 

PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISN220. 

3. For further details, see notes to Form PCT/ISN220. 

Name and mailing address of the ISA/US Date of completion of this opinion Authorized officer: 

Mail Stop PCT. Ann: ISA/US LeeW. Young 
Commissioner for Patents 25 November 2009 (25.11 .2009) 
P.O. Box 1450. Alexandria. Virginia 22313-1450 PCT Helpdesk: 571·272·4300 

Facsimile No. 571-273-3201 PCT OSP: 571·272·7774 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

1. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

International application No. 
PCT/US 09/60995 

~ 
□ a translation of the international application into _____________ which is the language of a 

translation furnished for the purposes of international search (Rules 12.3(a) and 23. l(b)). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by OT notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

□ 
□ 

b. (time) 

on paper 

in electronic form 

D in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version OT copy ofa sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 1 - 18 YES 

Claims None. NO 

Inventive step (IS) Claims None. YES 

Claims 1 - 18 NO 

Industrial applicability (IA) Claims 1 - 18 YES 

Claims None. NO 

2. Citations and explanations: 

Claims 1-3, 7-9 and 13-17 lack an inventive step under PCT Article 33(3) as being obvious over US 2007/0133386 Al to Kim et al. 
(hereinafter 'Kim'), in view of US 7,054,296 B1 to Sorrells et al. (hereinafter 'Sorrells'). 

As per claim 1, Kim teaches a method for communications transmission using orthogonal frequency division multiple access on a network 
(para (0009] wherein the mobile communication system is usually in the form of a network) comprising: providing a plurality of transmitting 
network devices with a set of available subcarriers for orthogonal frequency division multiple access (para (0009], (0014] wherein the cells 
are the network devices); providing a corresponding element of a pseudorandom noise sequence for each subcarrier of the set of 
available subcarriers (para (0065]); allocating a subset of the set of available subcarriers to each of the transmitting network devices (para 
(0065] wherein different carrier is assigned to different cells); a transmitting network device of the plurality of devices mapping a packet 
onto a plurality of used subcarriers of its allocated subset of available subcarriers, wherein the step of mapping the packet comprises 
mapping the packet onto a plurality of modulated symbols to be transmitted on the used subcarriers (para (0065]); the transmitting network 
device performing a predetermined transformation on a modulated symbol using the element of the pseudorandom noise sequence 
corresponding to the used subcarrier (para (0072]}; the transmitting network device transmitting the transformed symbol to a receiving 
network device (para (0065]). Kim does not specifically teach a transmitting network device of the plurality of devices mapping a packet 
onto a plurality of used subcarriers of its allocated subset of available subcarriers, wherein the step of mapping the packet comprises 
mapping the packet onto a plurality of quadrature amplitude modulated symbols to be transmitted on the used subcarriers; the transmitting 
network device performing a predetermined transformation on a quadrature amplitude modulated symbol using the element of the 
pseudorandom noise sequence corresponding to the used subcarrier. However, Sorrells teaches a transmitting network device of the 
plurality of devices mapping a packet onto a plurality of used subcarriers of its allocated subset of available subcarriers, wherein the step 
otmapping the packet comprises mapping the packet onto a plurality of modulated symbols to be transmitted on the used subcarriers (col 
103, In 2-22), and mapping the packet onto a plurality of quadrature amplitude modulated symbols (col 75, In 50-col 76, In 7 wherein 
quadrature amplitude modulation is adopted). It would have been obvious to one of ordinary skill in the art to combine the teachings of 
Kim and Sorrells since adopting quadrature amplitude modulation in an OFDMA network would have simplified the modulation and 
demodulation system. 

As per claim 2, Kim further teaches the steps of providing a corresponding element of a pseudorandom noise sequence and performing a 
predetermined transformation (para (0065], (0072]) comprise: the transmitting network device receiving an initial pseudorandom noise 
sequence element from a pseudorandom noise sequence generator, the initial pseudorandom noise sequence element corresponding to a 
first available subcarrier and transforming the symbol to be transmitted on the first available subcarrier if the first available subcarrier is a 
used subcarrier (para [0065] wherein v(k) is the generated random sequence and thus there must be a random noise generator inside the 
system. Each value of k represents a recurrently-used subcarrier, and when k=0, v(k) gives the initial random element and the 
corresponding subcarrier is assigned to the transmitter); and the transmitting network device advancing the pseudorandom noise 
generator to receive a next element of the pseudorandom noise sequence corresponding to a next available subcarrier and transforming 
the symbol to be transmitted on the next available subcarrier if the next available subcarrier is a used subcarrier (para (0065] wherein 
when k increases, the next random element is used and the corresponding symbol is transmitted). 

As per claim 3, Kim further teaches the step of the transmitting network device advancing the pseudorandom noise generator is repeated 
until a symbol to be transmitted on a last used subcarrier is transformed (para (0065] wherein v(k) is a pesudorandom sequence and it 
was well known in the art at the time of the invention that such sequence will repeat after its end, thus, the v(k)-related subcarrier will 
repeat after the end also). 
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Claim 3 is written as depending on itself. For the purposes of this search and opinion, claim 3 will be treated as depending on the 
preceding claim 2. 
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As per claim 7, Kim teaches a method for communications reception using orthogonal frequency division multiple access on a network 

(para (0009]) comprising: receiving a first scrambled orthogonal frequency division modulation symbol from a first transmitting network 

device, the first orthogonal frequency division modulation symbol comprising a first plurality of scrambled modulation symbols transmitted 

on a corresponding first plurality of used subcarriers assigned to the first transmitting network device (para (0065] wherein the modulation 

contains periodically recurrent noise and can thus be regarded as scrambled modulation); receiving a second scrambled orthogonal 

frequency division modulation symbol from a second transmitting network device, the second orthogonal frequency division modulation 

symbol comprising a second plurality of scrambled modulation symbols transmitted on a corresponding second plurality of used 

subcarriers assigned to the second transmitting network device (para [0065]); wherein the first plurality of subcarriers and the second 

plurality of subcarriers are subsets of a set of available subcarriers, and wherein the subcarriers of the set of available subcarriers have 

corresponding elements of a pseudorandom noise sequence (para (0065]}; and descrambling the first and second scrambled orthogonal 

frequency division modulation symbols, the step of descrambling comprising descrambling a scrambled modulation symbol transmitted on 

a used subcarrier using the element of the pseudorandom noise sequence corresponding to the used subcarrier (para (0065] wherein the 

pilot signal contains the pseudorandom noise info; para [0070]-[0071) wherein the pilot signal is used for frequency synchronization during 

descrambling). Kim does not specifically teach receiving a first scrambled orthogonal frequency division modulation symbol from a first 

transmitting network device, the first orthogonal frequency division modulation symbol comprising a first plurality of scrambled quadrature 

amplitude modulation symbols transmitted on a corresponding first plurality of used subcarriers assigned to the first transmitting network 

device; receiving a second scrambled orthogonal frequency division modulation symbol from a second transmitting network device, the 

second orthogonal frequency division modulation symbol comprising a second plurality of scrambled quadrature amplitude modulation 

symbols transmitted on a corresponding second plurality of used subcarriers assigned to the second transmitting network device; and 

descrambling the first and second scrambled orthogonal frequency division modulation symbols, the step of descrambling comprising 

descrambling a scrambled quadrature amplitude modulation symbol transmitted on a used subcarrier using the element of the 

pseudorandom noise sequence corresponding to the used subcarrier. However, Sorrells teaches the orthogonal frequency division 

modulation symbol comprising a plurality of scrambled quadrature amplitude modulation symbols transmitted on a corresponding plurality 

of used subcarriers assigned to the transmitting network device (col 103, In 2-22; col 75, In 50-col 76, In 7). It would have been obvious to 

one of ordinary skill in the art to combine the teachings of Kim and Sorrells since adopting quadrature amplitude modulation in an OFDMA 

network would have simplified the modulation and demodulation system. 

As per claim 8, Kim further teaches the step of descrambling the first and second scrambled orthogonal frequency division modulation 

symbols (para (0065] wherein first and second scrambled orthogonal frequency division modulation symbols are taught when k equals 0 

and 1, respectively; para (0070)-(0071) wherein descrambling is taught) comprises receiving an initial pseudorandom noise sequence 

element from a pseudorandom noise sequence generator, the initial pseudorandom noise sequence element corresponding to a first 

available subcarrier (para (0065]) and descrambling the symbol received on the first available subcarrier if the first available subcarrier is a 

used subcarrier (para [0070)-(0071]); and advancing the pseudorandom noise generator to receive a next element of the pseudorandom 

noise sequence corresponding to a next available subcarrier and descrambling the symbol received on the next available subcarrier if the 

next available subcarrier is a used subcarrier (para (0065), [0070)-(0071]). 

As per claim 9, Kim further teaches the step of advancing the pseudorandom noise generator is repeated until a symbol to be transmitted 

on a last used subcarrier is descrambled (para (0065], (0070]-[0071]). 

As per claim 13, Kim teaches a communications network system (para (00091), comprising: a network device configured to transmit a 

modulated symbol on a subcarrier of a set of subcarriers available for orthogonal frequency division multiple access (para [00091); wherein 

the network device is configured to perform a constellation scrambling operation on the modulated symbol (para (0063)-(0065); Fig. 3C 

wherein constellation structure is shown), the constellation scrambling operation comprising: a sequence generator (para [0065]); and, 

while proceeding through the set of available subcarriers in a predetermined order, advancing the sequence generator for each subcarrier 

preceding the subcarrier, and using an element of a sequence generated by the sequence generator to scramble the modulated symbol 

(para [0065), [0070)-(00711). Kim does not specifically teach a network device configured to transmit a quadrature amplitude modulated 

symbol on a subcarrier of a set of subcarriers available for orthogonal frequency division multiple access; wherein the network device is 

configured to perform a constellation scrambling operation on the quadrature amplitude modulated symbol, the constellation scrambling 

operation comprising: initializing a sequence generator with a predetermined seed; and, while proceeding through the set of available 

subcarriers in a predetermined order, advancing the sequence generator for each subcarrier preceding the subcarrier, and using an 

element of a sequence generated by the sequence generator to scramble the quadrature amplitude modulated symbol. However, 

Sorrells teaches a network device configured to transmit a quadrature amplitude modulated symbol (col 75, In 50-col 76, In 7) and 

initializing a sequence generator with a predetermined seed (col 119, In 49-57). It would have been obvious to one of ordinary skill in the 

art to combine the teachings of Kim and Sorrells since adopting quadrature amplitude modulation in an OFDMA network would have 

simplified the modulation and demodulation system, and using a predetermined seed would have enabled the generation of 

pseudorandom noise. 
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As per claim 14, Kim further teaches a second network device configured to transmit a second modulated symbol on a second subcarrier 

of the set of available subcarriers (para [0065]); wherein the second network device is configured to perform a second constellation 

scrambling operation on the second quadrature amplitude modulated symbol (para [0063)-(0065); Fig. 3C), the second constellation 

scrambling operation comprising: a second sequence generator (para [0065] wherein multiple cell groups are taught, each group 

corresponds to a random sequence and must have a sequence generator); and, while proceeding through the set of available subcarriers 

in the predetermined order, advancing the second sequence generator for each subcarrier preceding the second subcarrier, and using a 

second element of a second sequence generated by the second sequence generator to scramble the second quadrature amplitude 

modulated symbol (para [0065), [0070]-(00711). Sorrells further teaches a network device configured to transmit a quadrature amplitude 

modulated symbol (col 75, In 50-col 76, In 7), initializing a sequence generator with the predetermined seed (col 119, In 49-57). 

As per claim 15, Kim further teaches a receiving network device configured to receive the first and second scrambled modulated symbols 

(para [0063)-[0065], [0070)-(0071]; Fig. 3C); wherein the receiving network device is configured to perform a constellation descrambling 

operation on the first and second scrambled modulated symbols (para (0063)-(0065], [0070]-(0071); Fig. 3C), corpprising: a third sequence 

generator (para (00651); and, while proceeding through the set of available subcarriers in the predetermined order, advancing the third 

sequence generator for each subcarrier preceding the first subcarrier, and using the first element to descramble the first modulated 

symbol, advancing the third sequence generator for each subcarrier preceding the second subcarrier, and the using the second element to 

descramble the second modulated symbol (para [0065], [0070]-[0071] wherein synchronized descrambling is taught). Sorrells further 

teaches the quadrature amplitude modulated symbols (col 75, In 50--col 76, In 7) , and initializing a sequence generator with the 

predetermined seed (col 119, In 49-57), initializing a sequence generator with the predetermined seed (col 119, In 49-57). 

As per claim 16, Kim teaches a network device configured to transmit a modulated symbol on a subcarrier of a set of subcarriers available 

for orthogonal frequency division multiple access (para [0009], [00651), the network device comprising the steps of: performing a 

constellation scrambling operation on the modulated symbol to form a scrambled modulated symbol (para [0065], [0070]-[00711), the 

constellation scrambling operation comprising: a sequence generator (para [00651); and, while proceeding through the set of available 

subcarriers in a predetermined order, advancing the sequence generator for each subcarrier preceding the subcarrier, and using an 

element of a sequence generated by the sequence generator to scramble the modulated symbol (para [0065], [0070)-[0071 )). Kim does 

not specifically teach a network device configured to transmit a quadrature amplitude modulated symbol on a subcarrier of a set of 

subcarriers available for orthogonal frequency division multiple access, the network device comprising a computer readable medium 

having a computer executable program code embodied on the computer readable medium, wherein the computer executable code is 

configured to cause the network device to perform the steps of: performing a constellation scrambling operation on the quadrature 

amplitude modulated symbol to form a scrambled quadrature amplitude modulated symbol, the constellation scrambling operation 

comprising: initializing a sequence generator with a predetermined seed; and, while proceeding through the set of available subcarriers in 

a predetermined order, advancing the sequence generator for each subcarrier preceding the subcarrier, and using an element of a 

sequence generated by the sequence generator to scramble the quadrature amplitude modulated symbol. However, Sorrells teaches a 

network device configured to transmit a quadrature amplitude modulated symbol (col 75, In 50-col 76, In 7), the network device comprising 

a computer readable medium having a computer executable program code embodied on the computer readable medium, wherein the 

computer executable code is configured to cause the network device to perform the steps (col 53, In 39-50), and initializing a sequence 

generator with a predetermined seed (col 119, In 49-57). It would have been obvious to one of ordinary skill in the art to combine the 

teachings of Kim and Sorrells since adopting quadrature amplitude modulation in an OFDMA network would have simplified the modulation 

and demodulation system, adopting computer executable program would have enabled the automatic control of the system, and using a 

predetermined seed would have enabled the generation of pseudorandom noise. 

As per claim 17, Kim further teaches a system configured to cause the device to transmit the scrambled modulated symbol to a receiving 
network device (para [00651). Sorrells further teaches quadrature amplitude modulated symbol (col 75, In 50-col 76, In 7) and the computer 

executable program code is further configured to cause the device to transmit the symbol to a receiving network device (col 53, In 39-50). 

Claims 4, 5, 1 O and 11 lack an inventive step under PCT Article 33(3) as being obvious over Kim in view of Sorrells, and further in view of 

US 2005/0287964 A 1 to Tanaka et al. (hereinafter 'Tanaka'). 

As per claim 4, Kim and Sorrells teach the method of claim 1. Kim teaches the pseudorandom noise sequence (para [0065]) but does not 

specifically teaches the pseudorandom noise sequence comprises a PN-15 sequence. However, Tanaka teaches the pseudorandom 

noise sequence comprises a PN-15 sequence (para [0083]). It would have been obvious to one of ordinary skill in the art to combine the 

teachings of Kim, Sorrells and Tanaka since adopting PN-15 sequence would have simplified the generation of random noise. 

As per claim 5, Kim further teaches the element of the pseudorandom noise sequence is a '1' and the element of the pseudorandom noise 

sequence is a 'O' (para [0065] wherein the random sequence v(k) may be O or 1). Sorrells further teaches the quadrature amplitude 

modulated symbol (col 75, In 50-col 76, In 7), the step of performing the predetermined transformation comprises rotating the symbol by 

180 deg if the element of the sequence is a certain value and not modifying the symbol if the element of the sequence is another value (col 

121, In 43-48 wherein 4th and 7th terms are rotated by 180 deg and other terms keep unchanged). 

As per claim 10, Kim and Sorrells teach the method of claim 7. Kim teaches the pseudorandom noise sequence (para [00651) but does not 

specifically teaches the pseudorandom noise sequence comprises a 15th order pseudorandom noise sequence. However, Tanaka 

teaches the pseudorandom noise sequence comprises a 15th order pseudorandom noise sequence (para [0083] wherein the PN15 

sequence is a 15th order random sequence). It would have been obvious to one of ordinary skill in the art to combine the teachings of 

Kim, Sorrells and Tanaka since adopting 15th order sequence would have simplified the generation of random noise. 
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As per claim 11, Kim further teaches the step of descrambling the scrambled modulated symbol (para [0070)-(0071 )), the element of the 

pseudorandom noise sequence is a '1' and the element of the pseudorandom noise sequence is a 'O' (para [0065)). Sorrells further 

teaches the quadrature amplitude modulated symbol (col 75, In 50-col 76, In 7), rotating the symbol by 180 deg if the element of the 

sequence is a certain value and not modifying the symbol if the element of the sequence is another value (col 121, In 43-48). 

Claims 6, 12 and 18 lack an inventive step under PCT Article 33(3) as being obvious over Kim in view of Sorrells and Tanaka, and further 
in view of US 2008/0076432 A 1 to Senarath et al. (hereinafter 'Senarath'). 

As per claim 6, Kim, Sorrells and Tanaka teach the method of claim 4. Sorrells further teaches the receiving network device comprises a 

network coordinator (col 70, In 4-11) but does not specifically teach the packet comprises a resource reservation request packet. 

However, Senarath teaches the packet comprises a resource reservation request packet (para (00341). It would have been obvious to one 

of ordinary skill in the art to combine the teachings of Kim, Sorrells, Tanaka and Senarath since using resource reservation coding would 

have ensured the communication quality. 

As per claim 12, Kim, Sorrells and Tanaka teach the method of claim 4. Kim further teaches first and second scrambled orthogonal 

frequency division modulation symbols (para [0065)). Sorrells further teaches the method is performed by a network coordinator (col 70, In 

4-11 ). Kim, Sorrells and Tanaka do not specifically teach the method is performed by a network coordinator and wherein first and second 

scrambled orthogonal frequency division modulation symbols are contained in a resource reservation request packet. However, Senarath 

teaches the symbols are contained in a resource reservation request packet (para (0034)). It would have been obvious to one of ordinary 

skill in the art to combine the teachings of Kim, Sorrells, Tanaka and Senarath since using resource reservation coding would have 

ensured the communication quality. 

As per claim 18, Kim and Sorrells teach the network device of claim 17. Kim further teaches the sequence comprises a pseudorandom 

sequence (para (0065)). Sorrells further teaches the receiving network device comprises a network coordinator (col 70, In 4-11 ), and the 

quadrature amplitude modulated symbol (col 75, In 50-col 76, In 7). Kim and Sorrells do not specifically teach the sequence comprises a 

15th order pseudorandom sequence, and the quadrature amplitude modulated symbol comprises an encoded symbol of a resource 

reservation request. However, Tanaka teaches the sequence comprises a 15th order pseudorandom sequence (para [0083)). Senarath 

teaches an encoded symbol of a resource reservation request (para (0034]). It would have been obvious to one of ordinary skill in the art 

to combine the teachings of Kim, Sorrells, Tanaka and Senarath since adopting 15th order sequence would have simplified the generation 

of random noise, and using resource reservation coding would have ensured the communication quality. 

Claims 1 • 18 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry. 
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METHOD AND APPARATUS FOR PERFORMING 
CONSTELLATION SCRAMBLING IN A MULTIMEDIA HOME 

NETWORK 

Cross-Reference to Related Applications 

[0001] This application claims priority from Provisional Application Serial 

Number 61/105,942, filed on October 16, 2008 and this application claims priority from 

Provisional Application Serial Number 61/144,061, filed on January 12, 2009, each 

which is hereby incorporated herein by reference in its entirety. 

Technical Field 

[0002] The disclosed method and apparatus relates generally to communication 

networks, and more particularly, some embodiments relate to constellation scrambling in 

orthogonal frequency division multiple access networks. 

Description of the Related Art 

[0003] With the many continued advancements in communications and data 

transfer technology, more and more devices are being introduced in both the consumer 

and commercial sectors with advanced, high bandwidth communications capabilities. 

Additionally, advances in processing power and low-power consumption technologies 

have led to the proliferation of communications capabilities in various products on a 

widespread basis. 

[0004] For example, communication networks are now commonplace in many 

home and office environments. Such networks allow various previously independent 
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devices to share data and other information to enhance productivity or simply to improve 

their convenience to the user. Against this backdrop, there is a growing demand for the 

ability to connect content devices ( e.g., televisions, DVD players and recorders, digital 

cameras, speakers, video cameras, etc.), computing devices, I/O devices, home 

appliances and modems. 

[0005] Home entertainment networks are typically provided in one of two 

topologies. The first is an Access topology, which can be best analogized to a tree 

structure wherein a base node communicates with nodes in its branches, but branch nodes 

do not typically communicate directly with other branches. The second is a Mesh 

topology in which any node can communicate directly with any other node in the 

network. Access topologies are typically found in apartment or office settings where a 

master node at the 'source' is used to distribute data to a plurality of downstream nodes 

(e.g., to the various apartments in an apartment building) and the downstream nodes (e.g., 

apartments) do not need to share content with one another. Mesh topologies, on the other 

hand, might be more typically found in a home environment where, although there may 

be a common source of broadband data (e.g., the main cable feed into the home), the 

homeowners may wish to share content originating from a device in one room with other 

devices in other rooms in their home. 

[0006] To address the growing demand for a digital home networking market, a 

consortium of industry leading companies formed the Multimedia over Coax Alliance 

(MoCA ™). MoCA has provided a technical standard (referred to as "MoCA") which 

defines a protocol for distributing digital entertainment over the available bandwidth on 
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coaxial cable previously installed in households for cable or satellite TV service. The 

initial MoCA standard was approved in February 2006, and routers with built-in MoCA 

capabilities (i.e., that conform to the MoCA standard), MoCA set-top boxes and MoCA 

adapters followed shortly thereafter. Accordingly, one Mesh topology is defined by the 

MoCA standard. 

[0007] Architects of these and other networks, and indeed communications 

channels in general, have long struggled with the challenge of managing multiple 

communications from various devices across a limited channel. Accordingly, network 

architects have come up with various solutions to arbitrate disputes or otherwise allocate 

bandwidth among the various communicating devices, or clients, on the network. 

Schemes used in well known network configurations such as token rings, Ethernet, and 

other configurations have been developed to allow sharing of the available bandwidth. 

Brief Summary 

[0008] According to various embodiments of the disclosed method and apparatus, 

systems and methods are provided that allow multiple transmitting network devices to 

transmit under a orthogonal frequency divisional multiple access (OFDMA) mode to a 

receiving network device. The multiple transmitting network devices may be configured 

to perform constellation scrambling on the symbols they will be transmitting using a 

predetermined scrambling sequence. They may be further configured to synchronize 

their use of the sequence, for example, by advancing the sequence for each available 

subcarrier, such that the receiving device may view the payload as if it were sent by a 
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single transmitter. Accordingly, these multiple transmissions may be descrambled using 

only one instance of a sequence generator. 

[0009] In one embodiment of the disclosed method and apparatus, a network is 

configured to operate in an OFDMA mode that aggregates Reservation Requests from 

multiple (up to 16) nodes which simultaneously transmit their payload symbols destined 

for a network coordinator (NC). Each transmitter utilizes only a subset of subcarriers, 

which have been pre-allocated to it on a mutually exclusive basis. By having 

synchronized carrier frequencies and causing the signals to arrival at the NC at the same 

time, the orthogonality of the union of all transmitted subcarriers is maintained. That is, 

the NC receives an apparently normal payload, whose demodulated subcarriers can then 

be re-partitioned to recover each individual Reservation Request. 

[0010] According to an embodiment of the disclosed method and apparatus, a 

communications network system comprises a network device configured to transmit a 

quadrature amplitude modulated symbol on a subcarrier of a set of subcarriers available 

for orthogonal frequency division multiple access; wherein the network device is 

configured to perform a constellation scrambling operation on the quadrature amplitude 

modulated symbol, the constellation scrambling operation comprising: initializing a 

sequence generator with a predetermined seed; and, while proceeding through the set of 

available subcarriers in a predetermined order, advancing the sequence generator for each 

subcarrier preceding the subcarrier, and using an element of a sequence generated by the 

sequence generator to scramble the quadrature amplitude modulated symbol. 
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[0011] Other features and aspects of the disclosed method and apparatus will 

become apparent from the following detailed description, taken in conjunction with the 

accompanying drawings, which illustrate, by way of example, the features in accordance 

with embodiments of the disclosed method and apparatus. The summary is not intended 

to limit the scope of the claimed invention, which is defined solely by the claims attached 

hereto. 

Brief Description of the Drawings 

[0012] The disclosed method and apparatus, in accordance with one or more 

various embodiments, is described in detail with reference to the following figures. The 

drawings are provided for purposes of illustration only and merely depict typical 

embodiments or examples of possible embodiments of the disclosed method and 

apparatus. These drawings are provided to facilitate the reader's understanding of the 

disclosed method and apparatus and shall not be considered limiting of the breadth, 

scope, or applicability of the claimed invention. It should be noted that for clarity and 

ease of illustration these drawings are not necessarily made to scale. 

[0013] Figure 1 illustrates an example home network in which embodiments of 

the disclosed method and apparatus may be implemented. 

[0014] Figure 2 illustrates a constellation diagram showing a coding scheme for 

16-QAM. 

[0015] Figure 3 illustrates a frequency band that may be used for OFDMA in 

accordance with an embodiment of the disclosed method and apparatus. 
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[0016] Figure 4 illustrates an OFDM coding module that may be used m 

accordance with an embodiment of the disclosed method and apparatus. 

[0017] Figure 5 illustrates a scrambling operation according to an embodiment of 

the disclosed method and apparatus. 

[0018] Figure 6 illustrates a plurality of orthogonal frequency subcarriers having 

associated elements of a pseudorandom noise sequence. 

[0019] Figure 7 illustrates a descrambling operation according to an embodiment 

of the disclosed method and apparatus. 

[0020] Figure 8 illustrates a descrambling and decoding module for a network 

device receiving signals during an OFDMA communications period in accordance with 

an embodiment of the disclosed method and apparatus. 

[0021] Figure 9 illustrates a general constellation scrambling procedure that may 

be implemented in an embodiment of the disclosed method and apparatus. 

[0022] Figure 10 illustrates a more specific scrambling procedure that may be 

implemented in an embodiment of the disclosed method and apparatus. 

[0023] Figure 11 illustrates a pseudorandom sequence generator that may be 

implemented in an embodiment of the disclosed method and apparatus. 

[0024] Figure 12 illustrates an example computing module that may be used in 

implementing various features of embodiments of the disclosed method and apparatus. 
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[0025] The figures are not intended to be exhaustive or to limit the disclosed 

method and apparatus to the precise form disclosed. It should be understood that the 

disclosed method and apparatus can be practiced with modification and alteration, and 

that the claimed invention should be limited only by the claims and the equivalents 

thereof. 

Detailed Description 

[0026] Before describing the disclosed method and apparatus in detail, it is useful 

to describe a few example environments in which the disclosed method and apparatus can 

be implemented. FIG. 1 is a diagram illustrating one such example environment 

comprising a home cable network. The example of a home environment illustrated in 

FIG. 1 also includes examples of equipment and other electronic devices or nodes that 

might be found in a typical home-networking environment, such as a network defined by 

MoCA. The network of FIG. 1 includes set-top boxes 111 and televisions (TVs) 110 

found in the master bedroom 115, the bedroom 114, and the family room 113. Also, a 

typical home network might include computing systems such as a desktop computing 

system 117 and peripherals as illustrated in the den 113, and a laptop computer 118 such 

as that illustrated in the kitchen 112. Other content devices or network devices might also 

be provided. 

[0027] In many communications networks, physical layer (PHY) packets are 

transmitted using orthogonal frequency division multiplexing (OFDM). In OFDM, data 

is modulated onto a plurality of frequency subcarriers. Each subcarrier is modulated 

using quadrature amplitude modulation (QAM). In QAM, the phases of two carrier 
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waves at the same frequency are modulated. The two subcarriers are termed the 

quadrature (Q) component and the in phase (I) component. For example, Figure 2 

illustrates a coding scheme for 16-QAM. As the Figure illustrates, both the quadrature 

and the in phase components may assume any one of four different phases, for a total of 

sixteen different symbols. By representing such a coding scheme with Q and I as axes of 

a graph, a constellation diagram may be obtained. Operations on QAM symbols may 

then be described in terms of what the operations do to their respective constellation 

point. For example, rotating point 150 by 180° would map it onto point 151, which is 

equivalent to multiplying the quadrature component by -1 and the in phase component by 

-1. As the figure illustrates, a constellation diagram comprising 2 points would be 

equivalent to binary phase shift keying (BPSK). Although BPSK requires only one 

carrier wave, references to quadrature amplitude modulation herein will be understood to 

encompass BPSK unless otherwise stated. 

[0028] A MoCA network includes a plurality of client nodes, such as TVs 110, 

set top boxes 111 and computers 117, 118. It should be noted that TVs, 110, set top boxes 

111 and computers 117, 118 are configured with a communication device that allows 

these devices to operate as a client node on the MoCA network. Initially, upon setting up 

a MoCA network, one of the client nodes is automatically selected to be a network 

coordinator (NC). For the purpose of establishing a system to allocate network 

bandwidth, the NC schedules times during which communication occurs over the 

network. The NC communicates the schedule to each client node in "Media Access 

Packets" (MAPs). Each MAP is a packet of information. One MAP is sent by the NC 

during each "MAP cycle". To enable the NC to perform these scheduling duties, the NC 
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provides an opportunity for network devices to transmit a "Reservation Request" (RR) 

that comprises a request for a certain amount of bandwidth at a certain time. The 

required time to receive these RRs grows with the size of the network. For example, if a 

MAP cycle were 1000 µs, and each RR required 17 µs, then to separately receive RRs 

from the 15 non-controlling nodes in a 16 node network would require 255 µs or about 

25% of the channel time. 

[0029] From time-to-time, the disclosed method and apparatus refers to this 

example environment. The description in terms of this environment is provided to allow 

the various features and embodiments of the disclosed method and apparatus to be 

portrayed in the context of an particular application as one example. After reading this 

description, it will become apparent to one of ordinary skill in the art how the disclosed 

method and appraratus can be implemented in different and alternative environments. 

[0030] Figure 3 illustrates a frequency band that may be used for OFDMA in 

accordance with an embodiment of the disclosed method and apparatus. In this 

frequency band, a plurality of frequency subcarriers 201 or "tones" (represented by 

upwards-pointing arrows) are provided for use in OFDM communications. In some 

embodiments, a portion of the tones 202 (represented with an 'X' above the tone) may be 

determined to be unavailable for OFDM communications, for example because the signal 

falls outside of the system's defined available bandwidth or reservation of the subcarrier 

for other uses. Accordingly, a subset of subcarriers within the frequency band may be 

available subcarriers for OFDM (the subcarriers not marked with an 'X'). In an OFDMA 

communications environment, further subsets of the available subcarriers are assigned to 
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network nodes for use in OFDMA communications. These networks nodes may then 

communicate simultaneously on their assigned subcarriers. For example, a portion of the 

subcarriers assigned to node 'A' 203 are labeled with an 'A' and the portion of the 

subcarriers assigned to node 'B' 204 are labeled with a 'B', while subcarriers that remain 

available for another node 205 are unlabeled. In some embodiment, the partitioning of 

the available subcarriers into node-specific portions may be undertaken by a network 

coordinator or controller, for example during a node admission process. In other 

embodiments, for example those lacking a network controller, the allotment of the 

available subcarriers to the network nodes may be mutually negotiated. 

[0031] In some communications networks, OFDMA may be used for all 

transmission types, for example to allow a large number of network devices to share a 

common communications medium, such as in a sensor network. In other 

communications networks, OFDMA may be used for particular transmission types. For 

example, OFDMA may be used for network transmissions that are required from 

participating network nodes for scheduling and house keeping purposes. Using MoCA 

networks as an example, OFDMA may be used to transmit RRs during an RR period of a 

MAP cycle, thereby reducing the duration of the RR period and freeing time for other 

network communications. 

[0032] In some communications networks, the different modulation schemes may 

be assigned to the different available subcarriers. For example, different schemes may be 

used because communications on the different subcarriers may have varying propagation 

or signal characteristics. For example, a first subcarrier 206 may provide a signal-to-
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noise ratio (SNR) that can support 1024-QAM, while a second subcarrier may have a 

large degree of noise, or a reduced allowed signal strength, such that it can maintain only 

2-QAM, (i.e., BPSK). Accordingly, in some embodiments, rather than requiring each 

subcarrier to have the same modulation scheme, different subcarriers may be allocated 

different modulation schemes. For example, the network medium may be periodically 

profiled and the available subcarriers may be assigned different QAM modulation 

schemes according to these profiles. 

[0033] In such an embodiment, even if OFDMA is reserved for house-keeping or 

maintenance data exchanges, such as the transmission of RRs, where packet length will 

be relative constant between different nodes, different nodes may still require different 

numbers of subcarriers. For example, if the subcarriers assigned to B 204 for OFDMA 

support a higher QAM modulation rate, such as 512-QAM, while the subcarriers assigned 

to A 203 do not support such high rates, then A may be assigned a greater number of 

subcarriers, as illustrated. 

[0034] Figure 4 illustrates an OFDM coding module that may be used in 

accordance with an embodiment of the disclosed method and apparatus. In this 

implementation, a coding module 249 receives an input bit stream 250. Input bit stream 

250 may represent a PHY packet, for example. The coding module 249 transforms the 

serial bit stream to a parallel stream using serial-to-parallel module 251. This parallel 

stream is then presented to a QAM module 252, which may comprise a plurality of QAM 

coding modules 257. In some embodiments, a QAM coding module 275 may be present 

for each available subcarrier. Accordingly, in these embodiments, when the network 
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node communicates using OFDMA, it may not use all available QAM modules. Instead, 

the network node may use only the QAM modules that correspond to its assigned subset 

of the available subcarriers. In other embodiments, the serial to parallel module 251 and 

the multiple QAM modules 257 are replaced with a single QAM coding module that 

sequentially performs QAM coding of the bit stream 250 onto the used subcarriers. 

[0035] After QAM coding, an output symbol stream 253 comprising a plurality of 

QAM symbols, and together comprising an OFDM symbol, is provided to a scrambler 

module 254. The scrambler module 254 uses the output 256 of a sequence generator 255 

to perform a constellation scrambling operation on the received QAM symbols, as 

described below with respect to Figure 5. In some embodiments, sequence generator 

module 255 comprises a pseudorandom noise sequence generator and the output 256 

comprises a pseudorandom noise sequence. The scrambled symbol stream 257 is then 

provided for further use by the transmitter. 

[0036] Figure 5 illustrates a scrambling operation according to an embodiment of 

the disclosed method and apparatus. In one embodiment, a shared pseudorandom 

sequence that is used for constellation scrambling is provided to each network device that 

will be simultaneously transmitting during an OFDMA communications period. In one 

such embodiment, the pseudorandom sequence is initialized with a common seed, such 

that each network device generates the same sequence. Furthermore, in accordance with 

one embodiment, the available subcarriers for OFDMA communications are indexed 

according to an indexing scheme that is shared among the network nodes. In this 

embodiment, when the constellation scrambling process begins (STEP 280), beginning 
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with the first OFDM symbol and first subcarrier in the frequency range, a transmitting 

network device inspects the current subcarrier to determine if the subcarrier is available 

for OFDMA communications (STEP 286). If the subcarrier is available, then the device 

determines whether the current subcarrier is being used by the device for OFDMA 

communications (STEP 281) (i.e., the subcarrier will be transmitting a QAM symbol on 

the current subcarrier). If so, then the node obtains the latest element of the 

pseudorandom sequence (STEP 282) and scrambles the QAM symbol on the used 

subcarrier (STEP 283) using the obtained element of the pseudorandom sequence. After 

STEP 283, or after STEP 281 if the subcarrier is not used, the device clocks the noise 

generator to advance she pseudorandom sequence to the next element (STEP 284). In 

STEP 287, the device determines if the current subcarrier is the last subcarrier of the 

current symbol. In the illustrated embodiment, this step is performed after STEP 284 if it 

is determined in STEP 286 that the current subcarrier is not available. If STEP 287 

determines that the current subcarrier is not the last subcarrier of the current symbol, then 

the network devices advances to the next subcarrier (STEP 288) and the method repeats 

from STEP 286. On the other hand, if the subcarrier is the last subcarrier, then the device 

determines if current symbol is the last symbol (STEP 285). If not, the device advances 

to the first subcarrier of the next symbol and the method again repeats from STEP 286. If 

the current symbol is the last symbol, then all symbols in the message have been 

scrambled, and the method ends. 

[0037] Accordingly, if this method is followed by the network devices that are 

transmitting using OFDMA, then no two network devices will scramble a symbol using 

the same pseudorandom sequence element. For example, a network device transmitting 
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on the first subcarrier will be the only device to use the first element of the pseudorandom 

noise sequence, a network device transmitting on the second subcarrier will be the only 

device to use the second element of the pseudorandom noise sequence, and so on. This 

situation is illustrated in Figure 6, where each available subcarrier effectively has a 

unique sequence element S(n). This occurs because each network device advances the 

sequence generator for each available subcarrier, even those that it does not use. In other 

embodiments, such as illustrated with respect to Figure 6, each available subcarrier may 

be assigned 

[0038] Accordingly, the receiving network device sees the transmitted payload as 

if it were sent by a single transmitter, and it can use a single sequence generator to 

descramble the received symbols. In some embodiments, the receiving network proceeds 

in a manner analogous to Figure 5. This is illustrated in Figure 7. When this method 

begins, the receiving network device seeds its sequence generator with the same initial 

seed as the transmitting network device. Then the decoding method begins (STEP 290), 

starting with the first received OFDM symbol and the first subcarrier in the frequency 

band. As described herein, the OFDM symbol on the receiver's side in this embodiment 

comprises an OFDM symbol that is a combination of a plurality of OFDM symbols that 

were sent by multiple transmitting devices using OFDMA. Analogously to the 

scrambling process, the descrambling process inspects the current subcarrier (STEP 296) 

to determine if it is available for OFDMA, and if so, determines if the subcarrier was 

used (i.e., carried a QAM symbol) (STEP 291). If the subcarrier is used, then the 

receiving device obtains the latest bit from the scrambling sequence (STEP 292) and de­

scrambles the QAM symbol on that used subcarrier (STEP 293). If the subcarrier was 
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available but not used in STEP 291, or after descrambling the subcarrier in STEP 293, 

then the receiving device clocks the noise generator (STEP 294). Continuing the de­

scrambling process, the receiving device proceeds through the subcarriers of the 

frequency band (STEP 298 and 297), and for each of the OFDM symbols (STEP 299 and 

295) in a manner analogous to the process implemented by the transmitting devices. 

After the method has ended, the receiving network device has descrambled all the 

received symbols from the plurality of transmitting devices that participated in the 

OFDMA transmission period. In some embodiments this avoids the requirement that the 

receiving network device maintain multiple sequence generators, because the receiving 

network device does not need to maintain a separate sequence generator for each 

transmitting device in order to descramble each transmitting device's communications. 

In a particular embodiment, the receiving network device may comprise a network 

controller, and the QAM symbols received during the OFDMA period may comprise the 

transmitting devices' RRs. Accordingly, the network controller may then use the 

requests to schedule an allocation of the bandwidth during an upcoming MAP and 

transmit responses to the various network devices with their assigned schedules. 

[0039] Figure 8 illustrates a descrambling and decoding module for a network 

device receiving signals during an OFDMA communications period in accordance with 

an embodiment of the disclosed method and apparatus. In this embodiment, the receiving 

module 300 obtains a scrambled symbol stream 307. Scrambled symbol stream 307 will 

typically comprise a plurality of QAM symbols transmitted on a corresponding plurality 

of used subcarriers. These used subcarriers represent the sum of the subcarriers used by 

the individual transmitting network devices during the OFDMA communications period. 
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This scrambled symbol stream 307 is provided to a descrambling module 304 for 

constellation descrambling. As described herein, because the transmitting network 

devices were able to synchronize their use of a sequence generator, the receiving network 

device can descramble the received stream 307 using a single sequence generator 305 and 

output sequence 306. The descrambled symbol stream 303 may then be provided to a 

plurality of QAM decoders 307, making up a QAM decoding module 302 for decoding. 

Once the symbols have been decoded, they may be allocated according to their respective 

transmitting network devices by allocating module 301 and output as a plurality of bit 

streams 308, with one bit stream per transmitting network device. 

[0040] Figure 9 illustrates a general constellation scrambling procedure that may 

be implemented in an embodiment of the disclosed method and apparatus. In this 

scrambling procedure, a QAM symbol 320 C(n) may be represented by a pair comprising 

an in phase component and a quadrature component, C(n) = {I(n), Q(n)}. In one 

scrambling process, the in phase component 321, I(n), and the quadrature component 

322, Q(n), of the symbol undergo transformations 324 and 325, respectively. In these 

transformations, a known element of a sequence, such as a pseudo-random sequence 323 

may be used such that de-scrambling the symbol comprises an inverse operation using 

the same sequence element. After transformation, the scrambled symbol C(n)' 328 

comprises a scrambled in phase component 326, I(n)', and a scrambled quadrature 

component 327, Q(n)'. 

[0041] Figure 10 is a block diagram of the components used to perform a 

procedure in accordance with one embodiment of the disclosed method and apparatus. In 
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this procedure, a predetermined sequence 340 is provided to a mapping function module 

342. In one embodiment, the bit stream 340 comprises a pseudorandom sequence of 1 's 

and O's. The mapping function module 342 maps 1 's to -1 's and O's to 1 's, thereby 

forming a pseudorandom sequence of 1 's and -1 's. An input symbol stream 341 is 

coupled to a symbol module 343 to obtain a QAM symbol. A multiplier 344 multiplies 

the in phase and quadrature components of the symbols by the result of the mapping 

function 342. If the current element of the pseudorandom sequence is a 1, then the 

mapping function module 342 returns a -1, and both the in phase and quadrature 

components are negated, which is equivalent to a 180° rotation ( as viewed on a 

constellation diagram). Moreover, if the current element of the pseudorandom sequence 

is a 0, then the mapping function module 342 returns 1, resulting in an identity function 

that leaves the in phase and quadrature components unchanged. The output of the 

multiplier 344 is a scrambled symbol stream 345. In this particular scrambling process, 

and other scrambling processes, the scrambling function is its own inverse. In other 

words, providing the scrambled symbol stream 345 to the symbol module 343 in place of 

the input symbol stream 341 will result in the original unscrambled stream 341 being 

output from the multiplier 344, assuming that the pseudorandom sequence 340 is 

restarted at the original initial value. 

[0042] Figure 11 illustrates a pseudorandom sequence generator that may be 

implemented in an embodiment of the disclosed method and apparatus. This figure 

illustrates a sequence generator for generating a 15th order pseudorandom noise sequence 

(PN-15(n)), with a generator polynomial X15 + X + 1. In particular embodiments, each 

network device in a communications network has such a sequence generator. At the 
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beginning of an OFDMA transmissions period, each transmitter initializes the shift 

register 370 with a predetermined seed. For example, in a particular embodiment the 

shift register 370 is initialized with the fifteen least significant bits of 0x3EA9. In some 

embodiments, the current element of the pseudorandom sequence comprises the bit 

currently occupying Ao, for example, the first element of the pseudorandom sequence 

will comprise the least significant bit of the seed. When the sequence generator is 

clocked, the shift register generates a new A14 as A0+A1, discards the bit in Ao, movies 

each bit from An to An-l- Accordingly, the sequence is generated in a deterministic 

manner, but can be shown to generate all 215 possible 15-bit combinations with an even 

distribution. Accordingly, the sequence appears to be noise-like as it proceeds. 

[0043] As described herein, because each transmitting network device 

participating in the OFDMA period initializes their generator using the same seed, and 

clocks their generator for each available subcarrier, not merely for their used subcarriers, 

the various transmitting network devices are able to synchronize their use of the 

pseudorandom sequence for QAM symbol scrambling. Accordingly, the receiving 

network device is able to use one sequence generator and descrambling module to 

descramble all the received QAM symbols during the OFDMA period, rather than 

needing to maintaining separate descrambling modules for each transmitting network 

device. 

[0044] As used herein, the term module might describe a given unit of 

functionality that can be performed in accordance with one or more embodiments of the 

disclosed method and apparatus. As used herein, a module might be implemented 
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utilizing any form of hardware, software, or a combination thereof. For example, one or 

more processors, controllers, ASICs, PLAs, P ALs, CPLDs, FPGAs, logical components, 

software routines or other mechanisms might be implemented to make up a module. In 

implementation, the various modules described herein might be implemented as discrete 

modules or the functions and features described can be shared in part or in total among 

one or more modules. In other words, as would be apparent to one of ordinary skill in the 

art after reading this description, the various features and functionality described herein 

may be implemented in any given application and can be implemented in one or more 

separate or shared modules in various combinations and permutations. Even though 

various features or elements of functionality may be individually described or claimed as 

separate modules, one of ordinary skill in the art will understand that these features and 

functionality can be shared among one or more common software and hardware 

elements, and such description shall not require or imply that separate hardware or 

software components are used to implement such features or functionality. 

[0045] Where components or modules of the disclosed method and apparatus are 

implemented in whole or in part using software, in one embodiment, these software 

elements can be implemented to operate with a computing or processing module capable 

of carrying out the functionality described with respect thereto. One such example 

computing module is shown in Figure 12. Various embodiments are described in terms 

of this example-computing module 400. After reading this description, it will become 

apparent to a person skilled in the relevant art how to implement the disclosed method 

and apparatus using other computing modules or architectures. 
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[0046] Referring now to Figure 12, computing module 400 may represent, one or 

more processors, controllers, control modules, or other processing devices, such as a 

processor 404 or for example, desktop, laptop and notebook computers; hand-held 

computing devices (PDA's, smart phones, cell phones, palmtops, etc.); mainframes, 

supercomputers, workstations or servers; or any other type of special-purpose or general­

purpose computing devices as may be desirable or appropriate for a given application or 

environment. In one embodiment, a computing module might be found in other 

electronic devices such as, for example, digital cameras, navigation systems, cellular 

telephones, portable computing devices, modems, routers, W APs, terminals and other 

electronic devices that might include some form of processing capability. 

[0047] Processor 404 might be implemented using a general-purpose or special­

purpose processing engine such as, for example, a microprocessor, controller, or other 

control logic. In the illustrated example, processor 404 is connected to a bus 402, 

although any communication medium can be used to facilitate interaction with other 

components of computing module 400 or to communicate externally. 

[0048] Computing module 400 might also include one or more memory modules, 

simply referred to herein as main memory 408. For example, preferably random access 

memory (RAM) or other dynamic memory, might be used for storing information and 

instructions to be executed by processor 404. Main memory 408 might also be used for 

storing temporary variables or other intermediate information during execution of 

instructions to be executed by processor 404. Computing module 400 might likewise 
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include a read only memory ("ROM") or other static storage device coupled to bus 402 

for storing static information and instructions for processor 404. 

[0049] The computing module 400 might also include one or more various forms 

of information storage mechanism 410, which might include, for example, a media drive 

412 and a storage unit interface 420. The media drive 412 might include a drive or other 

mechanism to support fixed or removable storage media 414. For example, a hard disk 

drive, a floppy disk drive, a magnetic tape drive, an optical disk drive, a CD or DVD 

drive (R or R W), or other removable or fixed media drive might be provided. 

Accordingly, storage media 414 might include, for example, a hard disk, a floppy disk, 

magnetic tape, cartridge, optical disk, a CD or DVD, or other fixed or removable medium 

that is read by, written to or accessed by media drive 412. As these examples illustrate, 

the storage media 414 can include a computer usable storage medium having stored 

therein computer software or data. 

[0050] In alternative embodiments, information storage mechanism 410 might 

include other similar instrumentalities for allowing computer programs or other 

instructions or data to be loaded into computing module 400. Such instrumentalities 

might include, for example, a fixed or removable storage unit 422 and an interface 420. 

Examples of such storage units 422 and interfaces 420 can include a program cartridge 

and cartridge interface, a removable memory (for example, a flash memory or other 

removable memory module) and memory slot, a PCM CIA slot and card, and other fixed 

or removable storage units 422 and interfaces 420 that allow software and data to be 

transferred from the storage unit 422 to computing module 400. 
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[0051] Computing module 400 might also include a communications interface 

424. Communications interface 424 might be used to allow software and data to be 

transferred between computing module 400 and external devices. Examples of 

communications interface 424 might include a modem or softmodem, a network interface 

(such as an Ethernet, network interface card, WiMedia, IEEE 802.XX or other interface), 

a communications port (such as for example, a USB port, IR port, RS232 port 

Bluetooth® interface, or other port), or other communications interface. Software and 

data transferred via communications interface 424 might typically be carried on signals, 

which can be electronic, electromagnetic (which includes optical) or other signals capable 

of being exchanged by a given communications interface 424. These signals might be 

provided to communications interface 424 via a channel 428. This channel 428 might 

carry signals and might be implemented using a wired or wireless communication 

medium. Some examples of a channel might include a phone line, a cellular link, an RF 

link, an optical link, a network interface, a local or wide area network, and other wired or 

wireless communications channels. 
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[0052] In this document, the terms "computer program medium" and "computer 

usable medium" are used to generally refer to media such as, for example, memory 408, 

storage unit 420, media 414, and channel 428. Additionally, the various embodiments set 

forth herein are described in terms of block diagrams, flow charts and other illustrations. 

As will become apparent to one of ordinary skill in the art after reading this document, 

the illustrated embodiments and their various alternatives can be implemented without 

confinement to the illustrated examples. For example, block diagrams and their 

accompanying description should not be construed as mandating a particular architecture 

or configuration. Accordingly, the particular embodiments disclosed herein should not 

be used to limit the scope of the claimed invention, but rather the scope of the claimed 

invention should be determined by the appended claims in light of the specification and 

without limitation to particular examples provided therein. 
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Claims 

1. A method for communications transmission using orthogonal frequency division 

multiple access on a network comprising: 

providing a plurality of transmitting network devices with a set of available 

subcarriers for orthogonal frequency division multiple access; 

providing a corresponding element of a pseudorandom noise sequence for each 

sub carrier of the set of available subcarriers; 

allocating a subset of the set of available subcarriers to each of the transmitting 

network devices; 

a transmitting network device of the plurality of devices mapping a packet onto a 

plurality of used subcarriers of its allocated subset of available subcarriers, wherein the 

step of mapping the packet comprises mapping the packet onto a plurality of quadrature 

amplitude modulated symbols to be transmitted on the used subcarriers; 

the transmitting network device performing a predetermined transformation on a 

quadrature amplitude modulated symbol using the element of the pseudorandom noise 

sequence corresponding to the used subcarrier; 

the transmitting network device transmitting the transformed symbol to a 

receiving network device. 

2. The method of claim 1, wherein the steps of providing a corresponding element of 

a pseudorandom noise sequence and performing a predetermined transformation 

compnse: 

the transmitting network device receiving an initial pseudorandom noise sequence 

element from a pseudorandom noise sequence generator, the initial pseudorandom noise 
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sequence element corresponding to a first available subcarrier and transforming the 

symbol to be transmitted on the first available subcarrier if the first available subcarrier is 

a used subcarrier; and 

the transmitting network device advancing the pseudorandom noise generator to 

receive a next element of the pseudorandom noise sequence corresponding to a next 

available subcarrier and transforming the symbol to be transmitted on the next available 

sub carrier if the next available subcarrier is a used subcarrier. 

3. The method of claim 3, wherein the step of the transmitting network device 

advancing the pseudorandom noise generator is repeated until a symbol to be transmitted 

on a last used subcarrier is transformed. 

4. The method of claim 1, wherein the pseudorandom noise sequence comprises a 

PN-15 sequence. 

5. The method of claim 4, wherein the step of performing the predetermined 

transformation comprises rotating the quadrature amplitude modulated symbol by 180° if 

the element of the pseudorandom noise sequence is a '1' and not modifying the 

quadrature amplitude modulated symbol if the element of the pseudorandom noise 

sequence is a '0'. 

6. The method of claim 4, wherein the receiving network device comprises a 

network coordinator and wherein the packet comprises a resource reservation request 

packet. 
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7. A method for communications reception using orthogonal frequency division 

multiple access on a network comprising: 

receiving a first scrambled orthogonal frequency division modulation symbol 

from a first transmitting network device, the first orthogonal frequency division 

modulation symbol comprising a first plurality of scrambled quadrature amplitude 

modulation symbols transmitted on a corresponding first plurality of used subcarriers 

assigned to the first transmitting network device; 

receiving a second scrambled orthogonal frequency division modulation symbol 

from a second transmitting network device, the second orthogonal frequency division 

modulation symbol comprising a second plurality of scrambled quadrature amplitude 

modulation symbols transmitted on a corresponding second plurality of used subcarriers 

assigned to the second transmitting network device; 

wherein the first plurality of subcarriers and the second plurality of subcarriers are 

subsets of a set of available subcarriers, and wherein the subcarriers of the set of available 

subcarriers have corresponding elements of a pseudorandom noise sequence; and 

descrambling the first and second scrambled orthogonal frequency division 

modulation symbols, the step of descrambling comprising descrambling a scrambled 

quadrature amplitude modulation symbol transmitted on a used subcarrier using the 

element of the pseudorandom noise sequence corresponding to the used subcarrier. 

8. The method of claim 7, wherein the step of descrambling the first and second 

scrambled orthogonal frequency division modulation symbols comprises receiving an 

initial pseudorandom noise sequence element from a pseudorandom noise sequence 

generator, the initial pseudorandom noise sequence element corresponding to a first 
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available subcarrier and descrambling the symbol received on the first available 

subcarrier if the first available subcarrier is a used subcarrier; and 

PATENT 

advancing the pseudorandom noise generator to receive a next element of the 

pseudorandom noise sequence corresponding to a next available subcarrier and 

descrambling the symbol received on the next available subcarrier if the next available 

subcarrier is a used subcarrier. 

9. The method of claim 8, wherein the step of advancing the pseudorandom noise 

generator is repeated until a symbol to be transmitted on a last used subcarrier is 

descrambled. 

10. The method of claim 7, wherein the pseudorandom noise sequence comprises a 

15th order pseudorandom noise sequence. 

11. The method of claim 10, wherein the step of descrambling the scrambled 

quadrature amplitude modulated symbol comprises rotating the scrambled quadrature 

amplitude modulated symbol by 180° if the element of the pseudorandom noise sequence 

is a '1' and not modifying the scrambled quadrature amplitude modulated symbol if the 

element of the pseudorandom noise sequence is a '0'. 

12. The method of claim 4, wherein the method is performed by a network 

coordinator and wherein first and second scrambled orthogonal frequency division 

modulation symbols are contained in a resource reservation request packet. 

13. A communications network system, comprising: 
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a network device configured to transmit a quadrature amplitude modulated 

symbol on a subcarrier of a set of subcarriers available for orthogonal frequency division 

multiple access; 

wherein the network device is configured to perform a constellation scrambling 

operation on the quadrature amplitude modulated symbol, the constellation scrambling 

operation comprising: 

initializing a sequence generator with a predetermined seed; and, 

while proceeding through the set of available subcarriers in a predetermined 

order, advancing the sequence generator for each subcarrier preceding the subcarrier, and 

using an element of a sequence generated by the sequence generator to scramble the 

quadrature amplitude modulated symbol. 

14. The system of claim 13, further comprising: 

a second network device configured to transmit a second quadrature amplitude 

modulated symbol on a second subcarrier of the set of available subcarriers; 

wherein the second network device is configured to perform a second 

constellation scrambling operation on the second quadrature amplitude modulated 

symbol, the second constellation scrambling operation comprising: 

initializing a second sequence generator with the predetermined seed; and, 

while proceeding through the set of available subcarriers in the predetermined 

order, advancing the second sequence generator for each subcarrier preceding the second 

subcarrier, and using a second element of a second sequence generated by the second 

sequence generator to scramble the second quadrature amplitude modulated symbol. 

-- 29 --



E080048USU2 PATENT 

15. The system of claim 14, further comprising: 

a receiving network device configured to receive the first and second scrambled 

quadrature amplitude modulated symbols; 

wherein the receiving network device is configured to perform a constellation 

descrambling operation on the first and second scrambled quadrature amplitude 

modulated symbols, comprising: 

initializing a third sequence generator with the predetermined seed; and, 

while proceeding through the set of available subcarriers in the predetermined 

order, advancing the third sequence generator for each subcarrier preceding the first 

subcarrier, and using the first element to descramble the first quadrature amplitude 

modulated symbol, advancing the third sequence generator for each subcarrier preceding 

the second subcarrier, and the using the second element to descramble the second 

quadrature amplitude modulated symbol. 

16. A network device configured to transmit a quadrature amplitude modulated 

symbol on a subcarrier of a set of subcarriers available for orthogonal frequency division 

multiple access, the network device comprising a computer readable medium having a 

computer executable program code embodied on the computer readable medium, wherein 

the computer executable code is configured to cause the network device to perform the 

steps of: 

performing a constellation scrambling operation on the quadrature amplitude 

modulated symbol to form a scrambled quadrature amplitude modulated symbol, the 

constellation scrambling operation comprising: 

initializing a sequence generator with a predetermined seed; and, 
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while proceeding through the set of available subcarriers in a predetermined 

order, advancing the sequence generator for each subcarrier preceding the subcarrier, and 

using an element of a sequence generated by the sequence generator to scramble the 

quadrature amplitude modulated symbol. 

17. The network device of claim 16, wherein the computer executable program code 

is further configured to cause the device to transmit the scrambled quadrature amplitude 

modulated symbol to a receiving network device. 

18. The network device of claim 17, wherein the receiving network device comprises 

a network coordinator, the sequence comprises a 15th order pseudorandom sequence, and 

the quadrature amplitude modulated symbol comprises an encoded symbol of a resource 

reservation request. 
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ABSTRACT 

Systems and methods are provided that allow multiple transmitting network 

devices to transmit under an orthogonal frequency divisional multiple access (OFDMA) 

mode to a receiving network device. The multiple transmitting network devices may be 

configured to perform constellation scrambling on the symbols they will be transmitting 

using a predetermined scrambling sequence. They may be further configured to 

synchronize their use of the sequence, for example, by advancing the sequence for each 

available subcarrier, such that the receiving device may view the payload as if it were 

sent by a single transmitter. Accordingly, these multiple transmissions may be 

descrambled using only one instance of a sequence generator. 

-- 32 --



0000 

-
0001 

-
-0011 

151. 

0010 

Inventor: Arndt Mueller 
Attorney Docket: E080048USU2 

Sheet 2 of 12 

Q 

0100 1100 - •• -
0101 1101 

- -
- •• -0111 1111 

- -0110 1110 

Pig. 2 

1000 .. 
~o 

1001 

-
-1011 

-1010 

--t 



202 203 
204 

I' 
I I I 

I 
I I 

I I I 

I 
I I 

I I 
I I 

I I I 
I I 

J,, I I ,,i,, 

X 
V, 'V 

A A B 

II( I I Ji 
\I,, 

Inventor: Arndt Mueller 
Attorney Docket: E080048USU2 

Sheet 3 of 12 

205 
I 

I 

I 

I 

A 

J) 1Q~EN! 
J) 

Pig. 3 

--t 
r200 

B X 

~~ I I I • 



t-

25
0 

IN
PU

T 
BI

T 
ST

R
EA

M
 

,-
-2

4
9

 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 y

 _
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 _

 
/ 

.....
 \ 

I 
25

2 
~

-
-
-
~

1
 

; 
Q

A
M

 

25
1 

: 
Q

A
M

 

: 
Q

A
M

 

; 
Q

A
M

 
S

/P
 

, 
Q

A
M

 

: 
Q

A
M

 

: 
Q

A
M

 

; 
Q

A
M

 

I 
S

E
Q

U
E

N
C

E
 

v
2

5
1

 
25

5 

v
2

5
7

 

[ 
25

3 

O
U

TP
U

T 
SY

M
BO

L 
ST

R
EA

M
 

v
2

5
1

 

G
E

N
E

R
A

T
O

R
 

2
5

6
1

l
 

25
4 

S
C

R
A

M
B

LE
R

 

\ 
I 

' 
/ 

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
~

 

Pi
g.

 4
 

25
7 

SC
R

AM
BL

ED
 S

YM
BO

L 
ST

R
EA

M
 

}>
 s .....

 
:::

:, 
-

CD
 

:::
:, 

'<
 

<
 

(/
) 

0 
~ 

:::
:,-

0 
...

...
 

CD
 

("
) 

Q
 

CD
 

;,:
;-

••
 

,...
.,. 

CD
 

}>
 

..i:
:::.

 
;
'!

"
"
-
,
 

o
m

::
::

, 
-

C
) 

8
, 

~
~
~
 

O
C

 
.i:

,..
 

CD
 

0
0

 
=

 

--+
 c

~
 

(
/)

 
C

 
I'

-)
 



286 

282 

283 

284 

287 

-t--fig. 5 

Inventor: Arndt Mueller 
Attorney Docket: E080048USU2 

Sheet 5 of 12 

START AT OFDM 280 
SYMBOL 1, 

SUBCARRIER 0 

YES 

YES 

GET LATEST NOISE 
BIT 

SCRAMBLE Q~AM No 
SYMBOL ON USED 

SUBCARRIER 

CLOCK NOISE 
GENERATOR 

NO 

288 

NO 
ADVANCE TO NEXT 

SUBCARRIER 

YES 

NO 

YES 

® 

289 

ADVANCE TO FIRST 
SUBCARRIER OF 

NEXT SYMBOL 

--t 



296 

297 

Pig. 7 

Inventor: Arndt Mueller 
Attorney Docket: E080048USU2 

Sheet 7 of 12 

ST ART AT OFDM 290 
SYMBOL 1, 

SUBCARRIER 0 

292 

293 

294 

YES 

YES 

GET LATEST NOISE 
BIT 

DE-SCRAMBLE 
QAM SYMBOL ON 

USED SUBCARRIER 

CLOCK NOISE 
GENERATOR 

YES 

YES 

~ 

NO 

NO 

NO 

NO 

298 

ADVANCE TO NEXT 
SUBCARRIER 

299 

ADVANCE TO FIRST 
SUBCARRIER OF 
NEXT SYMBOL 

--t 



t-

30
7 

SC
R

AM
BL

ED
 S

YM
BO

L 
ST

R
EA

M
 

30
0 
~
 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
, 

--
~

--
--

--
--

--
-

\ 
-
-
-
-
-
-
-
-
-
-

I 
-
-
-
-
-
-
-
-

30
2 

I 

, 
I 

I 
I 

SE
Q

U
EN

C
E 

G
EN

ER
A

TO
R

 

R
'-

3
0

6
 

30
4 

D
E

­
SC

R
A

M
B

LE
R

 

30
5 

30
7 

30
7 

30
3 

SY
M

BO
L 

ST
R

EA
M

 

30
7 

Q
A

M
 
~
 

Q
A

M
 
~
 

30
1 

Q
A

M
 

1E
--

--
--

--
1 

Q
A

M
 
~
 A

LL
O

C
A

TO
R

 
Q

A
M

 
~
 

Q
A

M
 
~
 

Q
A

M
 

1E
--

--
--

--
1 

Q
A

M
 

1E
--

--
--

--
1 

\ 
I 

'
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
✓
 

Pi
g.

 8
 

I I I 

30
8 

BI
T 

ST
R

EA
M

 1
 

30
8 

B
IT

S
T

R
E

A
~

 

30
8 

BI
T 

ST
R

EA
M

 N
 

}>
 s .....

 
:::

:, 
-

CD
 

:::
:, 

'<
 

<
 

(/
) 

0 
~ 

:::
:,-

0 
...

...
 

CD
 

("
) 

Q
 

CD
 

;,:
;-

••
 

,...
.,. 

CD
 

}>
 

0
:,

 
;'!

""
 

-
,
 

o
m

::
::

, 
-

C
) 

8
, 

~
~
~
 

O
C

 
.i:

,..
 

CD
 

0
0

 
=

 

--+
 c

~
 

(
/)

 
C

 
I'

-)
 



t-

3
2

0
--

-.
 

-C
(n

) 
=

 {
l(n

),
 Q

(n
) 

32
4 

r
3

2
3

 

P
N

(n
) 

32

-1

--
--

.-
l(

n
) 

,I TR
AN

SF
O

R
M

 u
l
(
~

 3

~~ 

32
5 

~
 T

R
AN

SF
O

R
M

 

P
ig

. 
9 

r
3

2
8

 

C
(n

)' 
=

 {
l(n

)',
 Q

(n
)'

}-
+

 

}>
 s .....

 
:::

:, 
-

CD
 

:::
:, 

'<
 

<
 

(/
) 

0 
~ 

:::
:,-

0 
...

...
 

CD
 

("
) 

Q
 

CD
 

;,:
;-

••
 

,...
.,. 

CD
 

}>
 

co
 

;'!
""

 
-
,
 

o
m

::
::

, 
-

C
) 

8
, 

~
~
~
 

O
C

 
.i:

,..
 

CD
 

0
0

 
=

 

--+
 c

~
 

(
/)

 
C

 
I'

-)
 



t-
34

2 

3
4

~
 

~
 

M
A

P
 1

 ->
 -

1 
PN

 B
IT

 S
TR

EA
M

 
O

 ->
 +

1 

I 
34

1 '°-
\ 

~ 
G

E
T

 N
E

X
T

 
IN

PU
T 

SY
M

BO
L 

ST
R

EA
M

 
S

Y
M

B
O

L 

~
3

 

34
4 

~
 

34
5 

M
U

LT
IP

LY
 

S
Y

M
B

O
L 

W
IT

H
 

SC
R

AM
BL

ED
 S

YM
BO

L 
ST

R
EA

M
 

M
A

P
 R

E
S

U
LT

 

P
ig

. 
1

0
 

}>
 s .....

 
-

:::
:, 

:::
:, 

CD
 

<
 

'<
 

CD
 

(/
) 

0 
~
 

:::
:,-

O
 

0 
CD

 
("

) 
:
,
 

~
 ~
 }

>
 

~
 

;'!
""

 
3 

o
m

 a
. 

0 
C

)
 

..
..

..
 

-
0

0
 

s;
: 

_,
,_

 
0 

C
 

I'
-)

 
0 

CD
 

.i
:,

..
=

 
0

0
 

CD
 

c
--

. 
(
/)

 
C

 
I'

-)
 

--+
 



( 

dt Mueller 
Inventor: A~nE080048USU2 

Attorney Dockte t1.1 of 12 
Shee 

--t 



-
~ 

-
~ 

--
BUS 
402 

~ 

~ 

+-

---

Inventor: Arndt Mueller 
Attorney Docket: E080048USU2 

Sheet 12 of 12 

- PROCESSOR 404 -

- MEMORY - 408 

r400 

STORAGE DEVICES 
410 

~ MEDIA DRIVE MEDIA 
412 414 

STORAGE STORAGE 
UNIT I/F 

,,:,:,:,:,:,:,:,:,:,:..: 

UNIT 
420 422 

I 

COMM I/F 424 < CHANNEL 428 > 

Pig. 12 

--t 



Attorney Docket No.: E080048USL'2 
Page 1 of l 

COMBINED DECLARATION/ POWER OF ATTORNEY 

AS BELO\V NAMED INVENTOR, l HEREBY DECLARE 1 HAT, This Declaration ,s of the following type: 

~ Original 
D Com\nuation 

0 Supplemental 0 Continuation~ln-Pa11 
[] National Stage of PCT 

My residence, post office address and citizensl11p are as stated below next lil my name: 1 believe I am the original, first and sole inventor of the 
subject matter which is claimed and for which a patent is soughr rm rhe invention '\1ethod and Apparatus for Performing C,:rnstellatlon 
Scrambling in a Multimedia Home Network. The specification of which: 

[J is atLached hereto. 
~ was filed on ~f \5' 1 2a;A as Serial No. 
[] was amended on l,if applicable) 
0 was descriht:d and claimed in PCT International Application No. filed on and as amended under PCT Article l 9 on 

l hereby state that l have reviewed and understand the contents of the above-tdem1fied specification, including the claim;;, as amended by any 
amendment referred to above l acknowledge the duty to disclose informatton which is material to the exmnination of this application in 
accordance with Title 37, Code of Federal Regulations, Sec. l .56(a). 

l hereby claim foreign priority benefit, under Title 35, United States Code, Sec. l l 9 or any foreign application(s) for patent or inventor's 
certificate or of any PCT International applicatinn(s) designating ,H least one country other than the United States of America listed below and 
have also identified below any foreign application(s) for pMt'nt or inventor's certificate or any PCT !ntematiomJ application(sl designating at 
least one country other than the United S,ates of America filed by me on the sarne subject matter having a filing date before that of the 
application(s) of which priorhy j;; claimed. 

(Country") (Day/Montli/Year/FiledJ 

l hereby claim the benefit under Title 35 USC ! 19(e) of any United States provisional appfication(s) listed below: 

61/105,942 
(Seri.al No,) 

61/]44,061 
(Sena! No.) 

October 16, 2008 
(Filing Date) 

January 12, 2009 
(Filing Date} 

Pnori:y Claimed 

(Yes) (No) 

l hereby claim the benefit under Title 35 USC 120 or the United States applicatiDn{s) listed beiow, and insofar as ,he subject matter of t'ach of 
the claims of this application is not disclosed rn the prior Unitt~d States apphcation in the manner provided by the first paragraph of l itie 35 
USC l l '.\ l acknowledge the duty to disclose rnaknal informa1ion as de!1ned in Title 37 CTR l .56(a) which occurred between the filing date of 
the prior application and ,he national or PCT !nlernational filing date of this application: 

(Serial No.) (Filing Date) (Status) 

l, the undersigned, hereby ~ppoim the attorneys and/or agents associated with Customer No, 77330 to prosecute this application and to transact 
all bu,ines,; in the U.S. Patent and Trademark Office connected therewith. Please direct all telephone calls to Tim Ellis m (858) 768-3835 and 
address all correspondence to: Entropic Cornmunicattons, Inc, C/0 Tim Ellis, 6290 Sequence Drive, San Diego, Caiifornia 9212 J, 

l, the undersigned, hereby declare under ~wnalty of perjury that all statements made herein ofmy own knowledge are true and that all ,tatements 
made on information and belief are believed to be true; and further that lhese statements were made with the knowledge that willfol fabe 
statements and the like so made are punishable by fine or imprisonment, or both, under s~ction 1001 of Tnle l 8 of !he United States Code and 
that such willful false statem~ms may jeopardize tht validity of the application or any patent isslJed thereon. 

Full Name of First or foinl lnvenwr 

Arndt MUELLER 
Date fol rs tZO® 

Residence Citizenship 

12631 La Tortola, San Die o, California 92129 CA 
Post Office Address 
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TOTAL 
OR 

TOTAL 
• ADD'T FEE ADD'T FEE 

(Column 1) (Column 2) (Column 3) OR 

CLAIMS HIGHEST ADDI· ADDI-
REMAINING NUMBER PRESENT 

m AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 

I- AMENDMENT PAID FOR 
FEE($) FEE($) 

z 
w Total OR 
:E . Minus .. = X = X = 
0 (37 CFR 1.16(i)) 
z Independent w . Minus ... X = X = 
:E (37 CFR 1.16(h) OR 
< Application Size Fee (37 CFR 1.16(sl) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(1)) N/A OR N/A 

TOTAL 
OR 

TOTAL 
ADD'T FEE ADD'T FEE 

• If the entry in column 1 is less than the entry in column 2, write •o· in column 3. .. If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter ·20· . ... If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter '3" . 
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column· 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the 

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 

on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 

and Trademar1< Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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09/29/09 Approved for use through 7/31/2006. 0MB 0651-0032 

l,J.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 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 12/580,227 

APPLICATION AS FILED - PART I OTHER THAN 
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($! FEE($) RATE($) FEE($\ 

BASIC FEE N/A N/A N/A NIA 330 
(37 CFR 1.16(a), (b), or (c)) 
SEARCH FEE N/A NIA N/A NIA 540 
(37 CFR 1.16(k), (i), or(rn)) 
EXAMINATION FEE N/A N/A N/A N/A 220 
(37 CFR 1.16(0), (p), or(q)) 
TOTAL CLAIMS 8 . X 26= X 52=. 
(37 CFR 1.16(i)) minus 20 = OR 

INDEPENDENT CLAIMS 1 . X 110= X 220= 
(37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due Is 

FEE $270 ($135 far small entity) far each additional 

(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1. 16U)) N/A N/A 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST ADDI- ADDI-
REMAINING NUMBER PRESENT 

<( AFTER PREVIOUSLY EXTRA 
RATE($) TIONAL RATE($) TIONAL 

I- AMENDMENT PAID FOR 
FEE($) FEE($) 

z 
w Total . .. OR 
:E Minus X = X = 
C (37 CFR 1.16(1)) 
z Independent . Minus ... = = = w X X 
:E (37 CFR 1.16(h) OR 
<( Application Size Fee (37 CFR 1. 16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1. 160)) N/A OR N/A 

TOTAL 
OR 

TOTAL 
ADD'T FEE ADD'T FEE 

(Column 1) (Column 2) (Column 3) OR 

CLAIMS HIGHEST ADDI- ADDI-
REMAINING NUMBER PRESENT 

m AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 

I- AMENDMENT PAID FOR 
FEE($) FEE($) 

z 
w Total OR 
:E . Minus .. = X = = 
C (37 CFR 1.16(i)) 

X 

z Independent w . Minus . .. = X = X = 
:E (37 CFR 1.16(h) OR 
<( Application Size Fee (37 CFR 1. 16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) N/A OR N/A 

TOTAL 
OR 

TOTAL 
ADD'T FEE ADDTFEE 

• If the entry in column 1 is less than the entry in column 2, write ·o· in column 3. .. If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter '20" . ... If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter '3" . 
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information 1s required by 37 CFR 1.16. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the 

USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 

on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 

and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 




