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Case 1:13-cv-01649—UNA Document 3 Filed 10/04/13 Page 1 of 2 PagelD #: 336
A0 120 (Rev. 08/10

  To Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the US. District Court District of Delaware on the following
El Trademarks or [ZP-atents. ( [:1 the patent action involves 35 U.S.C . § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
10/4/2013 District of Delaware

PLAINTIFF DEFENDANT

Intellectual Ventures l LLC and AT&T Mobility LLC, AT&T Mobility II LLC, New Cingular
Intellectual Ventures ll LLC Wireless Services. inc-

PATENT OR DATE OF PATENT . . .
TRADEMARK NO. OR TRADEMARK HOLDER OF PAT LNT OR TRADEMARK

2 
In the above—entit1ed case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

El Amendment D Answer [3 Cross Bill D Other Pleading

TR§gE§E&{gRNO %’;T$R‘:5)};’:/Egg HOLDER OF PATENT OR TRADEMARK

_

 

 
  

  

 

In the above——entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

(BY) DEPUTY CLERK 
Copy 1-Upon initiation of action, mail this copy to Director Copy 3-—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4-—Case file copy
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Case 1:13-cv—O1649—UNA Document 3 Filed 10/04/13 Page 2 of 2 PagelD #: 337

mteuecmalventuresx
Imenectualventuresx
mteuecmaxvemuresx
xnteuectualvemuresx
Imeuecmaxn
meuecwaxn
xmeuecmalu
mtenectualu
mtenlectualvemuresn
Imenecmalu
rmeuectualn
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Case 1:13-cv—O1654-UNA Document 3 Filed 10/04/13 Page 1 of 2 PagelD #: 333

A0 120 Rev. 08/10

  
Mail Stop 3 REPORT ON THE

TO: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1 l 16 you are hereby advised that a court action has been

filed in the U.S. District Court District of Delaware on the following

D Trademarks or !ZPatents. ( D the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
10/4/2013 District of Delaware

PLAINTIFF DEFENDANT

Intellectual Ventures I LLC and T-Mobile USA, Inc. and T-Mobile US, Inc.
Intellectual Ventures II LLC

 
In the above—entitled case, the following patent(s)/ trade1nark(s) have been included:

DATE INCLUDED INCLUDED BY

El Amendment E] Answer I] Cross Bill El Other Pleading

.I.R]l:’gg:;4T‘iE&RNO DO‘?{T,ERCl’z\FD1;’J‘VEE1'£ HOLDER or PATENT OR TRADEMARK
1

——
——

 

 
 

 

In the above~entitled case, the following decision has been rendered or judgement issued:

DECISION/IUDGEMENT

(BY) DEPUTY CLERK 
Copy l—l7pon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2——Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:13-cv—O1654—UNA Document 3 Filed 10/04/13 Page 2 of 2 Page|D #: 334

%?£:‘:‘;:’;5f£§E   
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Case 1:13-cv-01655-UNA Document 3 Filed 10/04/13 Page 1 of 2 Page|D #: 333

A0 120 (Rev. 08/10)

  TO Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or l5 U.S.C. § ll 16 you are hereby advised that a court action has been
filed in the U.S. District Court District Of Delaware on the following

E] Trademarks or IZPatents. ( E] the patent action involves 35 U.S.C. 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
10/4/2013 District of Delaware

PLAINTIFF DEFENDANT

Intellectual Ventures I LLC and United States Cellular Corporation
Intellectual Ventures ll LLC

PATENT OR DATE OF PATENT . ,.
TRADEMARK NO. OR TRADEMARK HOLDER 01- PATENI OR TRADEMARK

1 See Attached Sheet

 

_—
——
—_
_—

In the aboVe—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

[:l Amendment E] Answer [:1 Cross Bill El Other Pleading

TRj:’l;£1IE4“/LTIKERNO %’:{T$R(3fD};‘1‘VI/SE1: HOLDER or PATENT OR TRADEMARK

 

 

 
 
 

_—
_—
——
——
_—

In the above——entit1ed case, the following decision has been rendered or judgement issued:

DECISION/IUDGEMENT

(BY) DEPUTY CLERK 
Copy ]—I.'pon initiation of action, mail this copy to Director Copy 3——Upon termination of action, mail this copy to Director
Copy 2-[Tpon filing document adding patent(s), mail this copy to Director Copy 4——Case file copy
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Case 1:13-cv—01655—UNA Document 3 Filed 10/04/13 Page 2 of 2 Page|D #: 334

   
 

 
 
 
 
 

 
 
 
 

PATENT OR DATE OF PATENT

10/5/1999
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Case 1:13—cv—O1650-UNA Document 3 Filed 10/04/13 Page 1 of 2 PagelD #: 333

A0 120 (Rev. 08/10

  
Mail Stop 8 REPORT ON THE

TO: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § lll6 you are hereby advised that a court action has been

filed in the U.S. District Court District of Delaware on the following

I] Trademarks or IZI’atents. ( [:I the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
10/4/2013 District of Delaware

PLAINTIFF DEFENDANT

Intellectual Ventures I LLC and Leap Wireless International, Inc. and
Intellectual Ventures ll LLC Cricket Communications, Inc.

PATENT OR DATE OF PATENT .

TRADEMARK NO. OR TRADEMARK HOLDER OF PATEN I OR TRADEMARK

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

E] Amendment I:| Answer [:I Cross Bill C] Other Pleading

TR[':’l;g'/11‘/?§RNO 1?)"RT1F?R(3xFD};3‘l‘\/{$11 HOLDER OF PATENT OR TRADEMARK
1

  
—‘—
——
_—
_—
——

In the above~«3ntitled case, the following decision has been rendered orjudgement issued:

DECISION/IUDGEMENT

(BY) DEPUTY CLERK 
Copy l—lJpon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2———Upon filing document adding patent(s), mail this copy to Director Copy 4——Case file copy

ERIC-1010 I Page 9 of 322



ERIC-1010 / Page 10 of 322

Case 1:13—cv—01650-UNA Document 3 Filed 10/04/13 Page 2 of 2 PageID #: 334
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Case 1:13-cv—01668—UNA Document 3 Filed 10/07/13 Page 1 of 2 PagelD #: 349
AU I30 Re\.0X 10)
 

 
 

 

Mail Stop 8 REPORT ON THE

Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. BOX 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

T0;

In Coinpliaiice with 35 U.S.C. § 290 and/or 15 U.S.C. § 1 l 16 you are licreby advised that a coun action has been

tiled in the U.S. District Conn District Of Delaware on the following

[:l 'l'i'adeiiizu’l<s or [ZPatents. ( D” the patent action involves 35 l,l.S.C. § 292.): llllllT

 
 

 

  

 
 

l)(_‘)CKI;"l' NO. DATE FILED U.S. DISTRICT COURT
10/7/2013

 
District of Delaware

   DFFIE NDANT

AT&T Mobility LLC, AT&T Mobility ll LLC, New Cingular
Wireless Services, lnc.

l’l,AlN'l ll"l-'

Intellectual Ventures l LLC and Intellectual Ventures ll
LLC

PATFNT OR DATE OF PATENT , c . .
TRADHWARK N0‘ OR TRADEMARK HOLDER OP PATENT OR TRADEMARK

   
  

   

 

 
 
 
 

l)i\Tl:‘ lNCI,llI,)l’7,l) INCl.,l.lI)EI.) BY

I:] Amendment D Answer CI Cmss Bill C] Other Pleading
l’A>l'I’iN'I OR DATE OI: PATENT

l R:\l.)I.§l\’lARK N0. OR TRADEMARK

 
In the above»— entitled case. the following decision has been rendered Ol'_l\ldgL‘ln€l1i issued:

DICClSl()Nw.lUl)(,iEMENT

Cl.l.-LRK (BY) DEPUTY CLERK 
(’opy l——I?pon initiation ofaction, mail this copy to Director Copy 3——llpon termination of action, mail this copy to Director
('op_v 2——llpon filing document adding patent(s), mail this copy to Director (fopy 4—(fase file copy
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Case 1:13—cv—O1668-UNA Document 3 Filed 10/07/13 Page 2 of 2 PageID #: 350

PATENT OR DATE OF PATENT 
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Case 1:13-cv—O1672—UNA Document 3 Filed 10/07/13 Page 1 of 2 PagelD #: 346
A0 120 (Rex. ()8 I0)

 

 

 

Mail Stop 8 REPORT ON THE

Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 '[‘RA])E1\/[ARK

T0:

In Compliance with 35 U.S.C. § 290 and/m" l5 U.S.C. § 1 l 16 you are hereby advised that a count action has been

tiled in the U.S. District Conn District Of Delaware on the following

E} 'l"1'ade1mu‘ks or |ZPatents. ( E] the patent action involve»; 35 U.S.C. § 292.):

DATE FILED US. DISTRICT COURT
10/7/2013

DEFENDANT
  
 

I)(.)CKE'li' NO.

 
District of Delaware

 
Pl ,AINTll”l-”

intellectual Ventures l LLC and
Intellectual Ventures ll LLC
     
  
 
 

 
 

 
 

 
 

 

United States Cellular Corporation

PATF-.;\IT OR DATE OF PATENT

'l'R/\l')FlVIARK N0 OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

= see Attached sheet——
 
 
 
 
 

l).=\'l‘l‘i. INCl,l.lI')li,l)

I:] Cross Bill El Other Pleading

l’A'I'EN'I' (,)R DATE OF PATENT . , . “ fl . .
l’R;\l)I‘;M/\RK OR TRADEMARK HOLDER or PA1 ENT OR IRADEMARK

——
_—
——
——

In the abo\’e~— entitled case. the following decision has been rendered orjudgement issued:
l)l£ClSl(_.).\3,_llll)(_il{MEN'l'

 

(BY) DEPUTY CLERK 
Copy 1——l7pon initiation ofaction, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
('0py 2———[i'pon filing document adding patent(s), mail this copy to Director (,'op_\' 4-——(?ase file copy
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Case 1:13—cv—O1672—UNA Document 3 Filed 10/07/13 Page 2 of 2 PageID #: 347
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Case 1:13—cv-01671-UNA Document 3 Filed 10/07/13 Page 1 of 2 PageID #: 346
A0 J30 (Rev, 08510)

Mail Stop 8 REPORT ON THE

Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

PO. BOX 1450 ACTION REGARDING A PATENT OR
Alexandria. VA 22313-1450 TRADEIHARK 

In Cmnpliznice with 35 U.S.C. § 290 and/or 15 U,S.C. § 1 l 16 you are hereby advised that a court action has been

tiled in the US. District Conn District Of Delaware on the following
C] Trademarks or [Z Patents. ( I:] the patent action involves 35 U .S.C. § 292.):

DATE FILED U.S. DISTRICT COURT
10/7/2013 District of Delaware

}’l.;\lI\l'l'lI“l7 DEFENDANT

lntellectual Ventures l LLC and
Intellectual Ventures ll LLC

  

   
 

I)(_‘)CKET NO.

  
  
 

 
 

T—Mobile USA, Inc. and T—Mobile US, Inc.

 
   P/\'l'F,N'i‘ OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK

l See Attached Sheet —

 

 
HOLDER OF PATENT OR TRADEMARK

In the ab0ve~~-~entiIled case, the following patent(s)./ trademark(s) have been included:
INCLUDED BY

  

  
 

l);\’l‘i._f lNCl.lll')I'",D

El Amendment E] Answer B Cross Bill C] Other Pleading
lv’A'I‘I3N'I' OR DATE OF PATENT _ , . _

TRA DEMARK N0’ OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the 21bovc—~enlitled case. the following decision has been rendered or judgement issued:
DECISIOV‘.lI.ll)GEMEN’l’

 

 
 

 

  
(BY) DEPUTY CLERK 

("opy 1-—I='pon initiation ofaction, mail this copy to Director Copy 3-—Upon termination of action, mail this copy to Director
('opy 2—I?pon filing document adding patent(s), mail this copy to Director Copy 4——(.‘-ase file copy

ERIC-1010 I Page 15 of 322
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Case 1:13—cv—O1671-UNA Document 3 Filed 10/07/13 Page 2 of 2 PageID #: 347

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

I US6,640,248B1
2 5,602,831

6,023,783
4 US6,952,408B2
5 US 6,370,153 B1 Intellectual Ventures II
6 5,963,557
7 US8,310,993B2
8 US7,269,127B2

Us 7,848,353 B2
10 US 8,396,079 B2 3/12/2013 Intellectual Ventures II

11 US 7,787,431 B2 8/31/2010 Intellectual Ventures II

12 US 7,385,994 B2 6/10/2008 Intellectual Ventures II
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Case 1:13-cv-Ol669—UNA Document 3 Filed 10/07/13 Page 1 of 2 Page|D #: 346
A0120 Rex. ()8 T0)

  
Mail Stop 8 REPORT ON THE

T": Director of the U.s. Patent and Trademark Office FILING OR DETERMINATION OF AN
PO. BOX 1450 ACTION REGARDING A PATENT OR

Alexandria. VA 22313-1450 TRADEMARK

In Compliance with 35 U,S.C. § 290 and/or 15 USC. § 1 l 16 you are hereby advised that a Conn action has been

filed in the US. District Conn District Of Delaware on the following

D T1'ademarl<s or [ZPatents. ( [:I the patent action involve»; 35 U.S.C. § 292,):

I)(,)CKE"l‘ N0. DATE FILED U.S. DISTRICT COURT
10/7/2013 District of Delaware

Pl AINTIFI-' DEFENDANT

Intellectual Ventures I LLC and T Leap Wireless international, Inc. and Cricket Communications,
Intellectual Ventures ll LLC inc.

PATIZNT OR DATE OF PATENT
TR/\Dl.{lVlARK No. (')R TRADEMARK

l See Attached Sheet

HOLDER OF PATENT OR TRADEMARK

 
 
 
 

  l)s\Tl. lNC[,U[)El) INCI..UDT{D BY

 
 

I:] Amendment D Answer B Cross Bill I:] Other Pleading

DATE OF PATENT . I‘ _ , ‘\
OR TRADEMARK HOLDER OP PATEN F OR TRADEMARK
  
  
 
 

l’ATl'NT OR
l'RADT?,MARK N0.

 
In the 2ibo\’e——cIItillcd case. the following decision has been re1ILieI'cd orjudgcment issued:

DI-.ClS]()Nx.lUI)(jEMliN'l‘

(BY) DEPUTY CLERK 
(‘opy l———l='pon initiation ofaction, mail this copy to Director (Iopy }—-Upon termination of action, mail this copy to Director
(iopy 2—l7pon filing document adding pate-nt(s), mail this copy to Director (Topy 4—(?-ase file copy

ERIC-1010 I Page 17 of 322
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Case 1:13-cv-01669-UNA Document 3 Filed 10/07/13 Page 2 of 2 PagelD #: 347

PATENT OR DATE OF PATENT

I2 U8 7385.994 B2
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Case 1:13-cv—01655—LPS Document 5 Filed 10/15/13 Page 1 of 4 PageID #: 337

A0 120 Rev. 08!'l0l

 

Mail Stop 8 REPORT ON THE
Director of the US. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR K

TO:

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1 l 16 you are hereby advised that a court action has been l
filed in the U.S. District Court District of Delaware on the following |

C] Trademarks or [Z Patents. ( CI the patent actioiiin\’olves 35 U.S.C. § 252.):

DOCKET NO. __ DATE FILED U.S. DISTRICT COURTM55” 10/4/2013 District of Delaware
PLAINTIFF DEFEN DANT

Intellectual Ventures I LLC and
Intellectual Ventures ll LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK

   

  

 
  

 

 United States Cellular Corporation

 
 

 
In the above—entitled case. the following patent(s)./ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

D Amendment [:1 Answer B Cross Bill C] Other Pleading

TRIl$Efv{NATR?(RNO %’:{TERCfDl;’:AT HOLDER or PATENT on TRADEMARK
1

  

 

———
——
——
——
——

In the abovc——entitled case, the following decision has been rendered orjudgcment issued:

DEC] SION/IUDGEMENT

Noll“, “P Dir/vu,(raL{

(BY) DEPUTY CLERK 
Copy l——Upon initiation of action, mail this copy to Director (Tony 3»-—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4-——Case file copy

ERIC-1010 I Page 19 of 322
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Case 1:13-cv-01655—LPS Document 5 Filed 10/15/13 Page 2 of 4 Page|D #: 338

  

  

  

 
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
10/28/2003
2/11/1997
2/8/2000
10/4/2005
4/9/2002
10/5/1999
11/13/2012
9/1 1/2007
12/7/2010
3/12/2013
8/31/2010
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 2 7,787,431 B2 Pagg 1 Of]
APPLICATION NO. 2 10/583534

DATED : August 31, 2010

INVENTOR(S) 2 Xiaodong L1

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

Column 12, line 2, “large correlation creak with” should read --large correlation peak with--.

Signed and Sealed this

Eighteenth Day of January, 2011

 
David J. Kappos

Director ofthe United States Patent and Trademark Oflice

ERIC-1010 I Page 21 of 322
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s) : Xiaodong Li

Application No. : 10/583,534

Patent No. : 7,787,431

Issue Date : August 31, 2010

For : METHODS AND APPARATUS FOR MULTI-CARRIER

COMMUNICATIONS WITH VARIABLE CHANNEL

BANDWIDTH

Examiner : Maria Lynn Sekul

Art Unit : 2461

Docket No. : 122166-175937

Date : Dec. 11,2010

Mail Stop Certificate of Corrections Branch
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RE§ QUEST FOR CERTIFICATE OF CORRECTION UNDER 37 CFR 1.322

Commissioner for Patents:

Upon review of the above-referenced Letters Patent, error(s) were noted that were

the mistake of the U.S. Patent and Trademark Office.

Please correct the following:

At col. 12, line 2, “large correlation creak with” should read --large correlation

peak with--.

The correct language from issued claim 8 above can be found in claim 22 of the

amendment after final filed on March 3, 2010. However, the above error appears to have

been introduced by the U.S. Patent Office in the issued patent.

ERIC-1010 I Page 22 of 322
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Patent No. 7,787,431 Attorney Docket No. 122166-175937
Request for Certificate of Correction Art Unit 2461

Since the errors are that of the U.S. Patent and Trademark Office, it is believed

that no fee is required for these corrections. It is respectfully requested that a Certificate

of Correction be issued.

Respectfully submitted,

Schwabe, Williamson & Wyatt, P.C.

/Davin Chin/

Davin Chin

Registration No. 5 8 ,413

1420 Fifth Avenue, Suite 3400

Seattle, Washington 98101

Phone: (206) 622-1711

Fax: (206) 292-0460

ERIC-1010 I Page 23 of 322
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PTO/SB/44 (09-07)
Approved for use through 08/31/2013. OMB 0651-0033

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

Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,787,431

APPLICATION NO. I 10/583,534

ISSUE DATE 2 August 31, 2010

|NVENTOR(S) : Xiaodong Li

It is certified that an error appears or errors appear in the above-identified patent and that

said Letters Patent is hereby corrected as shown below:

Column 12, line 2, ‘‘large correlation creak with” should read --large correlation peak with--.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Schwabe, Williamson & Wyatt, P.C.

1420 Fifth Avenue, Suite 3400

Seattle, WA 98101

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public
which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
estimated to take 1.0 hour to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450,
Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of
Corrections Branch, Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing theform, call I—800—PT0-9199 and select option 2.

ERIC-1010 I Page 24 of 322
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Electronic Acknowledgement Receipt

International Application Number: 

METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH

1-me °f "“'e"t'°"‘ VARIABLE CHANNEL BANDWIDTH

First Named Inventor/Applicant Name: Xiaodong L:

Application Type: U.S. National Stage under 35 USC 371

Payment information:

File Listing:

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

122166-175937_ReqCertofCorr
_13DEC2010.pdf

Request for Certificate of Correction 117bd343642ad1587b861ec6c3e25e7c57 -
3483:

Information:

ERIC-1010 I Page 25 of 322
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122166-175937_CertofCorr_13

Request for Certificate of Correction DEC201o.pdf 3dddfc27157af79d7ce4744481d1b7ad609
448a0

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

10/583,534 08/31/2010 7787431 122166-175937 4954

 

60172 7590 08/11/2010

SCHWABE, WILLIAMSON & WYATT, P.C.
1420 FIFTH, SUITE 3400
SEATTLE, WA 98101-4010

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 467 day(s). Any patent to issue from the aboVe—identified application will

include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the aboVe—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

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

Xiaodong Li, Kirkland, WA;
Titus Lo, Bellevue, WA;
Kemin Li, Bellevue, WA;

Haiming Huang, Bellevue, WA;
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pvw AN» IR“ 

 f  UNITED STATES PATENT AND TRADEMARK OFFICE

 
 

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

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

CONF {MATION NO.APPLICATION NO. F ING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

10/583,534 06/05/2007 Xiaodong Li 122116—175937 4954

60172 7590 07/30/2010

SCHWABE,WILLIAMSON&WYATT,P.C.
1420 FIFTH, SUITE 3400 SEKUL MARIA LYNN
SEATTLE, WA 98101-4010 ART UNIT PAPER NUMBER

2461

MAIL DATE DELIVERY MODE

07/3 0/201 0 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

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

_ _ 10/583,534 LI ET AL.
Response to Rule 312 Communication . .Examiner Art Unit

MARIA SEKUL 2461

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address —

1. IX The amendment filed on 14 July 2010 under 37 CFR 1.312 has been considered, and has been:

a) I:I entered.

b) IX entered as directed to matters of form not affecting the scope of the invention.

c) I:I disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.

d) I:I disapproved. See explanation below.

e) I:I entered in part. See explanation below.

/Huy D Vu/ /M.L.S./

Supervisory Patent Examiner, Art Unit 2461 Examiner, Art Unit 2461

U.S. Patent and Trademark Office

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20100727
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OK TO ENTER: /'I‘vI.L.S./ 07./27/2010

Docket No.: 122166—175937

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Li et al.

Application No.: 10/583,534 Confirmation No.: 4954

Filed: June 5, 2007 Art Unit: 2461

For: METHODS AND APPARATUS FOR MULT|- Examiner: Maria Lynn Sekul
CARRIER COMMUNICATIONS WITH

VARIABLE CHANNEL BANDWIDTH

Amendment After Allowance Under 37 C.F.R. 1.312

MS Issue Fee

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

INTRODUCTORY COMMENTS

The present communication responds to the Notice of Allowance mailed on Apr.

30, 2010, in the above—identified application. Please amend the application as follows:

Amendments to the Specification begin on page 2 of this paper.

Remarks/Arguments begin on page 3 of this paper.
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PART 3 ~ l:“EE(S) TRANSl“vllTTAl.

Complete and send this iorin, together with applicable l'ee(s}. to: Mail Miiil Stop ISSEJE
t1orriniissinnei* for Patents
P10. Box 145%

Alexandria, Virginia 212313-E4-St}
t}i‘jE_E_i_§(_ (571)-?;7'3-2885

itting the ISSUE F and I’UB_I,,lCA'i‘iON (if i'eqiiired). Blocks 1 through 5 should be eompi,eted where
‘ht advance orders 1 notificaii _ of 11”-aliit-':"I1 rice fees will be mailed to the current correspondence 2: _ess 1.»:
Biuelt I, by (a) sperityiiig new comer ondeiice addrt aiit./or (ii) indicating a separate "FEE AI_)I_)RESS" for

  
INSTR U('.‘TlOI‘\’S: This tbr'in siiould be used for trans
ap ropriate. All iurther correspondence including theinticated iuiless corrected below or diiected otlierwise in
maintenance fee notifications.

CLfi"\REN'j‘CQRRESPQ}@ENCE3\DD@S3 .:]\i(,L;;I_T5gB1(.,;];A1 ft); :q_11y{;:r1aI1gf_*0faddrf_-SS) Note: A eertifieatf of rriailiiig can only be used for domestic mailings of the
l<ee(s) Traiismitt ' I‘hi. rtificaie camiot t sed for any other accoiiipaiiying

papers. Each at ditional paper. such as as iment or forrnal drawing, mustiave its own certificaie of mailiiig or transiiii_ n.

            

  
   

 

 

I/‘.50‘9.*3 7590 O-"v;’3-Tl/I/‘.(I' l O

Certiliciite of Itiziiling or Trarisiiiissiori
.. Sehwabe, ‘«'Viill3tmS0!'l ‘Ya Wyatt, RC. \;(“.l.:\t3"I that this Fee(s,) Traiisiiiittzil is being deposited with the United

‘ a Service with sufficient p‘ ’i r *1}, i_ * i U .. .~ . age {or iir i class mail in an envelope
’:§3%”A' 1420 5'37 Ave-a SUE‘-9 3400 , t/is i to the Mail Stop lS.‘JUE EEE address 9.'ri.r;ve, or being faesin“iiie" /7 . r‘ 't',.' '4-IT"".T-7",nt*"*"'P "'-r

 .,. . , r .7. _ seame, ‘NA 9810,: t.ansmit.e-J to the LSPJ3 (5 I l, 2/3 2383, on .he date indicated oeioii.

     

 

( Dare)

  

_ . .: u. ,

(Signaiiire)

AI7l’LlCATION NO. FILING DATE FIRST N AM
  

 
:2  

I i 583,534 O6/(3-5/'2()'37 Xiaodong Li 3' ")52949bUSl
TITLE i E INVENTION: IVIETHODS AND APPARATUS FOR M'ULTl—C‘,ARRlER COMMUNICATIONS W'ITIl VARIABLE CHAN; BANDVVIDTH

‘ A ._N. TYPE

  
n.r;npr'ovision:i‘i N O 3 i5 10 $7506 .50 l 8 it) 0'?’/30,’;’.tl i0

EXAIVIINER ART INIT CI.,ASS»SUBCl.AS2S2 
UL, ‘MARIA LYNN 2461 3 7'0»-/1 J 0000

  

 
 

  

. Change of co.i're.sptm{lerice ziddress or indication of "Fee Address" (37
IFR 1.30").

5...} Cliange of eorrespoiideiice address (or Cliaiige of Corr'espoiideiiceAddress; torin PTO/Sly l22) attached.

"Fee Address" indieatioii (or "Fee Address" lndieatioii form
P‘I'O/Sll/l}'.7; ltev ()3-02 or more recent) attztttlied. L e of El Custoiiier
Number HS i'eqs.iii'eii.

2. Hot‘ printing on the patent front page. list

(I) the oi" up to 3 registered patent attorneys ————————————— ——
or agents OR, alternatively, \‘Il\Vl,Vatt, RC.
("" the of a siiigte firm (having as 9. member a Z ————————————————————————————————————————————————————————————————— W
' 1 tered attoriiev or ' it) and the names of up to
registered pat atto . _vs or agents. If no name is

listed. no will be ptinted.

  
 

t‘w/.  LA

 
3. /—\SSlGNEE NA.“viE AND R.l*.Sll'3ENCE DATA TO BE PR1 "TEl) ON Tltili PATENT (print or type)

PLEASE NOTE: Unless an assignee is identitied below, no assignee data will tippeai' on the patent. if an assigiiee is identified below, the document has been filed for
recordation set forth iii 37 CPR 3. l l. L‘-3mpieiion of this foriii is NOT substitute for tiling an assigmiieiii.

(A) NKLVIE OE ASSIGNEE (B) RESIDENCE: (‘TITY and STATE OR COUNTRY)

Please elieclt the ap _ii'o_nriate assignee cate,:;oiy or categories (will not be printed on the patent) : l...l lndividiial ‘.3 Coiporation or otlier private group entity ‘.3 (roverniiieiit

4a. The following fee(;»') subrnitted: 4b. Payment of Feets): (Please first reiipply any previuiisly paid issue fee sliown iibcjve)
lssiie Eee L....l A checlt is enclosed.

Publication Fee (No sinall entity discount permitted) El Payment credit card. Eorin PTO—2()3S is attached.
  

 
in} Advance Order — # of Copies l.)§.l T _ovei‘p9.'ymem., to Depo

' .ed to charge ':3r is hereby auth
ant Number ,A  

Chiarige iii Entity Status (ironi status; indicated ztbov;

a. Applicant claims SMAI J. ‘E 'TITV' status. See 37 CFI{ l.'7’7 L....l b. Applicant is no longer eiaiiiiing S,i\'IAl,lUi€N’l‘l’l“i’ statuc ,7).

signee or other party in 
See 3'?’ CER l.f.'"’t_p)(

   
 

    (if reoniired) will not be accepted fr 7- ent; or the (IL
ed States Patent and Trademark O

/Davin Chiril July 14, 2010

anyone other than the appli ' a registered attorney oi an
 
 

Authori:I.ecl Signature __________________________________________________________________________________________________________, Date ______________________________________________________________________________________________
. . .4 A, :1

Typed or printed name Da"«’ll‘- Chm Registration No. 58* ’ J
  

           
Tl lection or iiiiormation is req red by .37 LFR l , tori ation is required to oli-ta or reta . tit b the public 'nicn is to tile tancl the USPTO to proc
an zipph -"iilOt,‘-. (,‘.oiit’identiai,ity is goveriied by U .S.C. i,22 and 37 CFR l.l4. This collection is estimated to take minutes to eoiiiplete. including gntiieriiig. preparing. and
subi ing die completed 21 -“Jlication form to the USPTO. Time will dependin upon the individual case. Any cornmenis on the amount or" time _vou require to complete
this turiii and/or s ‘ " estit" tor reducing this burden. should be :nt to Chief ln 0,t‘m.-"iilOH,‘- Ot’ficer. U.S. Patent and Tt‘ademarl< Office, US. Departiiieiit of Commerce. PO.
Box 1450, dria, Virginia 223l3--I450. DO NOT SEND EEES OR COi‘«lPLETED EORMS TO THIS ADDRESS. SEND TO: Commiszzti-:3iier for Patents, P.O. .-'3-13x l4-50,
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Docket No.: 122166—175937

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Li et al.

Application No.: 10/583,534 Confirmation No.: 4954

Filed: June 5, 2007 Art Unit: 2461

For: METHODS AND APPARATUS FOR MULT|- Examiner: Maria Lynn Sekul
CARRIER COMMUNICATIONS WITH

VARIABLE CHANNEL BANDWIDTH

Amendment After Allowance Under 37 C.F.R. 1.312

MS Issue Fee

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

INTRODUCTORY COMMENTS

The present communication responds to the Notice of Allowance mailed on Apr.

30, 2010, in the above—identified application. Please amend the application as follows:

Amendments to the Specification begin on page 2 of this paper.

Remarks/Arguments begin on page 3 of this paper.
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Application No. 10/583,534 Docket No.: 122166-175937
Amendment After Allowance Under 37 C.F.R. 1.312

AMENDMENTS TO THE SPECIFICATION

Please amend paragraph [0001] as follows:

[0001] This application is a National Stage Application and claims the benefit of PCT

Application No. PCT/US05/14828, filed on Apr. 29, 2005 (the ‘828 application). This

application, as well as the ‘828 application, claims the benefit of U.S. Provisional Patent

Application No. 60/567,233, filed on May 1, 2004. This application also relates to PCT

Application No. PCT/US2005/001939 filed Jan. 20, 2005, which claims the benefit of

U.S. Provisional Application No. 60/540,032 filed Jan. 29, 2004; PCT Application No.

PCT/US2005/004601 filed Feb. 14, 2005, which claims the benefit of U.S. Provisional

Application No. 60/544,521 filed Feb. 13, 2004; PCT Application No.

PCT/US2005/003889 filed Feb. 7, 2005, which claims the benefit of U.S. Provisional

Application No. 60/542,317 filed Feb. 7, 2004; and PCT Application No.

PCT/US2005/008169 filed Mar. 9, 2005, which claims the benefit of U.S. Provisional

Application No. 60/551,589 filed Mar. 9, 2004. The above—listed applications are hereby

incorporated by reference.
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Application No. 10/583,534 Docket No.: 122166-175937
Amendment After Allowance Under 37 C.F.R. 1.312

REMARKS

This paper is a response to the Notice of Allowance (NOA) mailed on Apr. 30,

2010. The specification is amended to update the cross—reference to related

applications. The incorporation by reference statement is supported by page 13

(numbered paragraph [0051]) of the as—filed specification. No new matter is added.

The undersigned also thanks Examiner Sekul for her time during a telephone call

of June 1, 2010. During the telephone call, Examiner Sekul clarified the version of the

claims which were allowed by the NOA. Specifically, Examiner Sekul informed the

undersigned that the claims attached to the NOA as the “Office Action Appendix” were

the claims entered by way of the Examiner’s Amendment.

It is requested that this application continue to issuance. If the Examiner has any

questions or believes a telephone conference would be useful for any reason, the

Examiner is encouraged to contact the undersigned.

Dated: July 14, 2010 Respectfully submitted,

By /Davin Chinl
Davin Chin

Registration No.: 58,413

Schwabe, Williamson & Wyatt, P.C.

Customer No. 60,172

1420 5*“ Ave., Suite 3400

Seattle, Washington 98101

(206) 622-1711

(206) 292-0460 (Fax)

Attorney for Applicant

ERIC-1010 I Page 34 of 322



ERIC-1010 / Page 35 of 322

Docket No.: 122166—175937

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Li et al.

Application No.: 10/583,534 Confirmation No.: 4954

Filed: June 5, 2007 Art Unit: 2461

For: METHODS AND APPARATUS FOR MULT|- Examiner: Maria Lynn Sekul
CARRIER COMMUNICATIONS WITH

VARIABLE CHANNEL BANDWIDTH

Comments on Statement of Reasons for Allowance

MS Issue Fee

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Applicant acknowledges the Examiner's statements of Reasons for Allowance of

the above—referenced patent application and agrees that the claimed subject matter is

patentable. However, Applicant takes no position regarding the Reasons for Allowance

presented by the Examiner other than the positions Applicant may have previously

taken during prosecution. Therefore, the Examiner's Reasons for Allowance should not

be attributed to Applicant as an indication of the basis for Applicant's belief that the

claims are patentable.
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Application No. 10/583,534 Docket No.: 122166-175937
Comments on Statement of Reasons for Allowance

Furthermore, Applicant respectfully asserts that there may also be additional reason for

patentability of the claimed subject matter not explicitly stated in this record and

Applicant does not waive its rights to such arguments by not further addressing such

reasons herein.

Dated: July 14, 2010 Respectfully submitted,

By /Davin Chinl
Davin Chin

Registration No.: 58,413

Schwabe, Williamson & Wyatt, P.C.

Customer No. 60,172

1420 5*“ Ave., Suite 3400

Seattle, Washington 98101

(206) 622-1711

(206) 292-0460 (Fax)

Attorney for Applicant
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Electronic Patent Application Fee Transmittal

Application Number: 10583534

Filing Date: 05-Jun-2007

METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH

T'tIe °f I'“’e"t'°"‘ VARIABLE CHANNEL BANDWIDTH

First Named Inventor/Applicant Name: Xiaodong Li

Attorney Docket Number: 122116—175937

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:

Utility Appl issue fee 1501 1510 1510
I 300 300Publ. Fee- early, voluntary, or normal 1504
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 S“:-S1-|;(t$a)| In

Total in USD ($) 1810
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Electronic Acknowledgement Receipt

International Application Number: 

METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH

1-me °f "“'e"t'°"‘ VARIABLE CHANNEL BANDWIDTH

First Named Inventor/Applicant Name:

Payment information:

Payment Type Deposit Account

Payment was successfully received in RAM $1810

RAM confirmation Number 6926

Deposit Account 500393

Auth°“zedUser  

File Listing:

Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part /.zip (if appl.)
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1751208
122166-175937_|ssueFeeTrans

Issue Fee Payment (PTO-85B) 14JUL2o10 pdf d70070f6e24374a8d4fdbc3b21d2fcd947c -

Information:

122166-175937_312Amendme

nt_14JUL2010.pdf 8f264fa3904d854442b5Scfacdccdfibeebb
b4a5

Multipart Description/PDF files in .zip description

122166-175937_Commentson

easonsA||owance_14JU L2010.

3a28c330a3fd57bbe2e04a404a7b1155ec2bb975

Fee Worksheet (PTO-875) fee-info.pdf 517e7d44edcdab7464e3cc539acb52e1721
ee46e
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTS,. Box 1450

exaJidI‘ia,Vi.1g1.11ia 22313-1450
 

WWVl.'.HSpt0 .goV
LII1’

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

10/583,534 06/05/2007 Xiaodong Li 320529496US1
CONFIRMATION NO. 4954

60172 POA ACCEPTANCE LETTER

SCHWABE, WILLIAMSON & WYATT, P.C.

1420 FIFTH, suITE 3400 lllllllllllllllllIllllIlllflllllllIlllllllllllllllllflllllllllllIlllllllllllllllllllIlllllll000000042 09945
SEATTLE, WA 98101-4010

Date Mailed: 06/16/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/08/2010.

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.

/nm0hammed/

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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTS,. Box 1450

exaJidI‘ia,Vi.1g1.11ia 22313-1450
 

WWVl.'.HSpt0 .goV
» ‘LII’

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

10/583,534 06/05/2007 Xiaodong Li 320529496US1
CONFIRMATION NO. 4954

25096 POWER OF ATTORNEY NOTICE

PERKINS COIE LLP

PATENT-SEA lllllllllllllllllIllllIlllflllllllIlllllllllllllllllflllllllllllllllllllllllllllllllllllllll
PIOI BOX 1247 000000042 09936

SEATTLE, WA 98111-1247

Date Mailed: 06/16/2010

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/08/2010.

- 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).

/nm0hammed/

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

page 1 of 1
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Prorseisu (11-oa)
Approved for use through 1113012011. OMB D651-D035

U.S. Patent and Trademark Oifice: U.S. DEPARTMENT OFCOMMERCE
Underthe Pepenrvork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMB cnrrlroi number.

I POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

37 CFR 3.73 b .

l hereby appoint:

Practitioners associated with the Customer Number: 60172
OR

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

 

  
 

  

  

 
  

Registration
Number

  
 
 

as attomey(s) or agent(s) to represent the undersigned before the United State
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).

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

The address associated with Customer Number". 60172
OR

individual Name

 
2"’

 
  

 

Country

”'e"“°“e —
Assignee Name and Address:

Ditromossi Remote BV. L.L.C.
2711 Centerville Rd.. Suite 40

Wilmington, DE 19808

 
  

 

 

 
 

 
 

  
A copy of this form. together with a statement under 37 CFR 3.73(b) (Form PTOISBIBE or equivalent) is required to be
filed in each application in which this form 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 authorized to act on behalf of the assignee,

the a - lication in which this Power of Attorne is to be file.

SIGNATURE of Assignee of Record

The individual whose signature and title is supplied below is authorized to act on behalf ofthe assignee

%
 Authorized Person for Ditromossi Remote BV. L.L.C.

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 file (and
bythe 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 3 minutes
to complete. including gathering. preparing. and submitting the completed application fonn to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form andior suggestions for reducing this burden, shouid be sent to the Chief-Information Dinner.
US. Patent and Trademark 0f_i'ice. U.S. Department of Commerce. FLO. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS To THIS ADDRESS. SEND TO: Commissioner for Patents. P.0. Box145D. Alexandria, VA 2_23'i3-1450.

  as :1 ca. 5:III Fl‘ o. to35.“

   

 
 

  

ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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DECLARATION REGARDING AUTHORITY TO_S|GN ON BEHALF OF A LEGAL ENTITY
(37 C.F.R. 3.73(b)(2)(i))

I. Mary Brown (whose title is supplied below), hereby declare that [' am authorized to sign on
behalf of Ditromossi Remote BV, L.L.C.

Mary Bro Authorized Person for Ditromossi Remote BV, L.L.C.

52 go [go
Dat
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Electronic Acknowledgement Receipt

International Application Number: 

METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH

1-me °f "“'e"t'°"‘ VARIABLE CHANNEL BANDWIDTH

First Named Inventor/Applicant Name: Xiaodong L:

Application Type: U.S. National Stage under 35 USC 371

Payment information:

File Listing:

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

Assignee showing of ownership per 37 122166-175937_373b_08JUN2
CFR 3.73(b). o1o.pdf 4C44457f0850I 8f2CeC5e7424e8I I 99b3d0 -

c64d

Information:
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Power of Attorney 122166-POA_DRATS.pdf 68ffec8ed0b6a67407df1dbb43a46b14377
96f1 a

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PTO/SB/96 (O1-O8)
Approved for use through 06/30/2008. OMB 0651-0031

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

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Xiaodong Li, Titus Lo, Kemin Li, Haiming Huang

Application No./Patent No.: 10/583,534 Filed/Issue Date: June 5, 2007

METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH VARIABLE
Entitled: CHANNEL BANDWIDTH

Ditromossi Remote BV, L.L.C. , a Limited Liability Company
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that it is:

1. the assignee of the entire right, title, and interest; or

2. I: an assignee of less than the entire right, title and interest.
(The extent (by percentage) of its ownership interest is %)

in the patent application/patent identified above by virtue of either:

A. El An assignmentfrom 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.
OR

B_ A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: Inventors To: Waltical Solution, Inc.

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

Reel 023006 , Frame 0123 , or for which a copy thereof is attached.

2. From: Waltical Solution, Inc. To: Neocific, Inc.
The document was recorded in the United States Patent and Trademark Office at

Reel 017363 , Frame 0370 , or for which a copy thereof is attached.

3. From: Neocific, Inc. To: Ditromossi Remote BV, L.L.C.
The document was recorded in the United States Patent and Trademark Office at

Reel 023130 , Frame 0422 , or for which a copy thereof is attached.

E‘ Additional documents in the chain of title are listed on a supplemental sheet.

As required by 37 CFR 3.73(b)(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.
& MPEP 302.08]

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

/Davin Chin/ June 8, 2010
Signature Date

Davin Chin, Reg. No. 58,413 (206) 622-1711
Printed or Typed Name Telephone Number

Attorney for Assig nee
Title

32052-9496.US01/LEGAL16974195.1
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, V' 'nia 22313-1450
www.uspto.go

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

PERKINS COIE LLP SEKUL’ MARIA LYNN

P.O. BOX 1247 246 l

SEATTLE’ WA 981 1 1-1247 DATE MAILED: 04/30/2010

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

10/583,534 06/05/2007 Xiaodong Li 320529496US1 4954
TITLE OF INVENTION: METHODS AND APPARATUS FOR MULTI—CARRIER COMMUNICATIONS WITH VARIABLE CHANNEL BANDWIDTH

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

NO $300 $0nonprovisional $ 1510 $1810 07/30/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

PROSECUTION E THE MERITS E CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS

STATUTORY PERIOD CANNOT E EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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

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

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

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

Alexandria, Virginia 22313-1450
or1 (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asin icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

CURRENT CoRRESpoNDENCE ADDRESS (N015;UsgB1oCklforanychanggofaddrgss) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.25096 7590 04/30/2010
Certificate of Mailing or Transmission

LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
PATENT_SEA States Postal Service _with sufficient postage for first class mail in an envelopeaddressed to the Mail Stop ISSUE FEE address above, or being facsimile
P.O. BOX 1247 transmitted to the USPTO (571) 273-2885, on the date indicated below.

SEATTLE, WA 98111-1247 (Depositor's name)

 (Signature)

(Date)

10/583,534 06/05/2007 Xiaodong Li 320529496US1 4954
TITLE OF INVENTION: METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH VARIABLE CHANNEL BANDWIDTH

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

NO $0nonprovisional $1510 $300 $1810 07/30/2010

SEKUL, MARIA LYNN 2461 370—210000

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

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

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

2. For printing on the patent front page, list
(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed. 

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

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO-2038 is attached.

3 Advance Order — # of Copies 3 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

3 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. J b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is re uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v de endin 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 e C ief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313- 1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

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

 
10/583,534 06/05/2007 Xiaodong Li 320529496US1 4954

PERKINS COIE LLP SEKUL’ MARIA LYNN

PATENT-SEA
P.O. BOX 1247 246 l

SEATTLE’ WA 981 1 1-1247 DATE MAILED: 04/30/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 181 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months) after the mailing date of this notice, the Patent Term Adjustment will be 181 day(s).

If a Continued Prosecution Application (CPA) was filed in the aboVe—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.goV).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or

(571)-272-4200.

Page 3 of 3
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Application No. App|icant(s)

10/583,534 LI ET AL.

MARIA L. SEKUL 2461

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

1. IXI This communication is responsive to AmendementAfter Final of date 3/3/2010 .

2. IX] The allowed claim(s) is/are 1 2 6 8 11 13 and 22-42.
 

3. IX Acknowledgment is made ofa claim forforeign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) X All b) I:I Some* c) I:I None of the:

1. I:I Certified copies of the priority documents have been received.

2. I:I Certified copies of the priority documents have been received in Application No.j

3. IX Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

4. D A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO—152) which gives reason(s) why the oath or declaration is deficient.

5. I] CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

(a) I:I including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO—948) attached

1) I:I hereto or 2) I:I to Paper No./Mail Date

(b) I:I including changes required by the attached Examiner’s Amendment / Comment or in the Office action of

Paper No./Mail Date

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

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

Attachment(s)

1. IX Notice of References Cited (PTO—892) 5. I:I Notice of Informal Patent Application

2. I:I Notice of Draftperson's Patent Drawing Review (PTO—948) 6. I:I Interview Summary (PTO—413),
Paper No./Mail Date .

3. IX Information Disclosure Statements (PTO/SB/08), 7. IX Examiner's Amendment/Comment
Paper No./Mail Date

4. I:I Examiner's Comment Regarding Requirement for Deposit 8. E Examiner's Statement of Reasons for Allowance
of Biological Material

9. I:I Other .

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100420
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Application/Control Number: 10/583,534 

Art Unit: 2461 

EXAMINER'S AMENDMENT 

Page 2 

An examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to applicant, an amendment may be filed as provided 

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 

submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 

with Mr. Christopher Daly-Watson on 04/20/2010. 

See attached Examiner's Amendment. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 03/23/2010 was filed 

after the mailing date of the Amendment After Final on 03/03/2010 and before Notice of 

Allowability. The submission is in compliance with the provisions of 37 CFR 1.97. 

Accordingly, the information disclosure statement is being considered by the examiner. 

Response to Amendment 

Applicant's request for reconsideration of the finality of the rejection of the last 

Office action is persuasive and, therefore, the finality of that action is withdrawn. 

The Amendment After Final filed 03/03/2010 is NOT entered. 

Allowable Subject Matter 

Claims 1, 2, 6, 8, 11, 13 and 22-42 are allowed. 

The following is an examiner's statement of reasons for allowance: van Nee (US 

Patent No. 6, 175,550) discloses a variable bandwidth system by adjusting the number 

of subcarriers. Vanderaar et al. (US PGPub 2007/0208884) discloses a primary 
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Application/Control Number: 10/583,534 

Art Unit: 2461 

Page 3 

channel with a central channel in which dynamic link assignment is constrained in the 

central channel to maintain synchronization. Campanella (US Patent No. 5,864,546) 

(not previously cited) discloses one or more preambles transmitted across multiple 

channels, for instance, a central channel transmits a primary preamble and a channel, 

which is not the central channel, transmitting portions of the auxiliary preamble 

combinable with a preamble in the central channel to make a full bandwidth preamble. 

Claims 1, 2, 6, 8, 11, 13 and 22-42 are allowable over the prior art because the 

prior art taken individually or in combination fails to particularly disclose, fairly suggest, 

or render obvious as argued by the Applicant which Examiner considers persuasive: 

In a variable bandwidth wireless communication system communicating under 

multiple different communication schemes that each have a different bandwidth, a 

process performed by a base station of generating an information bearing signal for 

wireless transmission, the process comprising: 

utilizing by the base station a number of subcarriers to construct a variable 

bandwidth wireless channel; 

utilizing by the base station groups of subcarriers, wherein each group includes a 

plurality of subcarriers; 

maintaining a fixed spacing between adjacent subcarriers; 

adding or subtracting, by the base station, groups of subcarriers to scale the 

variable bandwidth wireless channel and achieve an operating channel 

bandwidth; and 

wherein a core-band, including a plurality of subcarrier groups, substantially 

centered at an operating center frequency of the different communication 

schemes, is utilized by the base station as a broadcast channel carrying 

radio control and operation signalling, where the core-band is substantially 
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Application/Control Number: 10/583,534 Page 4

Art Unit: 2461

not wider than a smallest possible operating channel bandwidth of the

system; and

wherein the information bearing signal has a primary preamble sufficient for basic

radio operation, and wherein:

the primary preamble is a direct sequence in the time domain with a

frequency content confined within the core—band, or is an

orthogonal frequency—divisional multiplexing (OFDM) symbol

corresponding to a particular frequency pattern within the core-

band;and

wherein properties of the primary preamble comprise:

an autocorrelation having a large correlation peak with respect to

sidelobes;

a cross—correlation with other primary preambles having a small

cross—correlation coefficient with respect to power of other

primary preambles; and

a small peak—to—average ratio; and

wherein a large number of primary preamble sequences exhibit the properties.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MARIA L. SEKUL whose telephone number is (571 )270—
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Application/Control Number: 10/583,534 Page 5

Art Unit: 2461

7636. The examiner can normally be reached on Monday—Friday 9:00 AM to 5:30 PM

ET.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Huy Vu can be reached on (571) 272-3155. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

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

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/M. L. S./

Examiner, Art Unit 2461

/Huy D Vu/

Supervisory Patent Examiner, Art Unit 2461
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Application/Control No. App|icant(s)/Patent Under
Reexamination

10/583,534 LI ET AL
Notice of References Cited Examiner Art Unit

MARIA L. SEKUL 2461 Page 1 °f1
U.S. PATENT DOCUMENTS

Document Number Date
Country Code-Number-Kind Code MM-YYYY

S-5,864,546 O1-1999

Classification

C Campanella, S. Joseph 370/316

CCCCCCCCCCCC ‘P‘P‘P‘P‘P‘P‘P‘P‘P‘P‘P‘P 
 

 

FOREIGN PATENT DOCUMENTS

U Q) .-o-(DDocument Number

Country Code-Number-Kind Code |v||v|-YYYY COUWY C'3SSl“C3“°"

NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)—

U

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20100420
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Docket No.: 320529496US1

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Li et al.

Application No.: 10/583,534 Confirmation No.2 4954

Filed: June 5, 2007 Art Unit: 2461

For: METHODS AND APPARATUS FOR MULT|- Examiner: M. L. Sekul

CARRIER COMMUNICATIONS WITH

VARIABLE CHANNEL BANDWIDTH

Response Under 37 C.F.R. § 1.111

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The present communication responds to the Final Office Action dated

January 7, 2010, in the above—identified application. Please amend the application as

follows:

Amendments to the Claims are reflected in the listing of claims beginning on

page 2.

Remarks begin on page 12 of this paper.
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Docket No.: 320529496US1

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Xiaodong Li

Application No.: 10/583,534 Confirmation No.: 4954

Filed: June 5, 2007 Art Unit: 2461

For: METHODS AND APPARATUS FOR MULTI- Examiner: M. L. Sekul

CARRIER COMMUNICATIONS WITH

VARIABLE CHANNEL BANDWIDTH

Amendment Under 37 C.F.R. § 1.111

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

The present communication responds to the Office Action dated January 7, 2010

in the above—identified application. Please amend the application as follows:

Amendments to the Claims are reflected in the listing of claims beginning on

page 2.

32052-9496.US01/LEGAL179692361
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Reply to Office Action of January 7, 2010 

Amendments to the Claims: 

1. (Currently Amended) In a variable bandwidth wireless communication 

system communicating under multiple different communication schemes that each have 

a different bandwidth, a process performed by a base station of generating an 

information bearing signal for wireless transmission, the process comprising: 

utilizing by the base station a number of subcarriers to construct a variable 

bandwidth wireless channel; 

utilizing by the base station groups of subcarriers, wherein each group includes a 

plurality of subcarriers; 

maintaining a fixed spacing between adjacent subcarriers; 

adding or subtracting, by the base station, groups of subcarriers to scale the 

variable bandwidth wireless channel and achieve an operating channel 

bandwidth; and 

wherein a core-band, including a plurality of subcarrier groups, substantially 

centered at an operating center frequency of the different communication 

schemes, is utilized by the base station as a broadcast channel carrying 

radio control and operation signalingsiqnalling, where the core-band is 

substantially not wider than a smallest possible operating channel 

bandwidth of the system~ and 

wherein the information bearing signal has a primary preamble sufficient for basic 

radio oQeration, and wherein: 

the 2rimary .Qreamble is a direct seguence in the time domain with a 

frequency content confined within the core-band. or is an 

orthogonal freguency-divisional multi.Qlexing (OFDM) symbol 

corresponding to a particular frequency pattern within the core

band; and 

wherein properties of the primary preamble comprise: 

32052-9496.US01/LEGAL 17969236.1 -2-
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an autocorrelation having a large correlation _geak with resQect to 

sidelobes; 

a cross-correlation with other primary preambles having a small 

cross-correlation coefficient with respect to power of 0U1er 

primary preambles; and 

a small Qeak-to-avera_ge ratio; and 

wherein a large number of primary preamble sequences exhibit the 

properties. 

2. (Previously Presented) The process of claim 1, wherein the information 

bearing signal is: 

an orthogonal frequency division multiple access (OFDMA) signal; and is 

utilized in a downlink_with a duplexing technique that is either Time Division 

Duplexing (TDD) or Frequency Division Duplexing (FDD). 

3-5. (Canceled) 

6. (Currently Amended) In a variable bandwidth communication network of 

base stations and mobile stations, wherein a signal comprises groups of subcarriers 

and each group includes a plurality of subcarriers, a method performed by a mobile 

station comprising: 

maintaining a fixed spacing between adjacent subcarriers; 

adjusting a number of groups of subcarriers to scale a channel and attain an 

operational bandwidth; 

utilizing a core-band, substantially centered at an operating center frequency to 

carry synchronization information, wherein the core-band is narrower than 

or equal to a smallest possible operating channel bandwidth of the 

network and the signal includes a primary preamble sufficient to enable 

radio operations, the primary preamble including a direct sequence in the 

32052-9496.US01/LEGAL 17969236.1 -3-
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time domain with a freguency_ content confined within the core-band or 

including an OFDM sy:mbol corresp_onding to a p_articular freguency: 

pattern within the core-band; 

wherein properties of the primary preamble comprise: 

an autocorrelation having a large correlation peak with respect to 

sidelobes; 

a cross-correlation with other primary preambles having a small 

cross-correlation coefficient with resgect to gower of other 

grimar.v p_reambles; and 

a small peak-to-average ratio; and 

wherein a large number of grimary: greamble seguences exhibit the 

properties; and 

scanning spectral bands of different center frequencies and detecting the 

synchronization information in the core-band of the operating center 

frequency and decoding a broadcast channel carrying radio control and 

operation signalling provided by a base station to the mobile station via 

the core-band. 

7. (Canceled) 

8. (Previously Presented) The method of claim 6, wherein the signal is an 

orthogonal frequency division multiple access (OFDMA) signal, and the signal is utilized 

in a downlink with a duplexing technique that is either Time Division Duplexing (TDD) or 

Frequency Division Duplexing (FDD). 

32052-9496.US01/LEGAL 17969236.1 -4-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of January 7, 2010

9. (Canceled)

10. (Canceled)

11. (Currently Amended) In a variable bandwidth communication network

wherein a communication signal utilizes groups of subcarriers, wherein each group

comprises a plurality of subcarriers, and a mobile station has an adaptable bandwidth,

the mobile station comprising:

an analog-to-digital converter for signal sampling;

a Fast Fourier Transform and Inverse Fast Fourier Transform processor

(FFT/IFFT), wherein a fixed spacing between adjacent subcarriers is

maintained;

a scanner for scanning spectral bands of specified center frequencies;

a facility for decoding a broadcast channel including radio control and operation

signalling associated with  a core—band including a plurality of

groups, wherein the core—band is not wider than a smallest possible

operating channel bandwidth of the network; and

a facility for adding groups to widen the channel bandwidth for remainder of the

communication wherein the eernmtinieatien einal further utilizes the

cereband fer communicating a primary preamble sufficient ta enable radio

operations, the primary preamble being a direct eegeence in the time

domain with a iregueneg centertt eenfined within the cerebanei or being

an CFDM symbol corresponding to a particular li‘epueney pattern within

the core—band 

wherein properties of the primary preamble comprise:

an antocerrelatien havin a tare cerrelatien eair with resect to

sideiebee;

32052-9496.US01/LEGAL179692361 -5-
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Reply to Office Action of January 7, 2010

a creesmerreiaticn with other primary prearnbies having a smaii

crceeccrreieticn coefficient with respect to pewer ct ether

primary preerribies; and

a erneii eeik~te—eiveree ratio" and

wherein a ierge number of primary preambie segtiences exhibit the

properties.

12. (Canceled)

13. (Previously Presented) The mobile station of claim 11, wherein the

communication signal is an orthogonal frequency division multiple access (OFDMA)

signal, and the communication signal is utilized in a downlink with a duplexing technique

that is either Time Division Duplexing (TDD) or Frequency Division Duplexing (FDD).

14-21. (Canceled)

22. (Currently Amended) A cellular base station comprising:

circuitry configured to transmit a broadcast channel in an orthogonal frequency

division multiple access (OFDMA) core—band, wherein the core—band is

substantially centered at an operating center frequency and the core—band

includes a first plurality of subcarrier groups, wherein each subcarrier

group includes a plurality of subcarriers wherein the cere—bend is utiiized
 

to communicate er rirner reerribie sufficient to enebie radio eeraticne.

the prirriery prearnbie being a direct eeguence in the time domain with a

freguency content confined within the cere—barid er being an OFDM

syjmbei cerrespending tr) e pertictiiar fregiiency pattern within the cere-

bend.

wherein properties ef the primary preernbie cernprise:

 

32052-9496.US01/LEGAL179692361 -6-
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ah eutecbrreiatioh having a iarpe eerreietieri peak with respect to

sideiobes;

a eress—cerreietieh with other primary preerribies having a email

cress—cerreiatibrt Coefficient with resect to owe-r at other

primary prearribies and

a erriaii peai<—to—averepe ratio; and

wherein at iarge number of primary preambie seguerrcee exhibit the

properties; and

circuitry configured to transmit control and data channels using a variable band

including a second plurality of subcarrier groups, wherein the variable

band includes at least the core-band.

23. (Previously Presented) The cellular base station of claim 22 wherein the

circuitry configured to transmit the broadcast channel is further configured to transmit

radio network information in the broadcast channel.

24. (Previously Presented) The cellular base station of claim 22 further

comprising circuitry configured to transmit synchronization information in the core-band.

25. (Previously Presented) The cellular base station of claim 22 wherein the

circuitry configured to transmit the broadcast channel is further configured to transmit in

a time slot format.

26. (Previously Presented) The cellular base station of claim 22 wherein the

base station operates in an OFDMA frequency division duplex (FDD) or time division

duplex (TDD) mode.

32052-9496.US01/LEGAL179692361 -7-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of January 7, 2010

27. (Currently Amended) A cellular mobile station comprising:

circuitry configured to receive synchronization information from a base station in

an orthogonal frequency division multiple access (OFDMA) core-band,

wherein the core-band is substantially centered at an operating center

frequency and the core-band includes a first plurality of subcarrier groups

where each subcarrier group includes a plurality of subcarriers. wherein

the cereband is titiiized ic ccrnmuriicate a primary preambie sufficient to

enabie radie e eratierte the rirriar reambie bein adirect se trance in

the time domain with a freguericy content confined within the cereband or

being an QFDM symbei cerrespericiirtg te a pertictiiar freguency pattern

within the cere~barit:i 

wherein properties ef the primary preerribie comprise:

an atitecerreiatien haviri a iare cerreiatieri eak with reeect to

sideiebee;

a CFOSS-CONE-L‘iatiOl’i with other primary preambiee having a srnaii

creseccrreiaticn coefficient with respect te power at other

primary preerribiee; and

a erriaii peak~te—average ratio; and

wherein a iarge number at primary preambie eeguenees exhibit the

 ;

circuitry configured to synchronize with the base station using the received

synchronization information; and

circuitry configured to receive control and data channels using a variable band

including a second plurality of subcarrier groups, wherein the variable

band includes at least the core-band.

28. (Currently Amended) The cellular mobile station of claim 27 wherein the

circuitry configured to receive the synchronization information from the base station in

32052-9496.US01/LEGAL179692361 -8-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of January 7, 2010

the core—band is further configured to receive thecell identification information from the

base station in the core—band.

29. (Previously Presented) The cellular mobile station of claim 27 further

comprising circuitry configured to receive a broadcast channel in the core—band.

30. (Previously Presented) The cellular mobile station of claim 29 wherein the

broadcast channel carries radio network information.

31. (Previously Presented) The cellular mobile station of claim 27 further

comprising circuitry configured to transmit a preamble after synchronizing with the base

station.

32. (Currently Amended) A variable bandwidth communication method

comprising:

transmitting a broadcast channel by a cellular base station in an orthogonal

frequency division multiple access (OFDMA) core—band, wherein the core-

band is substantially centered at an operating center frequency and the

core—band includes a first plurality of subcarrier groups, wherein each

subcarrier group includes a plurality of subcarriers wherein the core—band
 

is utilized rte communicate a primary prearrrbie sufficient ta erratrile radio

operations, the primary preamble being a direct eegueriee in the time

domain with a iretrenc content confined within the CC}i"(-)‘~bai’id or beiri

an OFDM syrribel corresponding to a particular frepueneyj pattern within

the core—band

wherein properties er“ the prirriary preamble comprise:

an autecerrelatien having a iarpe eerrelatien peak with respect it)

eideiebes;

32052-9496.US01/LEGAL179692361 -9-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of January 7, 2010

a crcsswzcrreiatioh with other primary preambles having a smaii

crcseccrreietich coefficient with respect to pewer of ether

primary prearribies; and

a smaii eai<~te—averae ratio" arid

wherein a iarge number of primary preambie seguehces exhibit the

properties; and

transmitting control and data channels by the cellular base station using a

variable band including a second plurality of subcarrier groups, wherein

the variable band includes at least the core-band.

33. (Previously Presented) The method of claim 32 wherein the broadcast

channel carries radio network information.

34. (Previously Presented) The method of claim 32 further comprising

transmitting by the base station synchronization information in the core-band.

35. (Previously Presented) The method of claim 32 wherein the transmissions

are in a time slot format.

36. (Previously Presented) The method of claim 32 wherein the cellular base

station operates in an OFDMA frequency division duplex (FDD) or time division duplex

(TDD) mode.

37. (Currently Amended) A variable bandwidth communication method

comprising:

receiving synchronization information by a cellular mobile station from a base

station in an orthogonal frequency division multiple access (OFDMA) core-

band, wherein the core—band is substantially centered at an operating

center frequency and the core—band includes a first plurality of subcarrier
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groups where each subcarrier group includes a plurality of subcarriers&

wherein the ccreband is utilized tc ccmntnnlcate a primary preamble

sufficient to enable radie eperatiensa the primary preamble being a direct

eetrence in the time clcrnain with a freuenc centent confined within the

ccrebahd er being an OFDM symbol cerreependlhp it: a particular

lrepuertcy pattern within the core—band

wherein properties at the primary preamble cemprise:

an atitecerrelatien having a iarpe ccrrelaticri peak with respect to

sideiobee;

a crcee~ccrrelatien with other primary preambles having a small

crceeccrrelaticn coefficient with respect to pewer cl ether

prirnary preambles", and

a small ealt-te—avera e ratio and

wherein a large number of primary preamble seguehces exhibit the

 ;

synchronizing the cellular mobile station with the base station using the received

synchronization information; and

receiving control and data channels by the cellular mobile station using a variable

band including a second plurality of subcarrier groups, wherein the

variable band includes at least the core-band.

38. (Previously Presented) The method of claim 37 wherein the receiving of

the synchronization information by the cellular mobile station from the base station in

the core—band includes receiving cell identification information from the base station in

the core-band.

39. (Previously Presented) The method of claim 37 further comprising

receiving by the cellular mobile station a broadcast channel in the core-band.
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40. (Previously Presented) The method of claim 39 wherein the broadcast

channel carries radio network information.

41. (Previously Presented) The method of claim 37 further comprising

transmitting by the cellular mobile station a preamble after synchronizing with the base

station.

42. New The roeeee oi‘ oiaim i. wherein an atixiiiar reambie oeoti in

the eidewbaridg is combined with the primary preambie to form a it,iii—bandwidth preambie

in either the time domain or the tretienc domain wherein the eide—band is the

difference between the ooreband and an operating bandwidth. and wherein:

the atixiiiar reambie is either a direct ee tienoe in the time domain with a

treguency response confined within the side-band: or is an QFDM symboi

corresponding to a particoiar ireguenoy pattern within the side—band;

the ‘taii—bandwidth preambie aiiowe a base station to broadcast the fi.iii—bandwidth

preambie and a rnbbiie station to use the primary preambie of the tuit-

bandwidth rearnbie to access the base station" and

properties of the it,iii—bandwidth preambie seguenoe comprise:

a iare correiation eak with reeeet to eideiobee. in case of an

autoeerreiation:

a iarge ratio between the correiation peak and sideiobee, in case of a

oorreiation with the prirnary prearnbie of the ttiiibaridwidth

prearnbie,

at emaii orose—oorreiation coefficient with respect to power at other ttiii~

bandwidth preembie segirenoee, in base of or‘oss—oorreiation with

other tiiii bandwidth rearnbies

a smaii oroeeoorreiation ooetiioient with respect to the power of the toti-

bandwidth prearnbieg in case of oroeeoorreiation with a primary:
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preambie different frorrr the primary grearrrizraie ei‘ the fuii—bandwidih

grearribie;

e srrraii peai<;~re—average ratio; and

wherein er iere number of fuii~bendwicith rearnbie seuenczes exhibit

such properties“
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Docket No.: 320529496US1

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Xiaodong Li

Application No.: 10/583,534 Confirmation No.: 4954

Filed: June 5, 2007 Art Unit: 2461

For: METHODS AND APPARATUS FOR Examiner: M. L. Sekul

MULTI-CARRIER COMMUNICATIONS

WITH VARIABLE CHANNEL BANDWIDTH

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

MS Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to 37 CFR 1.56, 1.97 and 1.98, the attention of the Patent and

Trademark Office is hereby directed to the references listed on the attached

PTO/SB/08. It is respectfully requested that the information be expressly considered

during the prosecution of this application, and that the references be made of record

therein and appear among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed after the mailing date of a Final

Office Action or Notice of Allowance, whichever occurred first, but on or before payment

of the Issue Fee (37 CFR 1.97(d)). A statement under 37 CFR 1.97(e)(1) follows:
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Each item of information contained in this Information Disclosure Statement was

first cited in a communication from a foreign patent office in a counterpart foreign

application not more than three months prior to the filing of this Information Disclosure

Statement.

An English translation of the non—Eng|ish language reference is enclosed.

Applicant submits herewith a copy of a non-patent document in accordance with

37 CFR 1.98(a)(2).

This Information Disclosure Statement is not to be construed as a representation

that: (i) a search has been made; (ii) additional information that may be material to the

examination of this application does not exist; (iii) the information, protocols, results and

the like reported by third parties are accurate or enabling; or (iv) the cited information is,

or is considered to be, material to patentability. In addition, applicant does not admit

that any enclosed item of information constitutes prior art to the subject invention and

specifically reserves the right to demonstrate that any such reference is not prior art.

It is submitted that the Information Disclosure Statement is in compliance with 37

CFR 1.98 and the Examiner is respectfully requested to consider the listed references.

Please charge the amount of $180.00 to EFT Account SEA1PlRM covering the

fee set forth in 37 CFR 1.17(p). The Director is hereby authorized to charge any

deficiency in the fees filed, asserted to be filed or which should have been filed herewith

(or with any paper
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hereafter filed in this application by this firm) to our Deposit Account No. 50-0665, under

Order No. 320529496US1.

Dated: 3g 76g ”L<>(o Respectfully submitted,

By 2 Z///‘"
Davin Chin

Registration No.: 58,413
PERKINS COIE LLP

P.O. Box 1247 .

Seattle, Washington 98111-1247

(206) 359-8000

(206) 359-7198 (Fax)

Attorney for Applicant
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Docket No.: 320529496US1

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Li et al.

Application No.: 10/583,534 Confirmation No.2 4954

Filed: June 5, 2007 Art Unit: 2461

For: METHODS AND APPARATUS FOR MULT|- Examiner: M. L. Sekul

CARRIER COMMUNICATIONS WITH

VARIABLE CHANNEL BANDWIDTH

Response Under 37 C.F.R. § 1.111

Mail Stop AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

The present communication responds to the Final Office Action dated

January 7, 2010, in the above—identified application. Please amend the application as

follows:

Amendments to the Claims are reflected in the listing of claims beginning on

page 2.

Remarks begin on page 12 of this paper.
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Amendments to the Claims:

1. (Currently Amended) In a variable bandwidth wireless communication

system communicating under multiple different communication schemes that each have

a different bandwidth, a process performed by a base station of generating an

information bearing signal for wireless transmission, the process comprising:

utilizing by the base station a number of subcarriers to construct a variable

bandwidth wireless channel;

utilizing by the base station groups of subcarriers, wherein each group includes a

plurality of subcarriers;

maintaining a fixed spacing between adjacent subcarriers;

adding or subtracting, by the base station, groups of subcarriers to scale the
variable bandwidth wireless channel and achieve an operating channel

bandwidth; and

wherein a core—band, including a plurality of subcarrier groups, substantially

centered at an operating center frequency of the different communication

schemes, is utilized by the base station as a broadcast channel carrying

radio control and operation signaling, where the core—band is substantially

not wider than a smallest possible operating channel bandwidth of the

system wherein the core-band further includes a primapr preamble that is

sufficient to enable radio operations, the primagg preamble being a direct

seguence in the time domain with a freguency content confined within the

core-band or being an OFDM symboi corresponding to a particular

freguency pattern within the core—band, wherein one or more side—bands

are utilized by the base station to communicate an auxiliary preamble that

is combinable with the primary preamble to form a full-bandwidth

preamble, the auxiliary preamble being either a direct seguence in the

time domain with a freguency response combined within the one or more

side—bands or being an OFDM symbol corresponding to a particular

32052-9496.US01/LEGAL17541682.1 -2-
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frequency pattern within the one or more side—bands, and wherein a

bandwidth of the one or more side-bands is the difference between a

bandwidth of the core-band and the operating channel bandwidth.

2. (Previously Presented) The process of claim 1, wherein the information

bearing signal is:

an orthogonal frequency division multiple access (OFDMA) signal; and is

utilized in a downlinkwith a duplexing technique that is either Time Division

Duplexing (TDD) or Frequency Division Duplexing (FDD).

3-5. (Canceled)

6. (Currently Amended) In a variable bandwidth communication network of

base stations and mobile stations, wherein a signal comprises groups of subcarriers

and each group includes a plurality of subcarriers, a method performed by a mobile

station comprising:

maintaining a fixed spacing between adjacent subcarriers;

adjusting a number of groups of subcarriers to scale a channel and attain an

operational bandwidth;

utilizing a core—band, substantially centered at an operating center frequency to

carry synchronization information, wherein the core-band is narrower than

or equal to a smallest possible operating channel bandwidth of the

network and includes a primam preamble sufficient to enable radio

operations, the primary preamble including a direct seguence in the time

domain with a frequency content confined within the core-band or

including an OFDM symbol corresponding to a particular freguency

pattern within the core-band;

utilizing one or more side—bands to carry an auxiliary preamble that is combinable

with the primam preamble to form a full—bandwidth preamble, the auxiliary

32052—9496.US01/LEGAL17541682.1 -3-
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preamble including either a direct seguence in the time domain with a

freguency response combined within the one or more side~bands or

including an OFDM symbol corresponding to a particular frequency

pattern within the one or more side—bands; and

scanning spectral bands of different center frequencies and detecting the

synchronization information in the core-band of the operating center

frequency and decoding a broadcast channel carrying radio control and

operation signalling provided by a base station to the mobile station via

the core-band, wherein a bandwidth of the one or more side—bands is the

difference between a bandwidth of the core~band and the operational

bandwidth.

7. (Canceled)

8. (Previously Presented) The method of claim 6, wherein the signal is an

orthogonal frequency division multiple access (OFDMA) signal, and the signal is utilized

in a downlink with a duplexing technique that is either Time Division Duplexing (TDD) or

Frequency Division Duplexing (FDD).

9. (Canceled)

10. (Canceled)

11. (Currently Amended) In a variable bandwidth communication network

wherein a communication signal utilizes groups of subcarriers, wherein each group

comprises a plurality of subcarriers, and a mobile station has an adaptable bandwidth,

the mobile station comprising:

an analog-to-digital converter for signal sampling;

32052-9496.US01/LEGAL17541682.1 -4-
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a Fast Fourier Transform and Inverse Fast Fourier Transform processor

(FFT/IFFT), wherein a fixed spacing between adjacent subcarriers is

maintained;

a scanner for scanning spectral bands of specified center frequencies;

a facility for decoding a broadcast channel including radio control and operation

signalling associated with the area in a core-band including a plurality of

groups, wherein the core-band is not wider than a smallest possible

operating channel bandwidth of the network; and

a facility for adding groups to widen the channel bandwidth for remainder of the

communication, wherein the communication signal further utilizes the

core-band for communicating a primary preamble sufficient to enable radio

operations, the primary preamble being a direct seguence in thetime

domain with a freguency content confined within the core-band or being

an OFDM symbol corresponding to a particular freguency pattern within

the core-band, wherein the communications signal further utilizes one or

more sidebands for communicating an auxiliary preamble that is

combinable with the prirnam preamble to form a fu|l—bandwidth preamble,

the auxiliary preamble being either a direct seguence in the time domain

with a freguency response combined within the one or more side-bands or

being an OFDM symbol corresponding to a particular freguency pattern

within the one or more side—bands, and wherein a bandwidth of the one or

more side—bands is the difference between a bandwidth of the core-band

and the adaptable bandwidth.

12. (Canceled)

13. (Previously Presented) The mobile station of claim 11, wherein the

communication signal is an orthogonal frequency division multiple access (OFDMA)

32052—9496.US01/LEGAL17541682.1 -5-
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signal, and the communication signal is utilized in a downlink with a duplexing technique

that is either Time Division Duplexing (TDD) or Frequency Division Duplexing (FDD).

14-21. (Canceled)

22. (Currently Amended) A cellular base station comprising:

circuitry configured to transmit a broadcast channel in an orthogonal frequency

division multiple access (OFDMA) core-band, wherein the core-band is

substantially centered at an operating center frequency and the core-band

includes a first plurality of subcarrier groups, wherein each subcarrier

group includes a plurality of subcarriers wherein the core-band is utilized

to communicate a primagy preamble sufficient to enable radio operations,

the primagy preamble being a direct sequence in the time domain with a

frequency content confined within the core~band or being an OFDM

symbol corresponding to a particular frequency pattern within the core-

band;and

circuitry configured to transmit control and data channels using a variable band

 

including a second plurality of subcarrier groups, wherein the variable

band includes at least the core-band and one or more side-bands, wherein

the or more sidebands are utilized to communicate an auxiliary preamble

that is combinable with the primam preamble to form a full-bandwidth

preamble, the auxiliary preamble being either a direct sequence in the

time domain with a frequency response combined within the one or more

side—bands or being an OFDM symbol corresponding to a particular

frequency pattern within the one or more side-bands, and wherein a

bandwidth of the one or more side~bands is the difference between a

bandwidth of the core—band and an operating bandwidth.

32052-9496.US01/LEGAL17541682.1 -6-
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23. (Previously Presented) The cellular base station of claim 22 wherein the

circuitry configured to transmit the broadcast channel is further configured to transmit

radio network information in the broadcast channel.

24. (Previously Presented) The cellular base station of claim 22 further

comprising circuitry configured to transmit synchronization information in the core-band.

25. (Previously Presented) The cellular base station of claim 22 wherein the

circuitry configured to transmit the broadcast channel is further configured to transmit in

a time slot format.

26. (Previously Presented) The cellular base station of claim 22 wherein the

base station operates in an OFDMA frequency division duplex (FDD) or time division

duplex (TDD) mode.

27. (Currently Amended) A cellular mobile station comprising:

circuitry configured to receive synchronization information from a base station in

an orthogonal frequency division multiple access (OFDMA) core-band,

wherein the core—band is substantially centered at an operating center

frequency and the core—band includes a first plurality of subcarrier groups

where each subcarrier group includes a plurality of subcarriers wherein

the core—band is utilized to communicate a primary preamble sufficient to

enable radio operations, the primary preamble being a direct seguence in

the time domain with a frequency content confined within the core~band or

being an OFDM symbol corresponding to a particular freguency pattern

within the core—band;

circuitry configured to synchronize with the base station using the received

 

synchronization information; and

32052-9496.USO1/LEGAL17541682.1 -7-
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circuitry configured to receive control and data channels using a variable band

including a second plurality of subcarrier groups, wherein the variable

band includes at least the core-band and one or more side-bands, wherein

the or more sidebands are utilized to communicate an auxiliary preamble

that is combinable with the primagg preamble to form a full—bandwidth

preambte, the auxiliary preambie being either a direct seguence in the

time domain with a freguency response combined within the one or more

side—bands or being an OFDM symbol corresponding to a particular

freguency pattern within the one or more side-bands, and wherein a

bandwidth of the one or more side—bands is the difference between a

bandwidth of the core-band and an operating bandwidth.

28. (Previously Presented) The cellular mobile station of claim 27 wherein the

circuitry configured to receive the synchronization information from the base station in

the core-band is further configured to receive the cell identification information from the

base station in the core-band.

29. (Previously Presented) The cellular mobile station of claim 27 further

comprising circuitry configured to receive a broadcast channel in the core-band.

30. (Previously Presented) The cellular mobile station of claim 29 wherein the

broadcast channel carries radio network information.

31. (Previously Presented) The cellular mobile station of claim 27 further

comprising circuitry configured to transmit a preamble after synchronizing with the base

station.
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32. (Currently Amended) A variable bandwidth communication method

comprising: 3

transmitting a broadcast channel by a cellular base station in an orthogonal

frequency division multiple access (OFDMA) core-band, wherein the core-

band is substantially centered at an operating center frequency and the

core-band includes a first plurality of subcarrier groups, wherein each

subcarrier group includes a plurality of subcarriers wherein the core-band

is utilized to communicate a primagg preamble sufficient to enable radio

operations, the primagy preamble being a direct seguence in the time

domain with a frequency content confined within the core-band or being

an OFDM symbol corresponding to a particular freguency pattern within

the core-band; and

 

transmitting control and data channels by the cellular base station using a

variable band including a second plurality of subcarrier groups, wherein

the variable band includes at least the core-band and one or more side-

bands wherein the or more sidebands are utilized to communicate an

auxiliary preamble that is combinable with the primagg preamble to form a

fu|l—bandwidth preamble, the auxiliary preamble being either a direct

seguence in the time domain with a freguency response combined within

the one or more side~bands or being an OFDM symbol corresponding to a

particular freguency pattern within the one or more side—bancls, and

wherein a bandwidth of the one or more side—bands is the difference

between a bandwidth of the core-band and an operating bandwidth.

 

33. (Previously Presented) The method of claim 32 wherein the broadcast

channel carries radio network information.

34. (Previously Presented) The method of claim 32 further comprising

transmitting by the base station synchronization information in the core-band.

32052-9496.US01/LEGAL17541682.1 -9-
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35. (Previously Presented) The method of claim 32 wherein the transmissions

are in a time slot format.

36. (Previously Presented) The method of claim 32 wherein the cellular base

station operates in an OFDMA frequency division duplex (FDD) or time division duplex

(TDD) mode.

37. (Currently Amended) A variable bandwidth communication method

comprising:

receiving synchronization information by a cellular mobile station from a base

station in an orthogonal frequency division multiple access (OFDMA) core-

band, wherein the core-band is substantially centered at an operating \

center frequency and the core-band includes a first plurality of subcarrier

groups where each subcarrier group includes a plurality of subcarriersr

wherein the core-band is utilized to communicate a primam preamble

sufficient to enable radio operations, the primary preamble being a direct

seguence in the time domain with a freguency content confined within the

core-band or being an OFDM symbol corresponding to a particular

freguency pattern within the core-band;

synchronizing the cellular mobile station with the base station using the received

synchronization information; and

receiving control and data channels by the cellular mobile station using a variable

band including a second plurality of subcarrier groups, wherein the

variable band includes at least the core-band and one or more side-bands,

wherein the or more sidebands are utilized to communicate an auxiliagr

preamble that is combinable with the primary preamble to form a full-

bandwidth preamble, the auxiliary preamble being either a direct

seguence in the time domain with a freguency response combined within
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particular freguency pattern within the one or more side-bands, and

wherein a bandwidth of the one or more side-bands is the difference

between a bandwidth of the core-band and an operating bandwidth.

38. (Previously Presented) The method of claim 37 wherein the receiving of

the synchronization information by the cellular mobile station from the base station in

the core-band includes receiving cell identification information from the base station in

the core-band.

39. (Previously Presented) The method of claim 37 further comprising

receiving by the cellular mobile station a broadcast channel in the core-band.

40. (Previously Presented) The method of claim 39 wherein the broadcast

channel carries radio network information.

41. (Previously Presented) The methods of claim 37 further comprising

transmitting by the cellular mobile station a preamble after synchronizing with the base

station.

32052-9496.US01/LEGAL17541682.1 -11-
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REMARKS

This paper is a response to the Final Office Action of Jan. 7, 2010. Prior to entry

of this paper, claims 1, 2, 6, 8, 11, 13, and 22-41 were pending in this application.

Claims 1, 6, 11, 22, 27, 32, and 37, are now amended. No claims are added or

canceled. The amendments made herein are without prejudice to applicants right to

pursue claims in unamended or other form in this or continuing applications and are

made merely to expedite prosecution of this application. Upon entry of this paper,

claims 1-2, 6, 8, 11, 13, and 22-41 will remain pending. No new matter is added.

In the Office Action mailed January 7, 2010, pending claims 1, 2, 6, 8, 11, 13, 22-

41 were rejected. More specifically, the status of the application in light of this Office

Action is as follows:

(A) Claims 1, 2, 11, 13, and 22-41 were rejected under 35 U.S.C. § 112, first

paragraph.

(B) Claims 1, 2, 6, 8, 11, and 13 were rejected under 35 U.S.C. § 103(a) as

allegedly unpatentable over a combination of U.S. Patent No. 6,175,550 to

van Nee ("van Nee") and U.S. Patent Publication No. 2007/0208884 to

Vanderaar et al. ("Vanderaar"); claims 22-30 and 32-40 were rejected

under 35 U.S.C. § 103(a) as allegedly unpatentable over a combination of

Vanderrar and U.S. Patent Application No. 2002/0142777 to McGovern et

al. ("McGovern"); and claims 31 and 41 were rejected under 35 U.S.C.

§103(a) as allegedly unpatentable over a combination of Vanderrar,

McGovern, U.S. Patent No. 7,376,424 to Kim et al. ("Kim").

A. Response to Rejections under 35 U.S.C. § 112, first paragraph

As noted above, claims 1, 2, 11, 13, and 22-41 were rejected under

35 U.S.C. § 112, first paragraph. More specifically, pages 2 and 3 of the Office Action

32052—9496.US01/LEGAL17541682.1 -12-
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allege that applicants' specification "does not disclose that the core-band is composed 

of a plurality of subcarrier groups." Applicants respectfully disagree. 

With respect to the rejection of claim 1, applicants respectfully submit that the 

features alleged to be unsupported by applicants' specification are fully supported by at 

least paragraph [0022] and paragraph (0033] of applicants' disclosure. As merely one 

non-limiting example of the how these features are fully supported by applicants' 

disclosure, applicants respectfully note that paragraph (0022] states that "[t]he data 

subcarriers can be arranged into groups called subchannels to support scalability and 

multiple-access." Further, paragraph (0033] states that "[i]n one embodiment, relevant 

or essential radio control signals such as preambles, ranging signals, bandwidth 

request, and/or bandwidth allocation are transmitted within the [core-band] CB. In 

addition to the essential control channels, a set of data channels and their related 

dedicated control channels are placed within the CB to maintain basic radio operation." 

(Emphasis added.) 

Based at least upon paragraph [0033]'s discussion of data channel§ being within 

a core-band, and paragraph [0022]'s discussion of data subcarriers being arranged into 

groups, applicants respectfully submit that their disclosure clearly supports "a core

band, including a plurality of subcarrier groups" as recited by claim 1 and thus request 

that the 35 U.S.C. § 112 rejection be withdrawn. 

Applicants also respectfully submit that the similar rejections of independent 

claims 11, 22, 27, 32, and 37 should be withdrawn for at least similar reasons. As the 

remaining claims rejected under 35 U.S.C. § 112 depend from the above-discussed 

independent claims, applicants also respectfully request that the 35 U.S.C. § 112 

rejection of these claims be withdrawn. 

B. Response to Rejections under 35 U.S.C. § 103 

Claims 1, 2, 6, 8, 11, 13, and 22-41 were rejected under 35 U.S.C. § 103(a) as 

allegedly unpatentable over combinations of van Nee, Vanderaar, McGovern, and Kim. 
32052-9496.US01/LEGAL17541682.1 -13-
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Without conceding to or commenting on the substance of the 35 U.S.C. § 103

rejections, applicants have amended each of independent claims 1, 6, 11, 22, 27, 32,

and 37 to include subject matter substantially similar to that previously recited by claim

9, which had been indicated as being directed towards allowable subject matter. (See,

page 19 of the Office Action of April 28, 2009.) Claim 9 was previously cancelled by the

response of Sept. 28, 2009.

For at least the reasons discussed herein, applicants respectfully submit that

each of independent claims 1, 6, 11, 22, 27, 32, and 37 are allowable. As the remaining

claims each depend from one of the above-discussed independent claims, applicants

respectfully submit that these dependent claims are also allowable.

Conclusion

In view of the above amendment, applicants believe the pending application is in

condition for allowance. Applicants accordingly request reconsideration of the

application and a mailing of a Notice of Allowance. If the Examiner has any questions

or believes a telephone conference would expedite prosecution of this application, the

Examiner is encouraged to contact Davin Chin at (206) 359-8000.

32052-9496.US01/LEGAL175416821 -14-
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Please charge any deficiencies or credit any overpayment to our Deposit

Account No. 50-0665, under Order No. 320529496US1 from which the undersigned is

authorized to draw.

s bmitted,

LP 
 

  
I

C ristophe ‘J. Daley-Watson

Registration No. 34,807
Davin Chin

Registration No. 58,413

Date: March 3, 2010

Correspondence Address:
Customer No. 25096

Perkins Coie LLP

P.O. Box 1247

Seattle, Washington 98111-1247

(206) 359-8000
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Application No. App|icant(s)

10/583,534 LI ET AL.

Office Action Summary Examine, A,, Unit

MARIA L. SEKUL 2461 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

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

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IXI Responsive to communication(s) filed on 28 September 2009.

2a)IXI This action is FINAL. 2b)I:I This action is non-final.

3)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)IXI C|aim(s)i is/are pending in the application.

4a) Of the above c|aim(s) 3-5,7,9,10,12 and 14-21 is/are withdrawn from consideration.

 
5)I:I C|aim(s)j is/are allowed.

6)IXI C|aim(s) 1 2 6 8 11 13 22-41 is/are rejected.

7)I:I C|aim(s)j is/are objected to.

8)I:I C|aim(s)jare subject to restriction and/or election requirement.

Application Papers

9)I:I The specification is objected to by the Examiner.

10)IZ The drawing(s) filed on 28 September 2009 is/are: a)IZ accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

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

a)IZ All b)I:I Some * c)I:I None of:

1.I:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No.

3.IXI Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) D Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper N0(S)/M3” DataE
3) IXI Information Disclosure Statement(s) (PTO/SB/08) 5) I:I Notice of informal Patent Application

Paper No(s)/Mail Date . 6) D Other: .
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20091207
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DETAILED ACTION

Status of Claims

1. Claims 1, 2, 6, 8, 11, 13 and 22-41 are pending. Claims 3-5, 7, 9-10, 12 and 14-

21 are cancelled. Claims 22-41 are newly added.

Response to Arguments

2. Applicant's arguments with respect to claims 1, 6 and 11 have been considered

but are moot in view of the new ground(s) of rejection.

Claim Rejections - 35 USC § 112

3. The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode contemplated by the inventor of carrying out his invention.

4. Claims 1-2, 11, 13, 22-41 are rejected under 35 U.S.C. 112, first paragraph, as

falling to comply with the written description requirement. The claim(s) contains subject

matter which was not described in the specification in such a way as to reasonably

convey to one skilled in the relevant art that the inventor(s), at the time the application

was filed, had possession of the claimed invention.

As to claims 1, 11, 22, 27, 32, and 37, the claims recite the limitation “a core-

band, including a plurality of subcarrier groups”, or similar limitation. Applicant's

Specification discloses on p. 5, 11 22, "the data subcarriers can be arranged into groups

called subchannels to support scalability and multiple access". This grouping refers to

supporting the variable bandwidth on the operating portion of the channel. Applicant’s
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Specification describes the core—band on p. 7, 11 32, but does not disclose that the core-

band is composed of a plurality of subcarrier groups.

Claim 2, 13, 23-26, 28-31, 33-36 and 38-41 are rejected as being dependent on

a rejected base claim.

Claim Rejections - 35 USC § 103

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

obviousness rejections set forth in this Office action:

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

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.

Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

:".°°!\’.—‘
This application currently names joint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of

the various claims was commonly owned at the time any inventions covered therein

were made absent any evidence to the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was made in order for the examiner to
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

6. Claims 1, 2, 6, 8, 11, 13, are rejected under 35 U.S.C. 103(a) as being

unpatentable over van Nee (US Patent No. 6,175,550) in view of Vanderaar et al. (US

PGPub 2007/0208884) (“Vanderaar”).

As to claim 1, van Nee discloses a method:

“utilizing, by the base station, a specified number of subcarriers to construct a

variable bandwidth wireless channel” (scalable OFDM system that adjusts number of

carriers for the desired transmission rate, col. 3, lines 22-27);

“utilizing by the base station groups of subcarriers, wherein each group includes

a plurality of subcarriers” (this was well known in the art at the time the invention was

made that subchannels can comprise one or more subcarriers);

“maintaining a fixed spacing between adjacent subcarriers” (increasing the

number of subcarriers for a constant sampling rate will increase the number of carriers

while keeping the carrier spacing fixed, Fig. 3, col. 6, lines 51-54);

“adding or subtracting, by the base station, groups of subcarriers to scale the

variable bandwidth wireless channel and achieve an operating channel bandwidth”

(scalable OFDM system with a transmitter and receiver that adjust number of carriers to

meet the desired transmission rate, col. 3, lines 53-58; col. 6, lines 51-57); and

Van Nee does not explicitly teach “a core—band, including a plurality of subcarrier

groups, substantially centered at an operating center frequency of the different

communication schemes, is utilized by the base station as a broadcast channel
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carrying radio control and operation signaling, where the core—band is substantially not

wider than a smallest possible operating channel bandwidth of the system”.

Vanderaar teaches carrier and timing synchronization is achieved on a central,

data—bearing channel. (11 21 ). A primary channel is subdivided into n sub—channels S;

the channel numbering scheme is based around a center frequency fc such that a first

sub—channel So (“core band”) is centered at a center frequency (“operating center

frequency of the different communication schemes”) and the remaining sub—channels

are distributed about the center frequency (Fig. 1, 3; 1] 23, 26). Fig. 3 further depicts

that the center channel bandwidth is, at most, equal to the smallest operating channel

bandwidth, that is, the center channel bandwidth is not wider than the smallest possible

operating channel bandwidth of the system. In order to maintain synchronization, the

dynamic link assignment (DLA) waveform is constrained to require a special waveform

in the central channel 112. The primary band 106 contains sixteen frequency-

multiplexed sub—channels 108 that partially overlap in an OFDM fashion (“subcarrier

groups”) (Fig. 10; 1] 39). The Synchronization frame 300 allows a terminal demodulator

to acquire the carrier frequency and phase, as well as the symbol timing (“radio control

and operation signaling”), and may be broadcast (Fig. 5-6, 1] 25-27). The RAC frame

700 contains information that allows users to enter the transmission system or receive

messages based on a broadcast ID (Fig. 7, 1] 32). Further Vanderaar teaches that this

adaptive transmission is applicable to any multi—user digital communication system in

which data transmission is to a number of users each operating under different

conditions, (11 21).
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Vanderaar and van Nee are analogous art in that they both pertain to

dynamically adapting transmission parameters based on transmission capabilities of the

transmitter and receiver. It would have been obvious to one skilled in the art at the time

the invention was made to use the center frequency to provide carrier and timing

information as taught in Vanderaar with the dynamically scalable system in van Nee for

the purpose of providing more efficient use of bandwidth by providing adaptive control

on a user basis without requiring resynchronization.

As to claim 2, van Nee in view of Vanderaar discloses all of claim 1.

van Nee further discloses “the information bearing signal is an orthogonal

frequency division multiple access (OFDMA) signal (scalable OFDM system, Fig. 1, col.

3, line 66 through col. 4, line 17).

Vanderaar further discloses the signal is “utilized in a downlink where a duplexing

technique that is either Time Division Duplexing (TDD) or Frequency Division Duplexing

(FDD)” (variable modulation and coding formats on a per—user basis through the use of

Time Division Multiplexing (TDM) and Orthogonal Frequency Division Multiplexing

(OFDM), 1] 21).

As to Claim 6, van Nee discloses a method comprising:

“maintaining a fixed spacing between adjacent subcarriers ” (increasing the

number of subcarriers for a constant sampling rate will increase the number of carriers

while keeping the carrier spacing fixed, Fig. 3, col. 6, lines 51-54);
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“adjusting a number of groups of subcarriers to scale a channel and attain an

operational bandwidth” (bandwidth can be varied by modifying the number of

subcarriers, col. 3, lines 53-58); and

“scanning spectral bands of different center frequencies” (the receiver performs

measurements on received signals (scans) and provides feedback to the transmitter to

dynamically scale the operating characteristics of the channel, Fig. 4, col. 7, line 62

through col. 8, line 19).

van Nee does not disclose “utilizing a core—band, substantially centered at an

operating center frequency to carry synchronization information, wherein the core—band

is narrower or equal to than a smallest possible operating channel bandwidth of the

network” and “detecting the synchronization information in the core—band of the

operating center frequency and decoding a broadcast channel carrying radio control

and operation signaling provided by a base station to the mobile station via the core

band”

Vanderaar teaches carrier and timing synchronization is achieved on a central,

data—bearing channel. (11 21). A primary channel is subdivided into n sub—channels S;

the channel numbering scheme is based around a center frequency fc such that a first

sub—channel So (“core band”) is centered at a center frequency (“operating center

frequency of the different communication schemes”) and the remaining sub—channels

are distributed about the center frequency (Fig. 1, 3; 1] 23, 26). Fig. 3 further depicts

that the center channel bandwidth is, at most, equal to the smallest operating channel

bandwidth, that is, the center channel bandwidth is not wider than the smallest possible
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operating channel bandwidth of the system. In order to maintain synchronization, the

dynamic link assignment (DLA) waveform is constrained to require a special waveform

in the central channel 112. The primary band 106 contains sixteen frequency-

multiplexed sub—channels 108 that partially overlap in an OFDM fashion (“subcarrier

groups”) (Fig. 10; 1] 39). The Synchronization frame 300 allows a terminal demodulator

to acquire the carrier frequency and phase, as well as the symbol timing (“radio control

and operation signaling”), and may be broadcast (Fig. 5-6, 1] 25-27). The RAC frame

700 contains information that allows users to enter the transmission system or receive

messages based on a broadcast ID (Fig. 7, 1] 32). Further Vanderaar teaches that this

adaptive transmission is applicable to any multi—user digital communication system in

which data transmission is to a number of users each operating under different

conditions, (11 21).

Vanderaar and van Nee are analogous art in that they both pertain to

dynamically adapting transmission parameters based on transmission capabilities of the

transmitter and receiver. It would have been obvious to one skilled in the art at the time

the invention was made to use the center frequency to provide carrier and timing

information as taught in Vanderaar with the dynamically scalable system in van Nee for

the purpose of providing more efficient use of bandwidth by providing adaptive control

on a user basis without requiring resynchronization.

As to claim 8, van Nee in view of Vanderaar discloses the method of claim 6.

Vanderaar further discloses “the signal is an orthogonal frequency division

multiple access (OFDMA), and the signal is utilized in a downlink, with a depleting
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technique that is either Time Division Duplexing (TDD) or Frequency Division Duplexing

(FDD)” (variable modulation and coding formats on a per—user basis through the use of

Time Division Multiplexing (TDM) and Orthogonal Frequency Division Multiplexing

(OFDM) (11 21)).

As to claim 11, van Nee discloses a transceiver comprising:

“an analog—to—digital converter for signal sampling”(Fig. 4 depicting an OFDM

receiver with an A/D component) ;

“a Fast Fourier Transform and Inverse Fast Fourier Transform processor

(FFT/IFFT), wherein fixed spacing between carriers is maintained” (increasing the

number of subcarriers for a constant sampling rate will increase the number of carriers

while keeping the carrier spacing fixed, Fig. 3, col. 6, lines 51-54);

“a scanner for scanning spectral bands of specified center frequencies” (the

receiver performs measurements on received signals (scans) and provides feedback to

the transmitter to dynamically scale the operating characteristics of the channel, Fig. 4,

col. 7, line 62 through col. 8, line 19); and

“a facility for adding groups to widen the channel bandwidth for remainder of the

communication” (scalable OFDM system including an OFDM receiver, Fig. 4, for

adjusting the number of carriers to meet the desired transmission rate, col. 3, lines 53-

58; col. 6, lines 51-57).

van Nee does not teach “a facility for decoding a broadcast channel including

radio control and operation signaling associated with the area in a core—band including a
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plurality of groups, wherein the core—band is not wider than a smallest possible

operating channel bandwidth of the network”.

Vanderaar teaches carrier and timing synchronization is achieved on a central,

data—bearing channel. (11 21). A primary channel is subdivided into n sub—channels S;

the channel numbering scheme is based around a center frequency fc such that a first

sub—channel So (“core band”) is centered at a center frequency (“operating center

frequency of the different communication schemes”) and the remaining sub—channels

are distributed about the center frequency (Fig. 1, 3; 1] 23, 26). Fig. 3 further depicts

that the center channel bandwidth is, at most, equal to the smallest operating channel

bandwidth, that is, the center channel bandwidth is not wider than the smallest possible

operating channel bandwidth of the system. In order to maintain synchronization, the

dynamic link assignment (DLA) waveform is constrained to require a special waveform

in the central channel 112. The primary band 106 contains sixteen frequency-

multiplexed sub—channels 108 that partially overlap in an OFDM fashion (“subcarrier

groups”) (Fig. 10; 1] 39). The Synchronization frame 300 allows a terminal demodulator

to acquire the carrier frequency and phase, as well as the symbol timing (“radio control

and operation signaling”), and may be broadcast (Fig. 5-6, 1] 25-27). The RAC frame

700 contains information that allows users to enter the transmission system or receive

messages based on a broadcast ID (Fig. 7, 1] 32). Further Vanderaar teaches that this

adaptive transmission is applicable to any multi—user digital communication system in

which data transmission is to a number of users each operating under different

conditions, (11 21).
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Vanderaar and van Nee are analogous art in that they both pertain to

dynamically adapting transmission parameters based on transmission capabilities of the

transmitter and receiver. It would have been obvious to one skilled in the art at the time

the invention was made to use the center frequency to provide carrier and timing

information as taught in Vanderaar with the dynamically scalable system in van Nee for

the purpose of providing more efficient use of bandwidth by providing adaptive control

on a user basis without requiring resynchronization.

As to claim 13, van Nee in view of Vanderaar disclose all of claim 11.

Van Nee further discloses “the communication signal is an orthogonal frequency

division multiple access (OFDMA) signal, and the communication signal is utilized in a

downlink, with a duplexing technique that is either Time Division Duplexing (TDD) or

Frequency Division Duplexing (FDD)” (in a scalable OFDM system it was well known in

the art at the time the invention was made that either TDD or FDD could be used on the

uplink and/or downlink).

7. Claims 22-30 and 32-40 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Vanderaar et al. (US PGPub 2007/0208884) (“Vanderaar”) in view

of McGovern et al. (US PGPub 2002/0142777) (“McGovern”).

As to claims 22 and 32, Vanderaar discloses a cellular base station comprising:

“circuitry configured to transmit a broadcast channel in an orthogonal frequency

division multiple access (OFDMA) core—band, wherein the core—band is substantially

centered at an operating center frequency and the core—band includes a first plurality of

subcarrier groups, wherein each subcarrier group includes a plurality of subcarriers”
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(Vanderaar discloses carrier and timing synchronization is achieved on a central, data-

bearing channel (core—band) (11 21). The Receive Access Channel (RAC) slot supports

broadcast information for users not registered with the system (Fig. 7; 11 29). A primary

channel is subdivided into n sub—channels S; the channel numbering scheme is based

around a center frequency fc such that a first sub—channel So (“core band”) is centered

at a center frequency (“operating center frequency of the different communication

schemes”) and the remaining sub—channels are distributed about the center frequency,

Fig. 1, 3; 1] 23, 26; it is further implicit that in an OFDM system (11 21), the center

channel (core band) will be comprised of a group of subcarriers; Vanderaar allows

variable modulation and coding formats on a per—user basis through the use of Time

Division Multiplexing (TDM) and Orthogonal Frequency Division Multiplexing (OFDM) (11

21), in which it is implicit that when applying OFDM variable modulation and coding

formats (11 21), the group of subcarriers will be adapted to the various coding and

formats, and further teaches the system may be a point (base station) to multi—point (cell

phones) configuration, 11 42).

Vanderaar does not explicitly disclose “circuitry configured to transmit control and

data channels using a variable band including a second plurality of subcarrier groups,

wherein the variable band includes at least the core—band”.

Vanderaar teaches dynamic link assignment (DLA) allows communication

system to dynamically customize the forward link on a per—user basis (11 20-21).

Vanderaar allows variable modulation and coding formats on a per—user basis through

the use of Time Division Multiplexing (TDM) and Orthogonal Frequency Division
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Multiplexing (OFDM) (11 21), in which it is implicit that when applying OFDM variable

modulation and coding formats (1) 21), the group of subcarriers will be adapted to the

various coding and formats. Vanderaar further teaches the system may be a point

(base station) to multi—point (cell phones) configuration, 1] 42).

McGovern teaches dynamic channel bandwidth allowing variable bandwidth

channels, i.e. narrowband, wideband, or a combination of both (1113). The mobile

station receives a list of available channels from a broadcast control channel, e.g. then

scans for the center frequencies to find one with acceptable signal quality (11 27). The

mobile station tunes to the center frequency of the channel selected and therefore, the

variable band includes the center frequency (11 22).

It would have been obvious to one skilled in the art at the time the invention was

made to combine the central, data—bearing channel of Vanderaar with the dynamic

bandwidth allocation of McGovern for the purpose of providing more efficient use of

bandwidth by providing adaptive control on a user basis without requiring

resynchronization.

As to claims 23 and 33, Vanderaar in view of McGovern discloses the cellular

base station of claim 22.

Vanderaar further discloses wherein the circuitry “is further configured to transmit

radio network information in the broadcast channel” (carrier and timing synchronization

(“radio network information”) is achieved on a central, data—bearing channel (“core—

band”) (11 21); the central channel supports individual, multicast and broadcast users.
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As to claims 24 and 34, Vanderaar in view of McGovern discloses the cellular

base station of claim 22.

Vanderaar further discloses circuitry configured to transmit synchronization

information in the core—band (carrier and timing synchronization (“radio network

information”) is achieved on a central, data—bearing channel (“core—band”) (11 21).

As to claims 25 and 35, Vanderaar in view of McGovern discloses the cellular

base station of claim 22.

Vanderaar further discloses the circuitry is further configured to transmit in a time

slot format (variable modulation and coding formats on a per—user basis through the use

of Time Division Multiplexing (TDM) and Orthogonal Frequency Division Multiplexing

(OFDM),1I 21), both of which have a time slot element).

As to claims 26 and 36, Vanderaar in view of McGovern discloses the cellular

base station of claim 22.

Vanderaar further discloses the base station operates in an OFDMA frequency

division duplex (FDD) or time division duplex (TDD) mode (variable modulation and

coding formats on a per—user basis through the use of Time Division Multiplexing (TDM)

and Orthogonal Frequency Division Multiplexing (OFDM),1I 21).

As to claims 27 and 37, Vanderaar discloses a cellular mobile station (the

system may be a point (base station) to multi—point (cell phones) configuration, 1] 42)

comprising:

“circuitry configured to receive synchronization information from a base station in

an orthogonal frequency division multiple access (OFDMA) core—band, wherein the
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core—band is substantially centered at an operating center frequency and the core—band

includes a first plurality of subcarrier groups where each subcarrier group includes a

plurality of subcarriers” Vanderaar teaches dynamic link assignment (DLA) allows

communication system to dynamically customize the forward link on a per—user basis (11

20-21). Vanderaar allows variable modulation and coding formats on a per—user basis

through the use of Time Division Multiplexing (TDM) and Orthogonal Frequency Division

Multiplexing (OFDM) (11 21), in which it is implicit that when applying OFDM variable

modulation and coding formats (1) 21), the group of subcarriers will be adapted to the

various coding and formats. Vanderaar further teaches the system may be a point

(base station) to multi—point (cell phones) configuration, 1] 42); and

circuitry configured to synchronize with the base station using the received

synchronization information (it is anticipated that the synchronization sent by the

transmitter will be used for synchronization by the receiver).

Vanderaar in view of McGovern does not explicitly disclose “circuitry configured

to receive control and data channels using a variable band including a second plurality

of subcarrier groups, wherein the variable band includes at least the core—band”.

Vanderaar teaches dynamic link assignment (DLA) allows communication

system to dynamically customize the forward link on a per—user basis (11 20-21).

Vanderaar allows variable modulation and coding formats on a per—user basis through

the use of Time Division Multiplexing (TDM) and Orthogonal Frequency Division

Multiplexing (OFDM) (11 21), in which it is implicit that when applying OFDM variable

modulation and coding formats (1) 21), the group of subcarriers will be adapted to the
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various coding and formats. Vanderaar further teaches the system may be a point

(base station) to multi—point (cell phones) configuration, 1] 42).

McGovern teaches dynamic channel bandwidth in which channel assignment is

via inband control instead of dedicated control channel to allow variable bandwidth

channels, i.e. narrowband, wideband, or a combination of both (1113). The mobile

station receives a list of available channels from a broadcast control channel, e.g. then

scans for the center frequencies to find one with acceptable signal quality (11 27). The

mobile station tunes to the center frequency of the channel selected and therefore, the

variable band includes the center frequency (11 22).

It would have been obvious to one skilled in the art at the time the invention was

made to combine the central control channel of Vanderaar in view of McGovern with the

dynamic bandwidth allocation of McGovern for the purpose of providing more efficient

use of bandwidth by providing adaptive control on a user basis without requiring

resynchronization.

As to claims 28 and 38, Vanderaar in view of McGovern discloses the cellular

mobile station of claim 27.

Vanderaar further discloses the circuitry configured to receive the

synchronization information from the base station in the core—band is further configured

to receive the cell identification information from the base station in the core—band

(carrier and timing synchronization is achieved on a central, data—bearing channel (core-

band) (11 21); it is anticipated that the carrier and timing synchronization contains cell

identification information).
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As to claims 29 and 39, Vanderaar in view of McGovern discloses the cellular

mobile station of claim 27.

Vanderaar further discloses circuitry configured to receive a broadcast channel

in the core—band (In order to maintain accurate synchronization, the DLA waveform is

constrained to require a special waveform in the central channel; the central channel

112 is received at the baseband, and uses a special waveform in order to maintain

synchronization; information must be present in all channel—zero 112 slots, Fig. 3; 1] 26).

As to claims 30 and 40, Vanderaar in view of McGovern discloses the cellular

mobile station of claim 29.

Vanderaar further discloses the broadcast channel carries radio network

information (carrier and timing synchronization (radio network information) is achieved

on a central, data—bearing channel (core—band), 1] 21).

8. Claims 31 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Vanderaar et al. (US PGPub 2007/0208884) (“Vanderaar”) in view of in view of

McGovern et al. (US PGPub 2002/0142777) (“McGovern”) and further in view of Kim

et al. (US Patent No. 7,376,424) (“Kim”).

As to claims 31 and 41, Vanderaar in view of McGovern discloses the cellular

mobile station of claim 27.

Vanderaar in view of McGovern does not explicitly disclose “circuitry configured

to transmit a preamble after synchronizing with the base station”.

Kim teaches that if a mobile station is performing an inter—frequency hard

handover, the mobile station target base station acquires synchronization of signals
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transmitted from the mobile station by using the preamble of the transmitted by the

mobile station through the new frequency, col. 7, lines 10-24; therefore, after a mobile

station has synchronized with a currently serving base station, the mobile station will

send an uplink preamble to a target base station before handover).

It would have been obvious to one skilled in the art at the time the invention was

made that a mobile station of Vanderaar in view of McGovern could perform a handover

as taught in Kim in which the mobile sends a preamble.

Conclusion

1. Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR1.136(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 1.136(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 date of this final action.
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Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MARIA L. SEKUL whose telephone number is (571)270-

7636. The examiner can normally be reached on Monday - Friday 9:00-5:30 EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Huy Vu can be reached on (571) 272-3155. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

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

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-’| 000.

MARIA L. SEKUL

Examiner

Art Unit 2461

/Dmitry H. Levitan/

Primary Examiner, Art Unit 2461
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1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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Docket No.: 320529496US1

 

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Xiaodong Li

Application No.: 10/583,534 Confirmation No.: 4954

Filed: June 5. 2007 Art Unit: 2416

For: METHODS AND APPARATUS FOR Examiner: M. L. Sekul

MULTI-CARRIER COMMUNICATIONS

WITH VARIABLE CHANNEL BANDWIDTH

INFORMATION DISCLOSURE STATEMENT (IDS)

MS Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to 37 CFR 1.56, 1.97 and 1.98. the attention of the Patent and

Trademark Office is hereby directed to the references listed on the attached

PTOlSBl08. It is respectfully requested that the information be expressly considered

during the prosecution of this application, and that the references be made of record

therein and appear among the “References Cited" on any patent to issue therefrom.

This Information Disclosure Statement is filed more than three months after the

U.S. filing date, OR more than three months after the date of entry of the national stage

of a PCT application, AND after the mailing date of the first Office Action on the merits,

whichever occurs first, but before the mailing date of a Final Office Action or Notice of

Allowance (37 CFR 1.97(c)).

32052-OJWIUSOIAEGALIGSJOZSZ. I
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,»'-‘»,p;3§ie::aiian No.2 ’§{3:‘§83,534 Gasket No; 32{15i2E}498US“¥

in accordarwce wfih 32? CPR 'i,E1E3(a)(1T?;)(ii), Apgalicant has not s+L:brn§tteci copies of

US. patents and U3. pa-Item E;-lpp¥iCE3tiOr1:S. Amalimant szubméis herewith copies -:1-fnon~

}33iSI“i’[ ciecuments in za«;:«::ctm;i:szm:s:-: with 3?‘ CEFR ‘¥.Q8(z-1}(’;?.').

This mfarmaticsrz Disscirssmses S'taten1em.isv W3? is; be construed as a represantatien

that: {hi} 3. Search has been maa:ie.; {ii} additimzai infmmatian that may be rnaiariai ta the

wcaminaticsn at ihés a.ppviic:aii:;m dams not exist; (iii) tine infmmation, ‘;;m:st(3c:::s|s;, resmts and

the like reprzzrted by third parties are ac(:urat;e or anabling; car (iv) the cited inft:rn'2atio:': §s,

er is I:.::msic§eredL is be, materiai to patentability, in acidiiirmm, appiicani was moi admit

that any encmsed item e::>f infzjrrnatian cansiitmszs prim aw: in the subgect im1eni:‘§¢3n and

3p<=.=cifk:a.iiy reserves the right {G de:'z1Qnsiratet§3ai;my such raference is; not ;::ric:sr art,

ii is submitted that tim informaticm Disciasure Staterwxent is m ccmxmiance with 3?‘

CFR 1.98 and the Em-m1iz1er is respecfifufiy reqtlested ta consider the listed referssnzzas.

Piease charge i:.h:;«3 2-.m10untof‘$180.00 to EEZFT Xkccotlnt SEA‘!  V severing the

set forth in 3?’ EFF? ’i.‘¥‘?(p;}. The {3iremc2r is he-3raei:a-y authorized ta charge any

deféciancy in the fees fiieed, asserted tic bs: fificersi as‘ which sheuld have mesa med i1ere\.&.*it?§‘;

{or with any paper hm~eafter fired in tfiis appfirgmam by {his firm) is cur Eiepnsit Accmznt

No. 5G—{38€>5_. under Omar‘ ‘N.r::.:. 3Z{}52§4§J6US‘3.

" *3‘ ./Ii»; ‘,.‘_ V
Dated: CE] *~'__‘§*'*‘°‘5:?_[___§:§§f§ff_.j{ Respectfully submitted,...,, ,2 _

§"‘\ "‘~A,.<"‘("‘V ‘l*-V‘ : fl-““_ V
E3 y,......&».\~;:’;'.‘::. -"""N .»''‘f V’ ,_..~»«—~*"‘ " '"...........-.g%» mmm-m

iZ):—3vir: {Shin

Regisiratiari ¥\3:3..: 58,413
PERKENES £.30i'E LLF‘

P.C>. Box ‘S247?

$eait§e. V‘Jashingtan $81 H4124‘?

{"238} 3£‘s§i»8UDO

(203) 3F€i»S3U~QU (Fax)

Attarmay for Applicant

{*3;\‘:c:~':'3-3.::s<.<.L:.\‘~‘: .<;‘..=;‘<:a-\: .28 E?3":‘3"e‘3. i
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

 
CONF {MATION NO.APPLICATION NO. F ING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

10/583,534 06/05/2007 Xiaodong Li 320529496US1 4954

25096 7590 09/30/2009

PERKINS com LLP
SEKUL, MARIA LYNN

19.0. BOX 1247

SEATTLE, WA 98111-1247 PAPER NUMBER
2416

MAIL DATE DELIVERY MODE

09/3 0/2009 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

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

_ 10/583,534 LI ET AL.

Interview Summary E _ Art U _txaminer nl

MARIA L. SEKUL 2416

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

(1) MAR/A L. SEKUL. (3)DAV/N CHEN.

(2) JASON MA TT/S. (4)CHR/STOPHER DALEY-WA TSON.

Date of Interview: 28 September 2009.

Type: a)IXI Telephonic b)I:I Video Conference
c)I:I Personal [copy given to: 1)I:I applicant 2)I:I app|icant’s representative]

Exhibit shown or demonstration conducted: d)I:I Yes e)IXI No.
If Yes, brief description:

C|aim(s) discussed: 1

Identification of prior art discussed: Miyoshi and McGovern et al.

Agreement with respect to the claims f)I:I was reached. g)IZ was not reached. h)I:I N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was

reached, or any other comments: See Continuation Sheet.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims

allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims

allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE

INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS

INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO

FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

/Jason E Mattisl /MARIA L. SEKULI

Primary Examiner, Art Unit 2416 Examiner, Art Unit 2416
U.S. Patent and Trademark Office

PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20090928
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
— Application Number (Series Code and Serial Number)
— Name of applicant
— Name of examiner
— Date of interview

— Type of interview (telephonic, video-conference, or personal)
— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed
— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “|nterview Record OK" on the
paper recording the substance of the interview along with the date and the examiner's initials.
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Continuation Sheet (PTOL-413) Application No. 10/583,534

Continuation of Substance of Interview including description of the general nature of what was agreed to if an

agreement was reached, or any other comments: Applicant's attorneys provided an overview of the invention and the

problem it is intended to solve, then discussed the Miyoshi and McGovern references as applied to the claims. Their

position stated was that Miyoshi is geared toward an MCS scheme for a point-to-point connection between a receiver
and transmitter whereas the claimed invention is directed toward a multi-carrier broadcast transmission; and the

McGovern reference is not an analogous reference as it pertains to a land-mobile radio communication system and not

a multi-carrier system. An amendment to the claims, specifically claim 1, was proposed by Applicant's attorneys to

incorporate the limitations of a "mu|ti-carrier system", currently stated in the preamble, and to add a limitation that the

core-band is used as a "broadcast channe|" into the body of the claim, and will be submitted with arguments in

response to the First Office Action. Additionally, Examiner noted that the term "substantially" is used throughout the

claims and may result in a 112,2nd para. rejection if the term has not been more specifically described in the

specification as to what "substantially" means.
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Docket No.: 320529496US1

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Li et al.

Application No.: 10/583,534 Confirmation No.: 4954

Filed: June 5, 2007 Art Unit: 4124

For: METHODS AND APPARATUS FOR MULT|- Examiner: M. L. Sekul

CARRIER COMMUNICATIONS WITH

VARIABLE CHANNEL BANDWIDTH

RESPONSE TO NON-FINAL OFFICE ACTION

MS Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated April 28, 2009, please amend the above-

identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on

page 2 of this paper.

Amendments to the Drawings begin on page 10 of this paper.

RemarkslArguments begin on page 11 of this paper.

An Appendix including replacement drawing sheets is attached following the

Remarks section of this paper.

6I240-8010.US01/LEGAL16141363. 1
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Application No. 10/583,534 Docket No.: 320529496US1 
Reply to Office Action of April 28, 2009 

AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) In a variable bandwidth wireless communication 

system sapable of communicating under multiple different communication schemes that 

each have a different bandwidth, a process performed by a base station of generating. 

an information bearing signal for wireless transmission, the process comprising: 

utilizing by the base station a spesified number of subcarriers to construct a 

variable bandwidth wireless channel with a partisular bandwidth; 

utilizing by the base station groups of subcarriers. wherein each group includes a 

plurality subshannels that inslude groups of subcarriers; 

providing a fixed time domain signal struoture, insluding symbol length; 

maintaining a substantially sonstant ratio betv.men a sampling frequensy and a 

size of FFT (Fast Fourier Transform) and IFFT (Inverse Fast Fourier 

Transform) or a fixed spacing between adjacent subcarriers; 

adding or subtracting. by the base station. groups of some of the subcarriers 9f 

subshannels to scale the variable bandwidth wireless channel and achieve 

a required an operating channel bandwidth; and 

wherein a core-band. including a plurality of subcarrier groups, substantially 

centered at an operating center frequency of the different communication 

schemes, is utilized for utilized by the base station as a broadcast channel 

carrying radio control and operation signaling, where the core-band is 

substantially not wider than a smallest possible operating channel 

bandwidth of the system. 

2. (Currently Amended) The process of claim 1, wherein the wireless 

information bearing signal is: 

transmitted by a mobile station in a multi sell, multi base station environment; 

a multi sarrier sode division multiple assess (MC CDMA) or an orthogonal 

frequency division multiple access (OFDMA) signal; and-1.§ 

32052-9496.US01/LEGAL16141363.1 -2-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of April 28, 2009

utilized witl=i—in a down|ink with a duplexing technique that

is either Time Division Duplexing (TDD) or Frequency Division Duplexing

(FDD).

3—5. (Canceled)

6. (Currently Amended) In a variable bandwidth communication network of

base stations and mobile stations, wherein a signal

g+eups—com rises rou s of subcarriers and each rou includes a lurali

 subcarriers, a --

 method performed by a mobile station comprising:

. . . I. I . I . . I ;

maintaining a . ' - - ' - -

 fixed spacing between adjacent

subcarriers;

 

adjusting a number of groups of subcarriers  toscale a channel

and attain a—elesired—an operational bandwidth;

utilizing a core-band, substantially centered at an operating center frequencyjg

carm synchronization information 

wherein the core-band is net—wieler—narrower than or egual to a

smallest possible operating channel bandwidth of the network; and

 

scanning spectral bands of different center frequencies and detecting the

synchronization information in the core-band of the operating center

 

frequeneye

 

32052—9496.US0l/LEGAL}6l4l363.l -3-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of April 28, 2009 A

 decodinga broadcast channel carging

radio control and operation signalling provided by a base station to

the mobile stationvia the core-band.

7. (Canceled)

8. (Currently Amended) The method of claim 6, wherein the signal is a-mHlti-

 anorthogonal frequency division

multiple access (OFDMA);ign_a|, and the signal is utilized with—i_r;idown|ink,—uplin|<—,—er

beth,—wl=ier=e w_i’tli_a duplexing technique Eis either Time Division Duplexing (TDD) or

Frequency Division Duplexing (FDD).

9. (Canceled)

10. (Canceled)

11. (Currently Amended) In a variable bandwidth communication network

wherein a communication signal utilizes  groupsof

subcarriers, wherein each group comprises a pluralig of subcarriers, and a mobile

 station has an adaptable bandwidth, the  mobile station

comprising:

an analog-to-digital converter for signal sampling;

a Fast Fourier Transform and Inverse Fast Fourier Transform processor

(FFT/IFFT), whereina 

 fixed spacing between

adiacent subcarriers is maintained;

a scanner for scanning spectral bands of specified center frequencies,—upen

 
32052-9496.US01/LEGALI6141363.1 -4-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of April 28, 2009

a facility for  decoding a broadcast channel including radio control and

operation signalling associated with the area in a core—band 

eemmunieatiens including a plurality of groups, wherein the core-band is

not wider than a_smallest possible operating channel bandwidth of the

network; and

a facility for adding  groups to widen the channel bandwidth for

remainder of the communication.

12. (Canceled)

13. (Currently Amended) The  mobi|e station of claim 11, wherein

the communication signal is

an orthogonal frequency division multiple access (OFDMA) signal, and the

communication signal is utilized with—in a down|ink _@ a

duplexing technique th_a_t_is either Time Division Duplexing (TDD) or Frequency Division

Duplexing (FDD).

14-21. (Canceled)

22. (New) A cellular base station comprising:

circuitry configured to transmit a broadcast channel in an orthogonal frequency

division multiple access (OFDMA) core-band, wherein the core-band is

substantially centered at an operating center frequency and the core-band

includes a first plurality of subcarrier groups, wherein each subcarrier

group includes a plurality of subcarriers; and

circuitry configured to transmit control and data channels using a variable band

including a second plurality of subcarrier groups, wherein the variable

band includes at least the core-band.

32052-9496.US01/LEGAL16141363.1 -5-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of April 28, 2009

23. (New) The cellular base station of claim 22 wherein the circuitry

configured to transmit the broadcast channel is further configured to transmit radio

network information in the broadcast channel.

24. (New) The cellular base station of claim 22 further comprising circuitry

configured to transmit synchronization information in the core—band.

25. (New) The cellular base station of claim 22 wherein the circuitry

configured to transmit the broadcast channel is further configured to transmit in a time

slot format.

26. (New) The cellular base station of claim 22 wherein the base station

operates in an OFDMA frequency division duplex (FDD) or time division duplex (TDD)

mode.

27. (New) A cellular mobile station comprising:

circuitry configured to receive synchronization information from a base station in

an orthogonal frequency division multiple access (OFDMA) core-band,

wherein the core-band is substantially centered at an operating center

frequency and the core-band includes a first plurality of subcarrier groups

where each subcarrier group includes a plurality of subcarriers;

circuitry configured to synchronize with the base station using the received

synchronization information; and

circuitry configured to receive control and data channels using a variable band

including a second plurality of subcarrier groups, wherein the variable

band includes at least the core-band.

28. (New) The cellular mobile station of claim 27 wherein the circuitry

configured to receive the synchronization information from the base station in the core-

32052-9496.US01/LEGALI6141363.1 -5-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of April 28, 2009

band is further configured to receive the cell identification information from the base

station in the core—band.

29. (New) The cellular mobile station of claim 27 further comprising circuitry

configured to receive a broadcast channel in the core—band.

30. (New) The cellular mobile station of claim 29 wherein the broadcast

channel carries radio network information.

31. (New) The cellular mobile station of claim 27 further comprising circuitry

configured to transmit a preamble after synchronizing with the base station.

32. (New) A variable bandwidth communication method comprising:

transmitting a broadcast channel by a cellular base station in an orthogonal

frequency division multiple access (OFDMA) core—band, wherein the core-

band is substantially centered at an operating center frequency and the

core—band includes a first plurality of subcarrier groups, wherein each

subcarrier group includes a plurality of subcarriers; and

transmitting control and data channels by the cellular base station using a

variable band including a second plurality of subcarrier groups, wherein

the variable band includes at least the core—band.

33. (New) The method of claim 32 wherein the broadcast channel carries

radio network information.

34. (New) The method of claim 32 further comprising transmitting by the base

station synchronization information in the core—band.

32052-9496.USO1/LEGAL16141363.] -7-

ERIC-1010 I Page 154 of 322



ERIC-1010 / Page 155 of 322

Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of April 28, 2009

35. (New) The method of claim 32 wherein the transmissions are in a time

slot format. ‘

36. (New) The method of claim 32 wherein the cellular base station operates

in an OFDMA frequency division duplex (FDD) or time division duplex (TDD) mode.

37. (New) A variable bandwidth communication method comprising:

receiving synchronization information by a cellular mobile station from a base

station in an orthogonal frequency division multiple access (OFDMA) core-

band, wherein the core-band is substantially centered at an operating

center frequency and the core-band includes a first plurality of subcarrier

groups where each subcarrier group includes a plurality of subcarriers;

synchronizing the cellular mobile station with the base station using the received

synchronization information; and

receiving control and data channels by the cellular mobile station using a variable

band including a second plurality of subcarrier groups, wherein the

variable band includes at least the core-band.

38. (New) The method of claim 37 wherein the receiving of the

synchronization information by the cellular mobile station from the base station in the

core-band includes receiving cell identification information from the base station in the

core-band.

39. (New) The method of claim 37 further comprising receiving by the cellular

mobile station a broadcast channel in the core-band.

40. (New) The method of claim 39 wherein the broadcast channel carries

radio network information.

32052-9496.US01/LEGAL16141363.1 -8-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of April 28, 2009 *

41. (New) The method of claim 37 further comprising transmitting by the

cellular mobile station a preamble after synchronizing with the base station.

32052-9496.US0l/LEGAL16l41363.1 -9-
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Application No. 10/583,534 Docket No.: 320529496US1
Reply to Office Action of April 28, 2009

AMENDMENTS TO THE DRAWINGS

Please replace original drawing sheets 1-10 with the attached replacement

drawing sheets 1-10.

"Prior Art" labels are added to Figures 1-5, gray-scale shading in the various

figures is changed to black and white patterns, and the labels to Figure 8 clarified.

32052-9496.US01/LEGALl614l363.1 -10-
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Application No. 10/583,534 Docket No.: 320529496US1

Reply to Office Action of April 28, 2009

REMARKS

This paper is a response to the non-final Office Action of April 28, 2009. Prior to

entry of this paper, claims 1-21 were pending in this application. Claims 1-2, 6, 8, 11,

and 13 are now amended; claims 22-41 are newly added; and claims 3-5, 7, 9-10, 12,

and 14-21 are canceled. in addition, ten replacement drawing sheets are submitted.

The cancellation and amendments herein are made without prejudice to applicants right

to pursue claims in unamended or other form in this or continuing applications. Upon

entry of this paper, claims 1-2, 6, 8, 11, 13, and 22-41 will be pending. New claims 22-

41 are supported by applicants’ disclosure, e.g., at least by paragraphs [0015], [0025]-

[0029], [0031]-[0033], [0035]-[0036], and [0052]-[0053] of applicants’ specification, as

published. No new matter is added.

In the Office Action, pending claims 1-2, 5-8, 10-15, and 17-21 were rejected and

3-4, 9, and 16, were objected to. More specifically, the status of the application in light

of this Office Action is as follows:

(A) Claims 3-4, 9, and 16 were indicated as directed to allowable subject

matter but objected to as depending from rejected base claims.

(B) Figures 1-5 were objected as not being labeled as —prior art—.

(C) Claim 21 was rejected under 35 U.S.C. § 101 as allegedly directed to non-

statutory subject matter.

(D) Claims 1-2, 5, 11, 13-15, 17-18, and 20-21 were rejected under 35 U.S.C.

§103(a) as being allegedly unpatentable over a combination of U.S.

Patent No. 6,175,550 to van Nee ("van Nee") and U.S. Patent No.

7,372,909 to Miyoshi ("Miyoshi") and claims 6-8, 10, 12, and 19 were

rejected under 35 U.S.C. § 103(a) as being allegedly unpatentable over a

32052-9496.US0l/LEGAL16141363.1 -11-
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combination of van Nee, Miyoshi, and U.S. Patent Application No.

2002/0142??? to McGovern et al. ("McGovern").

Applicants respectfully disagree with at least the 35 U.S.C. § 103(a) rejections for

at least the reasons discussed below.

As an introductory matter, the undersigned attorney and his colleague,

Christopher Da|ey—Watson, appreciate the time Examiners Sekul and Mattis provided

during the Examiner Interview of Sept. 28, 2009. During the interview, the parties

discussed applicants‘ technology, the applied references, and the applicants‘ proposed

claim amendments. Specifically, the parties discussed the failure of the applied

references, in any reasoned combination, to disclose or suggest the features: "wherein

a core-band, including‘ a plurality of subcarrier groups, substantially centered at an

operating center frequency of the different communication schemes, is utilized for

utilized by the base station as a broadcast channel carrying radio control and operation

signaling, where the core-band is substantially not wider than a smallest possible

operating channel bandwidth of the system." Examiner Sekul indicated that applicants‘

proposed amendment appeared to overcome the 35 U.S.C. § 103 rejections, but stated

that she would further consider the applied references upon receiving applicants‘ written

response.

In addition, Examiner Mattis mentioned that the word ''substantially‘‘ in applicants‘

various claims may be indefinite under 35 U.S.C. § 112, second paragraph. None of

applicants‘ claims are currently rejected under § 112, second paragraph. With respect

to this issue, applicants respectfully submit that the use of "substantially" in applicants‘

claims are definite under § 112, second paragraph as they define the subject matter

with "a reasonable degree of particularity and distinctness." (MPEP § 2173.02.)

Applicants also note that "[s]ome latitude in the manner of expression and the aptness of

terms should be permitted even though the claim language is not as precise as the examiner

might desire. (MPEP § 2173.02.)

32052-9496.US01/LEGAL16l41363.1 -12-
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Applicants also submit that applicants' use of "substantially" is definite under 

§ 112, second paragraph due at least to limitations of the English language as well as 

real-world technological limitations. For instance, applicants' phrase "a core band ... 

substantially centered at an operating center frequency[,]" and similar, balance clarity 

with the fact that real-world systems have process and operational tolerances whereby 

a core-band may not be exactly centered at an operating center frequency despite 

efforts to center the core band at the operating center frequency. Accordingly, one of 

ordinary skill in the relevant art would understand applicants' use of "substantially" in the 

above claims. Further, in at least two cases, the Federal Circuit determined 

"substantially" to be definite. (See, e.g., Playtex Products Inc. v. Procter & Gamble Co., 

73 USPQ.2d 2010 and Dana Corp. v. American Axle & Manufacturing Inc., 61 USPQ.2d 

1609.) 

If Examiners Sekul or Mattis believes that additional discussions would be 

beneficial, they are encouraged to contact the undersigned at (206) 359-8000. 

A. Allowable Subject Matter 

Applicants appreciate the Examiner's recognition of allowable subject matter with 

respect to original claims 3-4, 9, and 16. However, claims 3-4, 9, and 16 are canceled 

and applicants respectfully submit that each of the now pending claims is allowable for 

at least the reasons discussed below. 

B. Response to Objections to the Drawings 

In the Office Action, Figures 1-5 were objected to as not being labeled as -prior 

art-. Ten replacement sheets are provided by which "Prior Art" labels are added to 

Figures 1-5, gray-scale shading in the various figures is changed to black and white 

patterns, and the labeling of Figure 8 is clarified. Although "Prior Art" labels are added 

to Figures 1-5, applicants do not concede that the text corresponding to figures 1-5 are 

prior art. Rather, applicants respectfully submit that at least some aspects of the text 

corresponding to Figures 1-5 are not prior art. 

32052-9496. USO l/LEGALl 6141363. l -13-
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C. Res onse to Re'ection under 35 U.S.C. 101

In the Office Action, claim 21 was rejected under 35 U.S.C. § 101. Claim 21 has

been deleted and thus this rejection is now moot.

D. Res onse to Re'ections under 35 U.S.C. 103

Claims 1-2, 5-8, 10-15, and 17-21 were rejected under 35 U.S.C. §103(a) as

being allegedly unpatentable over combinations of van Nee, Miyoshi, and McGovern.

Applicants respectfully submit that independent claim 1, as amended, is

allowable over the applied references at least because the applied references fail to

disclose or suggest "wherein a core-band, including a plurality of subcarrier groups,

substantially centered at an operating center frequency of the different communication

schemes, is utilized by the base station as a broadcast channel carrying radio control

and operation signaling, where the core-band is substantially not wider than a smallest

possible operating channel bandwidth of the system[,]" as claim 1 now recites.

Applicants respectfully submit that independent claim 6, as amended, is

allowable over the applied references at least because the applied references fail to

disclose or suggest "utilizing a core-band, substantially centered at an operating center

frequency to carry synchronization information, wherein the core-band is narrower than

or equal to a smallest possible operating channel bandwidth of the network" in

combination with "decoding a broadcast channel carrying radio control and operation

signalling provided by a base station to the mobile station via the core-band[,]" as claim

6 now recites.

Applicants respectfully submit that independent claim 11, as amended, is

allowable over the applied references at least because the applied references fail to

disclose or suggest "a facility for decoding a broadcast channel including radio control

and operation signalling associated with the area in a core-band including a plurality of

32052-9496.US01/LEGAL1614l363.1 -14-
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groups, wherein the core-band is not wider than a smallest possible operating channel

bandwidth of the network[,]" as claim 11 now recites.

Dependent claims 2, 8, and 13 respectively depend from claims 1, 6, and 11 and

are respectfully submitted to be allowable for at least that reason.

In addition, the 35 U.S.C. § 103 rejections of claims 5, 7, 10, 12, 14-15, and 17-

21 are moot as these claims have been cancelled.

New Claims 22-41

Claims 22-26 and 32-36 are respectfully submitted to be allowable over the

applied references for at least reasons substantially similar to those discussed above

with respect to amended claims 1-2, 6, 8, 11, and 13.

With respect to independent claim 27, applicants note that none of the applied

references disclose, in combination with the other recited features, "circuitry configured

to receive synchronization information from a base station in an orthogonal frequency

division multiple access (OFDMA) core-band, wherein the core-band is substantially

centered at an operating center frequency and the core-band includes a first plurality of

subcarrier groups where each subcarrier group includes a plurality of subcarriers" as

recited by claim 27.

A With respect to independent claim 37, applicants note that none of the applied

references disclose, in combination with the other recited features, "receiving

synchronization information by a cellular mobile station from a base station in an

orthogonal frequency division multiple access (OFDMA) core-band, wherein the core-

band is substantially centered at an operating center frequency and the core-band

includes a first plurality of subcarrier groups where each subcarrier group includes a

plurality of subcarriers" as recited by claim 37.

32052-9496.USO1/LEGAL16141363.] -15-
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Claims 28-31 depend from claim 27 and claims 38-41 depend from claims 37.

Applicants respectfully submit that claims 27-31 and 37-41 are allowable over the

applied references for at least the above discussed reasons.

Conclusion

In view of the above amendment, applicants believe the pending application is in

condition for allowance. Applicants accordingly request reconsideration of the

application and a mailing of a Notice of Allowance. If the Examiner has any questions

or believes a telephone conference would expedite prosecution of this application, the

Examiner is encouraged to contact Davin Chin at (206) 359-8000.

Please charge any deficiencies or credit any overpayment to our Deposit

Account No. 50-0665, under Order No. 320529496US1 from which the undersigned is

authorized to draw.

Dated: September 28, 2009

 
Registration No.: 58,413

PERKINS COIE LLP

P.O. Box 1247

Seattle, Washington 98111-1247

(206) 359-8000

(206) 359-7198 (Fax)

Attorney for Applicant

32052-9496.US01/LEGAL16l4l363.1 -16-
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Electronic Patent Application Fee Transmittal

Methods and Apparatus for Multi-Carrier Communications with Variable
Title oflnventionz Channel Bandwidth

;

U.S. National Stage under 35 USC 371 Filing Fees

Sub-Total in

USD($)
Description Fee Code Quantity

Basic Filing:

22

52

Independent claims in excess of3 1614 1 220 0

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:
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Extension-of-Time:

Extension - 2 rnonths

Total in USD ($) 970
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Electronic Acknowledgement Receipt

International Application Number: 

Methods and Apparatus for Multi-Carrier Communications with Variable
Title oflnventionz Channel Bandwidth

First Named Inventor/Applicant Name:

Payment information:

Payment Type Electronic Funds Transfer

Authorized User

DeP°s*tAC<°u“t  

File Listing:

Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part /.zip (if appl.)
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841536

7I4e8I a35a52a488efc0da55920c6ecd87f3
4d52

Miscellaneous Incoming Letter

Extension ofTime

Amendment/Req. Reconsideration-After Non-Final Reject

Drawings-only black and white line drawings

Applicant Arguments/Remarks Made in an Amendment

Drawings-only black and white line drawings

e02de7e9583dd8955e8e99025d8fe096b8
69f62

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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AMENDMENT TRANSMITTAL LETTER mgggjgeg31
Application No. Filing Date Examiner Art Unit

10/583,534-Conf. #4954 June 5, 2007 M. L. Sekul 4124

App|icant(s): Xiaodong Li

METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH
'""°"“°"‘ VARIABLE CHANNEL BANDWIDTH

TO THE COMMISSIONER FOR PATENTS

Transmitted herewith is an amendment in the above-identified application.

The fee has been calculated and is transmitted as shown below.

CLAIMD A
Claims Highest

Remaining Number Number
After Previously Extra Claims

Amendment Paid Present

Other fee (please specify): Extension for response within second month

D Small Entity

D No additional fee is required for this amendment.

Please charge EFT Account No. SEA1P|RM in the amount of $ 970-00

D A check in the amount of $ to cover the filing fee is enclosed.

D Payment by credit card. Form PTO-2038 is attached.

The Director is hereby authorized to charge and credit Deposit Account No. 50-0565
as described below.

Credit any overpayment.

Charge any addit' '11
D ' Chin

ttorney/Agent Reg. No.: 58,413

PERKINS COIE LLP
P.O. Box 1247

Seattle, Washington 98111-1247

(206) 359-8000

32052-9496.USO1/LEGAL17037308.1 0 I Page of
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PTO/SBIZZ (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995, no ersons are reuired to resend to a collection of infonnation unless if dis la s a valid OMB control number.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) D°<=ket Number (0Pii°"a')
FY zoos 32o52949eus1

(Fees pursuant to the ConsolidatedAppropriations Act, 2005 (H.R. 4818).)

Filed June 5, 200710/583.534-Conf. #4954

METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH VARIABLE CHANNEL
BANDWIDTH

Art Unit 4124 Examiner M. L. Sekul 3

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

  

 
 

 

 
 

 

 

 
 

 

 

 

  

  
  
  
  
  
  

  
  
  
   
  

  
  

Application Number 

For
 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

F_eg Small Entity Fee

|:| One month (37 CFR 1.17(a)(1)) $130 $65 $

E Two months (37 CFR1.17(a)(2)) $490 $245 $ 490.00

E Three months (37 CFR 1.17(a)(3)) $1110 $555 $

E] Four months (37 CFR1.17(a)(4)) $1730 $865 $

D Five months (37 CFR 1.17(a)(5)) $2350 $1175 $

U Applicant claims small entity status. See 37 CFR 1.27.

E! A check in the amount of the fee is enclosed.

D Payment by credit card. Fonn PTO-2038 is attached.

I: The Director has already been authorized to charge fees in this application to a Deposit Account.

E] The Director is hereby authorized to charge any fees which may be required to
EFT Account Number SEA1PlRM

WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038. .

lamthe |j applicant/inventor.

|:| assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

attorney or agent of record. Registration Number 58,413 
 

 

  
U attorney or agent under 37 CFR 1.34.

'~ration number if . ' der 37 CFR 1.34
 

  
  
 

  

September 28, 2009

7 Signature Date

Davin Chin g206i 359-8000

Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple fonns if more
than one signature is required, see below.

 Total of 1 forms are submitted.

32052-9496.US01/LEGAL17037330.1 1 I Page of
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SEP 28 2009

PTOL-413A (07-09)
Approved for use through D7I31I2012. OMB 0851-0031

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

Applicant Initiated Interview Request Form

Application No.: 10/583,534—Conf. #4954 First Named Applicant: Xiaoclong Li

Examiner: M. L. Sekul ArtUnit: 4124 Status ofApplicafion: Published

Tentative Participants:

(1) Exr.SekuI (2) SPE West

(3) Atty. Davin Chin (4) Ag. Christopher Daley-Watson

Proposed Date of Interview: Segt 28, 2009 Proposed Time: 1 :00 PM Eastern

Type of Interview Requested:

(1) Telephonic (2) '3 Personal (3) D Video Conference

Exhibit To Be Shown or Demonstrated: El YES - NO
Ifyes, provide brief description:

Issues To Be Discussed

Issues Claims] Prior Discussed Agreed Not Agreed
(Rej., 0bj., etc) Fig. #5 Art

' van Nee. Miyoshi,
( l) Rcj. Various McGovcm

(2)

(3)

(4)

D Continuation Shculmtachod

Brief Descri tion of Arguments to be Presented:

Discussion of applicants’ technology and differences between applied references, e.g., Miyoshi, and
plicants‘ technology.

An interview was conducted on the above-identified application on
E‘? .
This form should be completed by applicant and submitted to the examiner in advance of the interview
(see MPEP §713.0l).
This application will not be delayed from issue because of nppIienut’s failure to submit a written record of this
interview. Therefore. applicant is advised to file a statement ofthe substance of this interview (37 CFR 1.133(b))
as soon as possible.

icant/Applicanfs Representative Signature Examiner/SPE Signature

Davin Chin

Typed/Printed Name ofApplicant or Representative

58.413

Registration Number, if applicable

32052-9496,USOi/LEGA.l..J70247i7.1 1
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09/20/2009 10:53 F PERKINs_ cons SEAFAXOEN-\-RALFAXCENTER 001

1 SEP 28 2009 -
Perkins |

Cole

1201 Third Avenue. Suite 4800

I.

FACSl1\f|1.E COVER SHEET

C(')i\'FlDE.NTlAL AND PmVILEGr:.n

I! there are any problems with this transmission, please call: Se “I WA 8
E Central Fax Room: 206.359.8575 E "Scnder’s name and phone number 3 E’ 9 ‘M3099PHONE: 206.359.8000

[3 Individual Floor: El 43'” Floor Reception: 206.264.6300 i=Ax:2o6.359.9ooo
www.perkin$C0i&C0m

 

DATE: Segtember 25, 2009 Coven S1-user & 1 PAGES

CLIENT NUMBER: 32052.9496.US01 

RETURN TO: (Name) Beth A. Wagne-Hzman (am) 3325 (RooMNo.) 4258

PLEASE SEE ATTACHED APPLICANT INTERVEW REQUEST FROM.

TELEPHONE: FACSIIVIILE:

 we assume zos same

RECIPIENT: COMPANY: TELEPHONE: FACSIMILE:

USPTO 571-270-7636 571-271-7636

Please see attached Applicant Initiated Interview Request Fonnf

 

 

 
  

 -1-his pa,‘ commas gonfidgnfial, pxivilaged information intended only for the inlmded addressee. Do not mad, copy or disseminate it unless you am the
intended addressee. Ifyou have received this I-‘ax in error, plcme email it back In the sender at perkinscoie.com nnd delete it fiom your system or call us

lcct immediate] at 206.359.8575, and mail the ori ' . . Fax to Pewldns Coie um. 1201 Third Avenue, suite 4800. Seattle. WA 98101-3099.  
ANCHORAGE - ammo ~ auuvus - BOISE - cn-ucnco - osnvsn - 1.05 ANGELES - MADISON

MENLO PARK - PHOENIX- PORTLAND . SAN FRANCISCO - stun: - si-IANGHAI - WASHINGTON. D.C.llarlvlnz In}: no

PAGE 112* RCVD AT 912612009 1:59:00 PM [Eastern Daylight Time] ‘ SVRZUSPTO-EFXRF-G129 ' DNlS:2?38300 " CSID: ‘ DURATION (mm-ss):0048
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‘ PTOIS 8130 (01-06)
Approved tor use through 12ra1Izoca. OMB 0651-0036

U.S. Patent and Trademark Omce: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduodon Act oi 1995 no - onions are : tired to res end to a collection or information unless tdls « is s a void OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

revious powers of attorney given in the application identified in the attached statement under

    
 

 

 I hereby revoke all p
37 CFR 3.73 b .

I hereby appoint:

E ::ctitioners associated with the Customer Number: 25096
D Pmotitionerisl named below (ti more than ten patent practitioners are to be named. than a customer number must be used):

Registration Registration
Number Number
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DECLARATION REGARDING AUTHORITY TO SIGN ON BEHALF OF A LEGAL ENTITY
(37 C.F.R. 3.73(b)(2)(Il))

I, Mary Brown (whose tltle is supplied below). hereby declare that I am authorized to sign on
behalf of Dltromossl Remote BV, L.L.C.

Mary Bragg
Authorize Person for Dltromossl Remote BV, L.L.C.

.21/ssé2_L__
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32052-8G00.D068/LEGAL}6721046. I
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Application No. App|icant(s)

10/583,534 LI ET AL.

Office Action Summary Examine, A,, Uni,

MARIA L. SEKUL 4124 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

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

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IXI Responsive to communication(s) filed on 05 June 2007.

2a)I:I This action is FINAL. 2b)IXI This action is non-final.

3)I:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)IXI C|aim(s)i is/are pending in the application.

4a) Of the above c|aim(s) is/are withdrawn from consideration.

5)I:I C|aim(s)j is/are allowed.

6)IXI C|aim(s) 1 2 5-8 10-15 and 17-21 is/are rejected.

7)IZ C|aim(s) 3,4,9,16 is/are objected to.

8)I:I C|aim(s)jare subject to restriction and/or election requirement.

Application Papers

9)I:I The specification is objected to by the Examiner.

10)IZ The drawing(s) filed on 16 June 2006 is/are: a)I:I accepted or b)IXI objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

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

a)I:I All b)I:I Some * c)I:I None of:

1.I:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No.

3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attach ment(s)

1) E Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) D Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper N0(S)/M3” DataE
3) |:| Information Disclosure Statement(s) (PTO/SB/08) 5) I:I Noiioo of informal Paioiii Aloloiioaiioii

Paper No(s)/Mail Date . 6) D Other: .
U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090423
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Application/Control Number: 10/583,534 Page 2

Art Unit: 4124

DETAILED ACTION

Drawings

1. Figures 1-5 should be designated by a legend such as ——Prior Art—— because only

that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in

compliance with 37 CFR 1.121 (d) are required in reply to the Office action to avoid

abandonment of the application. The replacement sheet(s) should be labeled

“Replacement Sheet” in the page header (as per 37 CFR 1.84(c)) so as not to obstruct

any portion of the drawing figures. If the changes are not accepted by the examiner, the

applicant will be notified and informed of any required corrective action in the next Office

action. The objection to the drawings will not be held in abeyance.

Claim Rejections - 35 USC § 101

2. 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.

Claim 21 is rejected under 35 U.S.C. 101 because the claimed invention is

directed to non—statutory subject matter. The claimed is directed to a signal for wireless

transmission which is considered a transitory signal. Transitory signals are not

considered a process, machine, manufacture, or composition of matter, and therefore,

is not patentable subject matter.

Claim Rejections - 35 USC § 103

3. 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:

ERIC-1010 I Page 190 of 322



ERIC-1010 / Page 191 of 322

Application/Control Number: 10/583,534 Page 3

Art Unit: 4124

(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.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.

Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

:".°°!\’.—‘
This application currently names joint inventors. In considering patentability of

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of

the various claims was commonly owned at the time any inventions covered therein

were made absent any evidence to the contrary. Applicant is advised of the obligation

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was

not commonly owned at the time a later invention was made in order for the examiner to

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

prior art under 35 U.S.C. 103(a).

4. Claims 1, 2, 5, 11, 13, 14, 15, 17, 18, 20 and 21 are rejected under 35 U.S.C.

103(a) as being unpatentable over van Nee (US Patent No. 6,175,550) in view of

Miyoshi (US Patent No. 7,372,909).

As to claim 1, van Nee discloses a method:
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Application/Control Number: 10/583,534 Page 4

Art Unit: 4124

“utilizing a specified number of subcarriers to construct a channel with a

particular bandwidth” (scalable OFDM system that adjusts number of carriers for the

desired transmission rate, col. 3, lines 22-27);

“utilizing subchannels that include groups of subcarriers” (this was well known in

the art at the time the invention was made that subchannels can comprise one or more

subcarriers);

“providing a fixed time—domain signal structure, including symbol length”

(transmission has a time structure, Fig. 2, col. 6, lines 41-47);

“maintaining a substantially constant ratio between a sampling frequency and a

size of FFT (Fast Fourier Transform) and IFFT (Inverse Fast Fourier Transform) or a

fixed spacing between adjacent subcarriers” (increasing the number of subcarriers for a

constant sampling rate will increase the number of carriers while keeping the carrier

spacing fixed, Fig. 3, col. 6, lines 51-54);

“adding or subtracting some of the subcarriers or subchannels to scale the

channel and achieve a required bandwidth” (scalable OFDM system with a transmitter

and receiver that adjust number of carriers to meet the desired transmission rate, col. 3,

lines 53-58; col. 6, lines 51-57); and

Van Nee does not explicitly teach “a core—band, substantially centered at an

operating center frequency of the different communication schemes, is utilized for radio

control and operation signaling, where the core—band is substantially not wider than a

smallest possible operating channel bandwidth of the system”.
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Application/Control Number: 10/583,534 Page 5

Art Unit: 4124

Miyoshi teaches a control channel (core band) composed of one subcarrier with

the remaining subcarriers making up the data channel. Because the control channel

can consist ofjust one subcarrier, the size of the control channel would not be wider

than the smallest possible operating channel bandwidth of the system. Additionally, the

control channel is located at the center frequency of the transmit band of the data

channel (Fig. 4, col. 2, line 64 through col. 3, line11).

Miyoshi and van Nee are analogous art in that they both pertain to multi—carrier

transmission. It would have been obvious to one skilled in the art at the time the

invention was made to use the control channel as taught in Miyoshi with the process in

van Nee being that it speeds up switching between the control channel and the data

channel as stated in Miyoshi, col. 1, lines 61-65.

As to claim 2, van Nee in view of Miyoshi discloses all of claim 1.

van Nee further discloses the signal is:

“transmitted by a mobile station in a multi—cell, multi—base—station environment;

a multi—carrier code division multiple access (MC—CDMA) or an orthogonal frequency

division multiple access (OFDMA)” (scalable OFDM system, Fig. 1, col. 3, line 66

through col. 4, line 17); and

“utilized with downlink, uplink, or both, where a duplexing technique is either

Time Division Duplexing (TDD) or Frequency Division Duplexing (FDD)” (it was well

known in the art at the time the invention was made that either TDD or FDD could be

used on the uplink and/or downlink).

As to claim 5, van Nee discloses all of claim 1 and further discloses:
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Application/Control Number: 10/583,534 Page 6

Art Unit: 4124

“the sampling frequency is a multiple of the sampling frequency of the

fundamental range and the corresponding FFT length is multiplied by a substantially

same factor as the sampling frequency is multiplied by, to maintain time duration of the

OFDM symbol structure; the FFT length is maintained and the OFDM symbol duration

is shortened accordingly; or the FFT length is increased and the OFDM symbol duration

is shortened accordingly” (the symbol duration is modified to double the signal

bandwidth while not modifying the FFT length, col. 3, lines 48-52); and

“wherein the width of the core—band is less than or equal to a smallest bandwidth

in the fundamental range” (the control channel is composed of one carrier and the data

channel uses the remaining subcarriers for data, Fig. 4, line 28-383, the fundamental

range being a designated range after division of the entire range).

As to claim 11, van Nee discloses a transceiver comprising:

“an analog—to—digital converter for signal sampling”(Fig. 4 depicting an OFDM

receiver with an A/D component) ;

“a Fast Fourier Transform and Inverse Fast Fourier Transform processor

(FFT/IFFT), wherein a substantially constant ratio is maintained between a sampling

frequency and a size of the FFT/|FFT” (Fig 3,4 depict the IFFT and FFT components of

an OFDM transmitter and receiver, and the bandwidth can be varied in the scalable

OFDM system by changing various parameters other than the sampling frequency or

the size of the FFT (such as, the number of subcarriers) and therefore, the ratio

between sampling frequency and size of FFT remains constant, (col. 3, lines 38-58);
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Application/Control Number: 10/583,534 Page 7

Art Unit: 4124

“a scanner for scanning spectral bands of specified center frequencies, upon

entering an area, to find a signal and to determine an operating channel bandwidth” (the

receiver performs measurements on received signals and provides feedback to the

transmitter to dynamically scale the operating characteristics of the channel, Fig. 4, col.

7, line 62 through col. 8, line 19); and

“a facility for adding to the subcarriers to widen the channel bandwidth for

remainder of the communication” (scalable OFDM system including an OFDM receiver,

Fig. 4, for adjusting the number of carriers to meet the desired transmission rate, col.

3, lines 53-58; col. 6, lines 51-57).

van Nee does not teach “a facility for sustaining a core—band for pertinent

communications, wherein the core—band is not wider than smallest possible operating

channel bandwidth of the network”.

Miyoshi teaches a receiver with a channel selecting section which allows only the

control channel to pass (Fig. 5, col. 3, lines 39-56), and because the control channel

can consist ofjust one subcarrier, the size of the control channel would not be wider

than the smallest possible operating channel bandwidth of the system (Fig. 4, col. 2,

line 64 through col. 3, line11).

Miyoshi and van Nee are analogous art in that the both pertain to to adjusting

variable bandwidth. It would have been obvious to one skilled in the art at the time the

invention was made to use the control channel as taught in Miyoshi with the mobile

station in van Nee in order to adapt to the variable bandwidth between the transmitter

and receiver.
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Application/Control Number: 10/583,534 Page 8

Art Unit: 4124

As to claim 13, van Nee in view of Miyoshi disclose all of claim 11.

Van Nee further discloses “the signal is a multi—carrier code division multiple

access (MC—CDMA) or an orthogonal frequency division multiple access (OFDMA), and

the signal is utilized with downlink, uplink, or both, where a duplexing technique is either

Time Division Duplexing (TDD) or Frequency Division Duplexing (FDD)” (in a scalable

OFDM system it was well known in the art at the time the invention was made that

either TDD or FDD could be used on the uplink and/or downlink).

As to claim 14, van Nee in view of Miyoshi discloses all of claim 11.

Van Nee further discloses:

“the sampling frequency is a multiple of the sampling frequency of the

fundamental range and the corresponding FFT/IFFT size is multiplied by a substantially

same factor as the sampling frequency is multiplied by, to maintain time duration of the

OFDM symbol structure; the FFT/IFFT size is maintained and the OFDM symbol

duration is shortened accordingly; or the FFT/IFFT size is increased and the OFDM

symbol duration is shortened accordingly” (the symbol duration is modified to double the

signal bandwidth while not modifying the FFT length, col. 3, lines 48-52).

van Nee does not explicitly teach “the width of the core—band is less than or equal

to a smallest bandwidth in the fundamental range”.

Miyoshi further teaches a receiver with a control channel consisting ofjust one

subcarrier, and therefore, the size of the control channel would not be wider than the

smallest possible operating channel bandwidth of the system (Fig. 4, col. 2, line 64

through col. 3, line11).
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Art Unit: 4124

It would have been obvious to one skilled in the art at the time the invention was

made to use the control channel as taught in Miyoshi with the mobile station in van Nee

in order to detect and adapt to the variable bandwidth between the transmitter and

receiver.

As to claim 15, van Nee in view of Miyoshi discloses all of claim 11.

Van Nee further discloses ”the transceiver is a mobile station and the

communication network is a wireless network of base stations and mobile stations” (the

scalable OFDM system consists of mobile units and base stations, Fig. 5; col. 2, lines

11-24).

As to claim 17, van Nee in view of Miyoshi discloses all of claim 11.

Miyoshi further teaches “the transceiver uses the core—band during an initial

communication stage and the operating bandwidth during normal operation, and

wherein upon entering into an area, the mobile transceiver starts with the core—band and

switches to the operating bandwidth for additional data and radio control subchannels”

(mobile station's detects information on the control channel then the channel selecting

component adjusts to the operating bandwidth specified by the base station, Fig. 4-5;

col. 3, lines 28-64).

It would have been obvious to one skilled in the art at the time the invention was

made to use the control channel in Miyoshi with the mobile station in van Nee in order to

detect and adapt to the variable bandwidth between the transmitter and receiver.
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As to claim 18, Miyoshi discloses a mobile station with an FFT (Fast Fourier

Transform) facility (Fig. 5 discloses an OFDM receiver with FFT component) configured

to:

“divide a wide range of operating bandwidths into smaller bandwidth ranges,

wherein a width of a predetermined band for basic system information communication is

less than or substantially equal to the smallest operating bandwidth of any of the

bandwidth range” (core band) composed of one subcarrier and the remaining

subcarriers making up the data channel. Because the control channel can consist of

just one subcarrier, the size of the control channel would not be wider than the smallest

possible operating channel bandwidth of the system (Fig. 4, col. 2, line 64 through col.

3, line11; col. 3, lines).

Miyoshi does not teach any of the remaining limitations of the claim.

van Nee teaches “a sampling frequency is a multiple of a sampling frequency of

the lowest bandwidth range and the FFT is sized corresponding to the sampling

frequency, to maintain time duration of an OFDM symbol structure; the FFT size is

maintained and the OFDM symbol duration is shortened accordingly; or the FFT size is

increased and the OFDM symbol duration is shortened accordingly” (the bandwidth can

be adjusted by modifying the symbol duration while not modifying any other parameters,

such as, FFT length; col. 3, lines 48-52).

“scan spectral bands, when entering an area, to determine the operating

bandwidth upon detecting a signal in a spectral band (the receiver performs

measurements on received signals and provides feedback to the transmitter to
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dynamically scale the operating characteristics of the channel, Fig. 4, col. 7, line 62

through col. 8, line 19); and

“switch to the operating bandwidth by adding subcarriers to transmitting signals,

wherein a specified number of subcarriers form a channel with a particular bandwidth”

(scalable OFDM system with a transmitter and receiver that adjust number of carriers to

meet the desired transmission rate, Fig. 4; col. 3, lines 53-58; col. 6, lines 51-57; (col.

7, lines 9-25).

Miyoshi and van Nee are analogous art in that they both pertain to adjusting

variable bandwidth. It would have been obvious to one skilled in the art at the time the

invention was made to use the receiver functions in van Nee with the mobile station in

Miyoshi in order to adapt to the variable bandwidth in order to communicate with the

transmitter.

As to claim 20, van Nee discloses a means for adjusting a mobile station

bandwidth comprising:

“means for maintaining a fixed time—domain signal structure” ((transmission has a

time structure, Fig. 2, col. 6, lines 41-47);

“means for maintaining a substantially constant ratio between a sampling

frequency and a size of FFT (Fast Fourier Transform)” (the bandwidth can be varied in a

scalable OFDM system by changing various parameters other than the sampling

frequency or the size of the FFT and therefore, the ratio between sampling frequency

and size of FFT remains constant, (col. 3, lines 38-58);
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“means for adjusting the number of subcarriers or subchannels to scale the

channel and attain a desired bandwidth’ (bandwidth can be varied by modifying the

number of subcarriers, col. 3, lines 53-58); and

“means for scanning spectral bands of different center frequencies, detecting a

signal in a spectral band of a center frequency, and determining the operating channel

bandwidth of an area”. (the receiver performs measurements on received signals and

provides feedback to the transmitter to dynamically scale the operating characteristics

of the channel, Fig. 4, col. 7, line 62 through col. 8, line 19).

Van Nee does not teach “means for utilizing a core—band, substantially centered

at an operating center frequency, for essential communications, wherein the core—band

is not wider than smallest possible operating channel bandwidth of the network:

Miyoshi teaches a control channel (core band) composed of one subcarrier with

the remaining subcarriers making up the data channel. Because the control channel

can consist ofjust one subcarrier, the size of the control channel would not be wider

than the smallest possible operating channel bandwidth of the system. Additionally, the

control channel is located at the center frequency of the transmit band of the data

channel (Fig. 4, col. 2, line 64 through col. 3, line11).

Miyoshi and van Nee are analogous art in that they both pertain to multi—carrier

transmission. It would have been obvious to use the control channel as taught in

Miyoshi with the process in van Nee being that it speeds up switching between the

control channel and the data channel as stated in Miyoshi, col. 1, lines 61-65.

As to claim 21, van Nee discloses a signal for wireless transmission comprising:
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“subcarriers, wherein a specified number of subcarriers constitute a channel with

a particular bandwidth” (scalable OFDM system that adjusts number of carriers for the

desired transmission rate, col. 3, lines 22-27);

“a fixed time—domain signal structure” ((transmission signal has a time structure,

Fig. 2, col. 6, lines 41-47); and a configuration wherein:

“a substantially constant ratio between a sampling frequency and a size of FFT

(Fast Fourier Transform) and IFFT (Inverse Fast Fourier Transform) of the signal or a

fixed spacing between adjacent subcarriers is maintained” (increasing the number of

subcarriers for a constant sampling rate will increase the number of carriers while

keeping the carrier spacing fixed, Fig. 3, col. 6, lines 51-54); and

“at least some of the subcarriers are added or subtracted to scale the channel

and achieve a required bandwidth” (scalable OFDM system with a transmitter and

receiver that adjust number of carriers to meet the desired transmission rate, col. 3,

lines 53-58; col. 6, lines 51-57);

van Nee does not teach “a core—band utilized for radio control and operation

signaling, where the core—band is substantially not wider than a smallest possible

operating channel bandwidth of the system”.

Miyoshi teaches a control channel (core band) composed of one subcarrier with

the remaining subcarriers making up the data channel. Because the control channel

can consist ofjust one subcarrier, the size of the control channel would not be wider

than the smallest possible operating channel bandwidth of the system. Additionally, the
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control channel is located at the center frequency of the transmit band of the data

channel (Fig. 4, col. 2, line 64 through col. 3, line11).

Miyoshi and van Nee are analogous art in that they both pertain to multi-carrier

transmission. It would have been obvious to use the control channel as taught in

Miyoshi with the process in van Nee being that it speeds up switching between the

control channel and the data channel as stated in Miyoshi, col. 1, lines 61-65.

5. Claims 6, 7, 8, 10 12 and 19 are rejected under 35 U.S.C. 103(a) as being

unpatentable over van Nee (US Patent No. 6,175,550) in view of Miyoshi (US Patent

No. 7,372,909) in view of McGovern et al. (US PGPub 2002/0142777) (hereinafter

McGovern).

As to Claim 6, van Nee discloses a method comprising:

“maintaining a fixed time—domain signal structure” Fig. 2, col. 6, lines 41-47);

“maintaining a substantially constant ratio between a sampling frequency and a

size of FFT (Fast Fourier Transform)” (the bandwidth can be varied in a scalable OFDM

system by changing various parameters other than the sampling frequency or the size

of the FFT and therefore, the ratio between sampling frequency and size of FFT

remains constant, (col. 3, lines 38-58);

“adjusting a number of subcarriers or subchannels to scale a channel and attain

a desired bandwidth” (bandwidth can be varied by modifying the number of subcarriers,

col. 3, lines 53-58);
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van Nee does not disclose “utilizing a core—band, substantially centered at an

operating center frequency, for radio control and operation signaling, wherein the core-

band is not wider than a smallest possible operating channel bandwidth of the network”.

Miyoshi teaches a control channel (“core band”) composed of a number of

subcarriers which is less than the number of subcarriers composing the data channel

and the control channel is located at the center frequency of the transmit band of the

data channel (Fig. 4).

Miyoshi and van Nee are analogous art in that they both pertain to multi—carrier

transmission. It would have been obvious to use the control channel as taught in

Miyoshi with the process in van Nee being that it speeds up switching between the

control channel and the data channel as stated in Miyoshi, col. 1, lines 61-65.

van Nee in view of Miyoshi also does not explicitly teach a configuration in which

a mobile station “determines the operating channel bandwidth by a center—frequency—to—

bandwidth—mapping; or decodes the bandwidth information provided to the mobile

station via downlink signaling”.

McGovern teaches that a resource controller controls transmit and receive

frequencies and generates a resource mapping message to the mobile station which

specifies the width and center frequency of the channel to be used by the mobile

station, Fig. 4, 1116-18, 1] 27).

McGovern and van Nee in view of Miyoshi are analogous art in that they pertain

to dynamic channel bandwidth. It would have been obvious to one skilled in the art at

the time the invention was made to use the mapping message as taught in McGovern
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with the method in van Nee in view of Miyoshi being that it allows the transmitter to

notify the mobile of the operating channel bandwidth and center frequency.

As to claim 7, van Nee in view of Miyoshi in view of McGovern discloses all of

claim 6.

McGovern further discloses “the center—frequency—to—bandwidth—mapping

employs a table look—up and the information provided to the mobile station via downlink

signaling is in a broadcasting channel or preamble and is transmitted within the core-

band” (in the case the information is provided in a downlink signal as in claim 6, the

mobile discovers scans the broadcast channel, broadcast by the transmitter, for the

channel list and selects a channel; the network equipment then sends the mapping

message to the mobile station with inband signaling containing the operating

parameters in the downlink signal, 1] 16, 27).

As to claim 8, van Nee in view of Miyoshi in view of McGovern discloses:

“the signal is a multi—carrier code division multiple access (MC—CDMA) or an

orthogonal frequency division multiple access (OFDMA), and the signal is utilized with

downlink, uplink, or both, where a duplexing technique is either Time Division Duplexing

(TDD) or Frequency Division Duplexing (FDD)” (it was well known in the art at the time

the invention was made that either TDD or FDD could be used on the uplink and/or

downlink).

As to claim 10, van Nee in view of Miyoshi in view of McGovern discloses all of

claim 6.

van Nee further discloses:
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“the sampling frequency is a multiple of the sampling frequency of the

fundamental range and the corresponding FFT size is multiplied by a substantially same

factor as the sampling frequency has been multiplied by, to maintain time duration of the

OFDM symbol structure; the FFT size is maintained and the OFDM symbol duration is

shortened accordingly; or the FFT size is increased and the OFDM symbol duration is

shortened accordingly” ((the symbol duration is modified to double the signal bandwidth

while not modifying the FFT length, col. 3, lines 48-52); and

Miyoshi further discloses “the width of the core—band is less than or equal to a

smallest bandwidth in the fundamental range” (Miyoshi teaches a control channel (core

band) composed of one subcarrier and the remaining subcarriers making up the data

channel. Because the control channel can consist ofjust one subcarrier, the size of the

control channel would not be wider than the smallest possible operating channel

bandwidth of the system (Fig. 4, col. 2, line 64 through col. 3, line 11; col. 3, lines 28-

38), and the fundamental range being simply a designated range from the division of the

entire range).

As to claim 12, van Nee in view of Miyoshi disclose all of claim 11.

van Nee in view of Miyoshi do not disclose “the center—frequency—to—bandwidth—

mapping employs a table look—up and the information provided to the mobile transceiver

as downlink information is in a broadcasting channel or preamble”.

McGovern discloses “the center—frequency—to—bandwidth—mapping employs a

table look—up and the information provided to the mobile station via downlink signaling is

in a broadcasting channel or preamble and is transmitted within the core—band” (the
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transmitter transmits the available channel list on the broadcast channel which the

receiver detects and uses to selects a channel for the transmission; the network

equipment then sends the mapping message to the mobile station with in—band

signaling, 1] 16, 27; it is implicit that the mapping information is sent in the preamble of

the transmission).

McGovern and van Nee in view of Miyoshi are analogous art in that they pertain

to dynamic channel bandwidth. It would have been obvious to one skilled in the art at

the time the invention was made to broadcast the channel information as taught in

McGovern with the method in van Nee in view of Miyoshi being that it allows the

transmitter to notify the mobile of the operating channel bandwidth and center frequency

associated with the transmission.

As to claim 19, Miyoshi in view of van Nee disclose all of claim 18.

Miyoshi in view of van Nee does not disclose "the operating bandwidth is by table

look—up or down—link signaling”.

McGovern teaches the mobile scans the broadcast channel, broadcast by the

transmitter, for the channel list and selects a channel; the network equipment then

sends the mapping message to the mobile station with inband signaling containing the

operating parameters in the downlink signal (11 16, 27).

McGovern and van Nee in view of Miyoshi are analogous art in that they pertain

to dynamic channel bandwidth. It would have been obvious to one skilled in the art at

the time the invention was made to broadcast the channel information as taught in

McGovern with the method in van Nee in view of Miyoshi being that it allows the
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transmitter to notify the mobile of the operating channel bandwidth and center frequency

associated with the transmission.

Allowable Subject Matter

Claims 3, 4, 9 and 16 are objected to as being dependent upon a rejected base

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

limitations of the base claim and any intervening claims.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MARIA L. SEKUL whose telephone number is (571)270-

7636. The examiner can normally be reached on Monday - Friday 8:00-5:30 EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Lewis West can be reached on (571) 272-7859. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

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

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-’| 000.
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:I\\\\\\\\\\\\\\\\\V F.......................r..........................................................r.........................................r........................................4 “...................., P.........................................

§ue PGPUB;
§USPAT;
§DERWENT...................................................................................................................................................................................................................................4...

.R‘O

.......9 with (preamble with §USPGPUB;
§center) §USPAT;
‘ §DER\NENT\\\\\\\\\\\\\\\\\\\V P\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V f‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V ,......................................................................................................... ...

.R‘O

......§US PGPUB;
§USPAT;
§DERWENT

$23 and @ay< "2005"

§USPAT;
SDERWENT

  E ‘
§adj preamble §USPAT;
‘ §DERWENT: “................. ........................V 9........................................................~ 9.......................................~ 9....................................... ¢..................................................................

and 26 §USPGPUB;
§USPAT;
§DERWENT‘\‘\“\‘\‘\\\\‘\\\\‘ ¢4‘4444‘4444‘4444‘4444‘4444‘4444‘4\\\‘\\\\‘\\\\‘\\\\‘\\\\‘ ¢‘4444‘4444‘4444"\‘\‘\\\\‘\\\\‘\\\\‘\\\‘ ¢\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\~.

US PGPUB;

§USPAT;
§DERWENT................... ....................m................................... .......m............................... .......m............................... ....................... _...........................................g

§9 and 28 §USPGPUB;
§USPAT;
§DERWENT‘\‘\“\‘\“\‘\‘\\‘\~.444‘4444‘4444‘4444‘4444‘4444‘4444‘\\\\\\\\\\\\\\‘\\\\‘\\\~ u4444‘4444‘4444‘4\‘\‘\\\\‘\\\\‘\\\\‘\\\\~ u4‘4444‘4444‘444\“\\\‘\\\\‘\\\\‘\\\\‘\. ¢\\\\\\\\\\\\\\\\‘\\\‘ ;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘-..

.R‘O

.......§Ue PGPUB;
§USPAT;

§DERWENT

§29 and @ay<"2005"

‘
E §USPAT;

D ERWENT

 

 

\\\\\\\\\\\\\\\\\\\\ f4‘4444‘4444‘4444‘4444‘4444‘4444‘4\\\\\\\\\\\\\\\\\\\\\\\\ ?\4444‘4444‘4444‘\\\\\\\\\\\\\\\\\\\\\\\\ ?\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\-...
.R‘O
......US PGPUB;

§USPAT;
5 D ERWENT

§"7106814".pn.

 

 
3 SPGPUB;
§USPAT;
§DEF{WENT

322369. app.

.................................................................................................................................................................. ¢..................... ..........................................\=..
.R‘O
......gue PGPUB;

§USPAT;
§DERWENT

§neocific.in.

. f\\\\\\\\\\\\\\\\\'|\\\\\\\\\\\\\\\\\\\\\\\V P\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V f‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V ,......................................................................................................... ...
.R‘O
......US PGPUB;

§USPAT;
D ERWENT

§neocific.as.

....................\ r................................................................................................................................................................................................................
.R‘O
......§neocific.as. and §USPGPUB;

§(variab|e bandwidth §USPAT;

§band subcarrier §DERWENT
§preamb|e range) 3

 
‘\‘\“\‘\‘\\\\‘\\\\‘ ¢4‘4444‘4444‘4444‘4444‘4444‘4444‘4\\\‘\\\\‘\\\\‘\\\\‘\\\\‘ ¢‘4444‘4444‘4444"\‘\‘\\\\‘\\\\‘\\\\‘\\\‘ ¢\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\~...

.R‘O

.....§neocific.as. and §US PGPUB;

§(variab|e bandwidth §USPAT;
§band subcarrier §DERWENT
§preamb|e range)".c|m" 5

§1198

=  

.
3
..
. R‘ O
......

...
‘ON
....
:

...
‘ON
......

u «u
3 t
u 3u «u «u «u «u «u «u «u «u «u «

 

...
‘ ON
.....
:

..
,,,,,,,,,,,,,,,,,,,,,,....
‘ ON
......

.

.
‘N‘O
......

 
...
‘ON
....
:

...
‘ON
......

.

.
‘N‘O
.......

...
‘ON
.....

§2009/04/24

§15:43

g2oo9/04/24

§15:44

§2o09/04/24
§15:45

§15:57

 
§15:58

§2o09/04/24
5: 58

§2009/04/24
5: 58

§2oo9/04/24
§15:58

§2o09/04/24

5: 58

§16:13

§2oo9/04/24
§16:16

§2o09/04/24

1 8:03

§2o09/04/24
1 8:03

§2009/ 04/24
18:04

§2009/04/24
18:04
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> I\\\\\\\\\\\\\\\\\V ........................r ..........................................................r .........................................r ........................................a ‘....................., ‘.........................................‘V

je gneociiidas. and §USPGPUB; §oR §oN §2oo9/04/24
§(variab|e bandwidth §USPAT; §18:o4
§band subcarrier §DERWENT
§preamb|e range).clm. 5

§ii-xiaodong.in. |o—titus. §USPGPUB; §oR §oN §2oo9/04/24
§in. |i—kemin.in. huang— §USPAT; §18:06
§haiming.in. and §DEF{WENT
§(variab|e bandwidth 5
§band subcarrier

§preamb|e range).clm.

§ii-xiaodong.in. |o—titus. §USPGPUB; §oR §oN §2oo9/04/24
§in. |i—kemin.in. huang— §USPAT; 518206
§haiming.in. and §DEF{WENT
§(variab|e bandwidth
§band subcarrier

§preamb|e range
5corre|ation).clm.

5 iaodong.in. lo-titus. 3 3 3 : 09/04/24
§in. |i—kemin.in. huang— §USPAT; 518206
§haiming.in. and §DEF{WENT
§(variab|e adj

§bandwidth band
§subcarrier preamble

§range corre|ation).clm................ ........................V _.........................................................~ _........................................~ ‘u...................................... ‘. ................................................................ .

§|i—xiaodong.in. lo-titus. §USPGPUB; §OR §ON §2009/04/24
§in. |i—kemin.in. huang— §USPAT; §18:07
§haiming.in. and §DEF{WENT 5
§(variab|e adj
§bandwidth subcarrier
§primary adj preamble

5range correlation) .clm

 
  

   

    
E xiaodong.in. |o—titus. SUSPGPUB; 3 3 3 009/04/24
§in. |i—kemin.in. huang— §USPAT; §18:07
§haiming.in.) and §DEF{WENT
§(variab|e adj
Ebandwidth subcarrier

§primary adj preamble
§range correlation) .clm........................................................................................................................................................................................................................................................ .

51 8 E370/203,210.CC|S. §US- PGPUB; §OR §2009/ 04/24
5 §USPAT; §18:13

§DER\NENT 5

$0 §44 and (variable adj §USPGPUB; §oR §oN $2009/04/24
5 §band$wi$th) and sid §USPAT; §18:14

§adj aband and ofdm §DERWENT
§and Fl\/I 5

5 §and ofdm and Fl\/I §USPAT; §18:14 5
5 §DERWENT 5 5 5“““““\ “““\““\““““““- ‘xxx\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\- .\\a“\\\“\\\“\\“\““““““\“\““. .\“a\\“\\\“\\\“““\“\““““““\— ‘““““““\““\““ _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -

$0 §44 and side adj aband §USPGPUB; §oR §oN §2oo9/04/24
5 §and ofdm and Fl\/I §USPAT; §18:14

§DERWENT 5 5 5
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; I\\\\\\\\\\\\\\\\\V _........................r ..........................................................r .........................................r ........................................‘ ‘....................., ‘.........................................‘V

§side adj aband and §us PGPUB; §oR §oN §2oo9/04/24
§ofdm and F|\/I §USPAT; §18:14
5 §DERWENT 5 5 5.................................................................................................................................................................................................................................... .

§side adj band and gus PGPUB; §oR §oN §2oo9/04/24
§ofdm and F|\/I §USPAT; §18:14
5 §DERWENT 5 5 5. _............... \\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V _.......................................................................................................... .

5§L5o §44 and 49 §USPGPUB; §oR §ON §2oo9/04/24
55 §USPAT; §18:14

§DERWENT 5 5

§band$wi$th) §UsPAT; g1 8:14 5
5 5DERWENT 5 5

3 3 :
§USPAT; §18:15 5
§DERWENT

§frequenc$3 §USPAT §13:02 5; I\\\\\\\\\\\\\\\\\V _........................r ..........................................................r .........................................r ........................................‘ ‘....................., ‘.........................................‘V

§oore adj band same §USPGPUB; 3 §2009/ 04/ 20
5frequenc$3 5USPAT 5 5 513'

score near2 band sam SUSPGPUB;

§frequenc$3 §USPAT

§frequenc$3 same §USPAT 4:35
§bandwi$th 5 5 5 5

51971532 §oore near2 band same §USPGPUB; §oR §oN $2009/04/20
§frequenc$3 same §USPAT §14:44 5
§bandwi$th same operat
§$3 center 5\\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V _..........................................................................................................V .

Eoore near2 band same §USPGPUB; §OR §ON §2009/ 04/ 20
§frequenc$3 same §USPAT §14:44
§bandwi$th same operat 5
§$3 same center 5.................................................................................................................................................................................................................................. .

§core near2 band same §USPGPUB; §ON §2009/ 04/ 20
§frequenc$3 with center §USPAT §14:44...................r ..........................................................r .........................................r ........................................‘ ‘....................., ‘.........................................‘V

§core near2 band §USPGPUB; §2009/ 04/ 20
5 §USPAT §14:45““\““\“““““ _\“\\\“\\\“\\\“\\\“\\\“\\\“\““““\““\“““““ _“\\\“\\\“\\\“““\““\““\““\““ _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\- .

gcore near2 band same §USPGPUB; §ON §2009/ 04/20
§(time same frequenc §USPAT §14:45
§$3)

gcontrol same §USPAT §14:54 5
gfrequency 5 5 5 5“““\““““““- .\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\- .\\\“\\\“\\\“\\“\““““““\“\““. .\“\\\“\\\“\\\“““\“\““\““““. ‘““““““\\““““ _\\“\\\“\\\“\\\“““\““\“““““““ ;

§s1o not 89 gus PGPUB; §oR §oN §2oo9/04/20
5 §USPAT §14:55................... ....................m................................... .......m............................... ....m.................................. ....................... _...........................................g

§variab|e near2 bandwi gus PGPUB; §OR §oN 52009/o4/20
§$th same (time and §USPAT §15:00
gfrequency) 5 5

 
 

 

      

 
 

  

 
ERIC-1010 I Page 217 of 322

file:///CI/Documents%20and%2OSetLings/msekul/My%20D0..534/EASTSearchHist0ry.10583534_Accessib1eVersi0n.htm (5 of 11)4/24/2009 6:15:49 PM



ERIC-1010 / Page 218 of 322
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'I\\\\\\\\\\\\\\\\\V r.......................r..........................................................r.........................................r........................................‘ “..................... r.........................................,

gvariable near2 bandwi
§$th same (time and

§frequency) same (sub
§$carrier sub$channe|); ................................................................................................................................................................................................................................................ . _

§"617555o".pn. 
§§s1 5 §4399

 

\\\\\\\\\\\\\\\\\\\V 5\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\* ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V .\‘“‘\‘“‘\‘“‘\‘““\“““““““““ “““‘““““““““ _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“

§U3 PGPUB;
§USPAT

 
'I\\\\\\\\\\\\\\\\\V ,....................... ..........................................................r.........................................r........................................~ “...................., r.........................................,

§u3 PGPUB;
§USPAT

£822  5 0482

  

 

 m same (fft ifft)

§same ("same" near2
§(band$wi$th rate))\\\ “““““““~ _\

§ofdm same (fft ifft)

§same (("same" near1
§(band$wi$th rate))

§(rate near2 contro|))

§center$band) same
Efrequency“‘“““““““\“ _‘“‘\‘“‘\‘“‘\‘“‘\‘“‘\‘“‘\\“\““““““““““““ ‘“‘\‘“‘\‘“‘\‘“““““““““““\u _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\~ .

§S18 and ofdm

§(core$band wide$band
§center$band) same
§((samp|$3 center)

§frequency)

§(core$band wide$band
§center$band) same
§((samp|$3 center)

§frequency) same fft

§(core$band wide$band
§center$band) same
§((samp|$3 center)

§frequency) same fft
§same2 (sub$carrier sub
§$channe|) (time with
§symbo|)

§(core$band wide$band
§center$band) same

§((samp|$3 center)
Efrequency) same fft

§same2 (sub$carrier sub
§$channe|) same2 (time

with symbol)

F3

§center$band) same
§((samp|$3 center)

§frequency) same
§(contro| with signa|$4)

§same2 fft

 
 

§us PGPUB;
§USPAT

§us PGPUB;
§USPAT. _............... \\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V _.......................................................................................................... .

gofdm same fft §US PGPUB;
‘USPAT

3 SPGPUB;
§USPAT

USPAT

§USPAT

US PGPUB;
§USPAT.................... ........................................................... .......................................... _........................................ ‘...................... :.........................................\

gus PGPUB;
§USPAT

§us PGPUB;
§USPAT

USPAT

USPAT

 
.
3,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,...
. [51‘(C)
......

.
E,...............................\.........
. [31‘(C)
..

..

. [I{‘(:)

.......

.

‘ R
.
‘(:)
.......

..‘...

. [:{‘(:)

......

.
3,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,...
. [51‘(C)
.......
lI\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V..
. [I{‘(:)
......

..
,,,,,,,,,,,,,,,,,,,,,,...
‘(:)i\J
......

..
,........................
‘(:)i\J
..

...
‘(:)|\J
.......

...
‘(:)|\J
.......

.
:.
.
‘ P4‘(:)
......

..
@\\\\\\\\\\\\\\\\\\\\V...
‘(:)|\J
......

$2009/04/20

§15:00

§2oo9/04/23
g1o:2o

§2oo9/04/23
310-

‘
§1o:59

§14:26

§2oo9/04/23
§14:26

g2oo9/04/23

§14:27

§2oo9/04/23

§14:27

$2009/04/23

§14:27

§2oo9/04/23
§14:28

§14:42

§14:44
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§((contro| operation)
§with signa|$4) and core
§$band 

_
gwith signa|$4)

§((contro| operation)
§with signa|$4) same

§(frequency ofdm). _..................r |\\\\\\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V _.......................................................................................................... .

US PGPUB;
§USPAT

 §((contro| operation)

with signa|$4)same
§(center near2
Efrequency) same2

§ofdm

E831

...................r ..........................................................r .........................................r ........................................‘ ‘....................., ‘.........................................‘V

§ue PGPUB;
§USPAT

§((contro| operation)
with signa|$4)same
§(center near2

§frequency) same (core
§$band wide$band)

§same2 ofdm

§((contro| operation)
§with signa|$4)same
§(center near2

§frequency) same (core
§$band wide$band

§"oontro| channe|")
§same2 ofdm ....................\ _.............................................................................................................................................................................................................. .

US PGPUB;

§USPAT;
D ERWENT

USPAT;

D ERWENT

USPAT;

D ERWENT

§"wo 03088539"

§$3 data) adj channel)

with band$wi$th

§$3 data) adj channel)
with band$wi$th with
§oontro|$4“““\““““““- .\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\- .\\e“\\\“\\\“\\“\““““““\“\““. .\“\\e“\\\“\\\“““\“\““““““\— ‘““““““\““\““ _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -

gue PGPUB;
§USPAT;

§DERWENT

§ue PGPUB;
§USPAT;
§DERWENT...................\ _............................................................................................................................................................................................................... .

US PGPUB;

§USPAT;
D ERWENT

75550".pn.
§"7372909" . pn.

 

 

 
 and pre$amb|e

§pre$amb|e with

§(corre|at$3 near2
§peak) with2 side$|obe$

~ . “ ““““““\~ .

USPAT

USPAT. _“““““““‘ ‘“““““““““‘ _\“\\\“\\\“\\\“\\\“\\\“\\\“\““““““““““““ _“‘\‘“‘\‘“‘\‘“““““““““““““ _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\~ .

§US PGPUB;
§USPAT; ............... .................... ........................................................... .......................................... _........................................ ‘...................... ........................................... =

gue PGPUB;
§USPAT

USPAT.................................................................................................................................................................................................................................................... .

gue PGPUB;
§USPAT

.

‘ R
.
‘O
..

..

.R‘O

......

..‘F\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\..

.R‘O

..

..

.R‘O

......

.

‘ R
.
‘O
.......

.
l..
. R‘ O
......

..

. R‘ O

......

.
l..
. R‘ O
.......

.
E
..
. R‘ O
..

..

.R‘O

.....

...
‘ ON
..

...
‘ON
......

.
:....
=ON

...
‘ON
......

...
‘ON
.......

..

...
‘ ON
......

.

.
‘ N‘ O
.....
§

..

...
‘ ON
.......

..

...
‘ ON
......

...
‘ON
......

.

.
‘N‘O
......

§14:59

§2oo9/04/23
4 : 59

§2oo9/04/23

5 : 00

$1 5:01

§2oo9/04/23

5:01

§2oo9/04/23
5: 02

$2009/04/23

§15:19

§15:36

§2009/ 04/ 23
5: 55

§16:28

6:30

$2009/04/23

§16:45

§2oo9/04/23
§16:46
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@640 i296 §pre$ambie with §USPGPUB; §oR §oN §2oo9/04/23
§(oorre|at$3 near2 §USPAT;
gpeak) with2 side$|obe$ §DEF{WENT
§with co$efficient

§(primary adj pre ius PGPUB; §oR §oN §2oo9/04/23
§$amb|e) with (correlat §USPAT; §16:46
§$3 near2 peak) with2 §DERWENT
§side$|obe$ with 00 3

§$eiiicient

E §USPAT; §16:46
§DERWENT 5 3

ius PGPUB; §2oo9/ 04/23
§USPAT; §16:49
SDERWENT i 5

5pre$amb|e with SUS PGPUB;

§(corre|at$3 near2 §USPAT;
gpeak) with side$|obe$ §DERWENT\\\\\\\\\\\\\\\\\\\V 5\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\* ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V .\‘“‘a‘“‘\‘“‘\‘““\““““““““‘‘ “““‘““““““““ _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“

§(primary adj pre §USPGPUB; §oR §oN §2oo9/04/23
§$amb|e) with (correlat §USPAT; §16:55
§$3 near2 peak) with §DEF{WENT
§side$|obe$ with 00 3
§$efficient“‘“““““““\“ _‘“‘a‘“‘\‘“‘\‘“‘\‘“‘\‘“‘\\“\““““““““““““ _“‘a‘“‘\‘“‘\‘“““““““““““““ _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\~ .

£846 §36966 §pre$ambie with §USPGPUB; §oR §oN §2oo9/04/23
§(correiat$3 near2 §USPAT; §16:56
gpeak) with side$|obe$ §DERWENT i
§with cross-corre|at$3 co

§$eiiicient with ratio ‘; .“““““““““ \\\\\\\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V .\‘“‘a‘“‘\‘“‘\‘““\““““““““‘‘ “““‘““““““““ _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“

§"37o".cias. "375".c|as. gus PGPUB; §oR §oN 2009/ 04/23
§USPAT; §16:56
§DERWENT 3 5 5. ,.................. ........................~ _.........................................................~ _........................................~ ‘u...................................... ‘. ................................................................ i

§s46 and S47 §USPGPUB; §oR §ON §2oo9/04/23
§USPAT; §16:56
§DERWENT 3 3 5“‘“““““““\“ _‘“‘a‘“‘\‘“‘\‘“‘\‘“‘\‘“‘\\“\““““““““““““ _“‘a‘“‘\‘“‘\‘“““““““““““““ _\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\~ .

S48 and (small near §USPGPUB; §OR §ON §2009/ 04/ 23
§ratio) §USPAT; §16:57
E §DERWENT i

§pre$amb|e with §USPGPUB; §oR §oN $2009/o4/23
§(correiat$3 near2 §USPAT; §16:56
gpeak) with side$|obe$ §DERWENT
§with cross-corre|at$3
§with oo$efficient with

§ratio................... ..........................................................r .........................................r ........................................~ ‘....................., ‘.........................................‘V

§pre$ambie with §USPGPUB; §oR §ON §2oo9/04/23
§(correiat$3 near2 §USPAT; §16:56
Epeak) with side$|obe$ §DERWENT 5

§with cross-corre|at$3
§with oo$efficient
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$0 §pre$amb|e with gus PGPUB; §oR §ON $2009/o4/23
§(oorre|at$3 near2 §USPAT; 516258
§peak) with side$|obe$ §DERWENT
§with cross$corre|at$3
5with co$efficient

gp $amb|e with : SPGPUB; : = 3 009/04/23
§(oorre|at$3 near2 §USPAT; §16:58
§peak) with side$|obe$ §DERWENT 5 5
§with cross$oorre|at$3 5

§USPAT; §16:59
§DERWENT 5 5
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10583534

PLUS Search Results for S/N 10583534, Searched Mon Apr 13 12:55:14 EDT 2009

The Patent Linguistics Utility System (PLUS) is a USPTO automated search system

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which

produces a list of patents that are most closely related linguistically to the application

searched. This search was prepared by the staff of the Scientific and Technical Information
Center, SIRA.

6359923 99

20080063100 99

6074086 82

5963581 82

61 11919 82

5677927 82

5960031 82

5995534 82

6031862 82

6061405 82

6061405 82

6430208 82

6442211 82

6847675 82

7280464 82

20030043931 82

20040233973 82

20040258014 82

20050094550 82

20050099939 82

20050190715 82

20060018251 82

20070133460 82

20080101214 82

20080165734 82

20080240263 82

20080267320 82
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20090004984 82

20090041151 82

6266367 81
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6891887 81
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7418043 81

20020006167 81

20040141548 81

20050068886 81

20050111406 81

20060072486 81

20060088112 81

20070127582 81

20070242600 81

20080039107 81

20080159421 81

20080310484 81
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PLUS Search Results for S/N 10583534, Searched Mon Apr 13 12:55:26 EDT 2009

The Patent Linguistics Utility System (PLUS) is a USPTO automated search system

for U.S. Patents from 1971 to the present PLUS is a query-by-example search system which

produces a list of patents that are most closely related linguistically to the application

searched. This search was prepared by the staff of the Scientific and Technical Information
Center, SIRA.
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20090022231 77

20090052381 76

20070268975 75

20090010345 75
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20070147226 67
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20040179625 67

20070127582 67

5029184 66

20030156592 66

20070026837 66

7366250 65

7492749 65

20050259627 65

20060250943 65
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20070268976 65

7394876 62
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20060159003 62

20070091785 62

20080240275 61

7321550 60

20050180461 60

20050226141 60

20060034397 60

7106709 59

5020077 59

5121407 59

5241562 59

5377222 59

RE35650 59

7295570 59

20070060091 59

20070110197 59

20070248114 59

20080008198 59

20080043813 59

20090092206 59

6226337 59

6757344 59

7436758 59

20020181617 59
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Add1ess:COM1\HSSIQ1\ER FUR PATENTSPO Box I450

Alexandria, Vilginjz 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(0) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

10/583,534 06/05/2007 Xiaodong Li 61240801 OUS1

 

CONFIRMATION NO. 4954

25096

PERKINS COIE LLP
PATENT—SEA

P.O. BOX 1247

SEATTLE, WA98111—1247

Title: Methods and Apparatus for Multi-Carrier Communications with Variable Channel Bandwidth

Publication No. US—2007-0242600—A1

Publication Date: 10/18/2007

NOTICE OF PUBLICATION OF APPLICATION

The above—identified application will be electronically published as a patent application publication

pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date
are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases

via the Internet at www.uspto.gov. The direct link to access the publication is currently

http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the

publication to applicant. A copy of the publication may be obtained from the Office upon payment

of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application

publications are handled by the USPTO's Office of Public Records. The Office of Public Records

can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,

by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions

and the dates of receipt of correspondence filed in the Office, may also be accessed via the

Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of

the Patent Application Information and Retrieval (PAIR) system. The direct link to access this

status information is currently http://pair.uspto.gov/. Prior to publication, such status information is

confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 1-866-217-9197.

Pre—Grant Publication Division, 703-605-4283
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Add1ESSICOMT\TTssTC’1\T:R FUR PATENTSPO Box 1450

Alexandria, Vilgirljz 22313-1450wWw.uspIo.gov
 

F||—|NG0r371(c)DATE

10/583,534 06/05/2007 3902 1380 612408010US1

CONFIRMATION NO. 4954

25096 FILING RECEIPT

PERKINS COIE LLP

PATENT—SEA

P.O. BOX 1247

SEATTLE, WA98111—1247

Date Mailed: 07/12/2007

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for

examination in due course. Applicant will be notified as to the results of the examination. Any

correspondence concerning the application must include the following identification information: the U.S.
APPLICATION NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION. Fees

transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on

this receipt. If an error is noted on this Filing Receipt, please write to the Office of Initial Patent

Examination's Filing Receipt Corrections. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please

submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO

processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections

Applicant(s)

Xiaodong Li, Kirkland, WA;
Titus Lo, Bellevue, WA;

Kemin Li, Bellevue, WA;

Haiming Huang, Bellevue, WA;

Assignment For Published Patent Application

Neocific, |nc., Bellevue, WA

Power of Attorney: The patent practitioners associated with Customer NumberT

Domestic Priority data as claimed by applicant

This application is a 371 of PCT/US05/14828 04/29/2005
which Claims benefit of 60/567,233 05/01/2004

Foreign Applications

If Required, Foreign Filing License Granted: 07/07/2007

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

US10/583,534

Projected Publication Date: 10/18/2007

Non-Publication Request: No

Early Publication Request: No
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Title

Methods and Apparatus for MuIti—Carrier Communications with Variable Channel
Bandwidth

Preliminary Class

001

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a

patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an

international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The

PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent" and does not eliminate the need of applicants to file

additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must

make an application for patent in that country in accordance with its particular laws. Since the laws of many

countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the

USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains

further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for

filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at

http://www.uspto.gov/web/offices/pac/doc/general/index.htmI.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you

may wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of

Commerce initiative, this website includes self-help "tooIkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent

enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

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

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN

FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a

license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in

37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier

license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
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thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under

37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the

subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of

current regulations especially with respect to certain countries, of other agencies, particularly the Office of

Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the

Office of Foreign AssetsControI, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN

FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license

under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received

any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant

to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CCIMMTSSTONER FOR PATENTSP.O. Box 1450

Alexandria, Vilginia 22313-1450
Www.uspt0.g0V

APPLICATION NUMBER FILING OR 371(0) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
10/583,534 06/05/2007 Xiaodong Li 61240801 OUS1

CONFIRMATION NO. 4954

25096

PERKINS COIE LLP

PATENT—SEA

P.O. BOX 1247

SEATTLE, WA98111—1247

Date Mailed. 07/12/2007

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The current projected

publication date for this application is 10/18/2007. If this is a new projected publication date (there was no

previous projected publication date), the application has been cleared by Licensing & Review or a secrecy

order has been rescinded and the application is now in the publication queue.

If this is a revised projected publication date (one that is different from a previously communicated

projected publication date), the publication date has been revised due to processing delays in the USPTO

or the abandonment and subsequent revival of an application. The application is anticipated to be

published on a date that is more than six weeks different from the originally—projected publication date.

More detailed publication information is available through the private side of Patent Application Information

Retrieval (PAIR) System. The direct link to access PAIR is currently http://pair.uspto.gov. Further

assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice should be directed to the Office of Patent Publication at 1-888-786-0101.

PART 1 — ATTORNEY/APPLICANT COPY
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: CCIMMTSSTONER FOR PATENTSP.O. Box 1450

Alexandria, Vilginia 22313-1450
Www.uspt0.g0V

APPLICATION NUMBER FILING OR 371(0) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
10/583,534 06/05/2007 Xiaodong Li 61240801 OUS1

CONFIRMATION NO. 4954

25096

PERKINS COIE LLP

PATENT—SEA

P.O. BOX 1247

SEATTLE, WA98111—1247

Date Mailed. 07/12/2007

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The current projected

publication date for this application is 10/18/2007. If this is a new projected publication date (there was no

previous projected publication date), the application has been cleared by Licensing & Review or a secrecy

order has been rescinded and the application is now in the publication queue.

If this is a revised projected publication date (one that is different from a previously communicated

projected publication date), the publication date has been revised due to processing delays in the USPTO

or the abandonment and subsequent revival of an application. The application is anticipated to be

published on a date that is more than six weeks different from the originally—projected publication date.

More detailed publication information is available through the private side of Patent Application Information

Retrieval (PAIR) System. The direct link to access PAIR is currently http://pair.uspto.gov. Further

assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice should be directed to the Office of Patent Publication at 1-888-786-0101.

PART 1 — ATTORNEY/APPLICANT COPY
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 UNITED STATES PATENT AND TRADEMARK OFFICE - UNITED STATIS DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addxeu: COMMISSIONER FOR PATENTS’

Po. Box 1450
A1exandria,Vuy5nin 22:13-1450 

10/583,534 ‘ Xiaodong Li 6l2408010US1 ‘

V ’ PCT/US05/14828

,2;5E°,§,§.NS Co”; LLP
PATEN-r_SEA 04/29/2005 _05/01/2004
P.O. BOX 1247

CONFIRMATION NO. 4954

371 ACCEPTANCE LETTER

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'OC000000024716612"

SEATTLE, WA 98111-1247

Date Mailed: 07/12/2007 .

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated I Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

06/05/2007 V oe/o5/2oo7
DATE OF RECEIPT or 35 u.s.c. 371(c)(1), (c)(2) and DATE or COMPLETION OF ALL 35 u.s.c. 371

(c)(4) REQUIREMENTS REQU|REMEN_TS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C.

371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN
ABOVE. The filing date of the above identified application is the international filing date of the international
application (Article 11(3) and 35 U. S. C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon. ~

The following items have been received:

Copy of the International Application filed on 06/16/2006
Copy of the International Search Report filed on 06/16/2006
Oath or Declaration filed on 06/05/2007

U.S. Basic National Fees filed on 06/16/2006

Assignee Statement for PGPUB filed on 06/05/2007

Priority Documents filed on 06/16/2006

Power of Attorney filed on 06/05/2007
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Page 2 of 2

‘Applicant is‘ reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

ULYSSES G WALKER

Telephone: (703) 308-9290 EXT 130

PART 3 - OFFICE COPY

FORM PCT/DO/E0/903 (371 Acceptance Notice)
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_ Notice of Missing Sequence

UNITED STATES NATIONAL STAGE SHEET (D0/E0)

Karen Williams, Paralegal

 
Application Filed By: so MOS

International Application \/Translation Defective Reason
WIPO Designated LJ‘ Elected IA Language '
Copy of Search Repo (ISR) Z Article 33 Article 19

an

 

 

 

 

 

371 Filing fees ‘d __insuflicient ___J)artial ages
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Docket No.: 612408010US1

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Li et al.

Application No.: 10/583,534
Confirmation No.: 4954

Filed: June 16, 2006
Art Unit: N/A

For: METHODS AND APPARATUS FOR MULTI-

CARRIER COMMUNICATIONS WITH Examiner: Not Yet Assigned
VARIABLE CHANNEL BANDWIDTH

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

MS Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Notice to File Missing Parts of Application — Filing Date Granted

mailed April 5, 2007, Applicant respectfully submits a Declaration and a Power of Attorney.

Payment by EFT Account No. SEA1P|RM- in the amount of $65.00 covering the fee

set forth in 37 CFR 1.16(f) is enclosed. The Director is hereby authorized to charge any

deficiency in the fees filed, asserted to be filed or which should have been filed herewith

61240-8010.US01/LEGAL13297113. 1
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Application No.: 10/583,534 Docket No.: 612408010US1

(or with any paper hereafter filed in this application by this firm) to our Deposit Account No.

50-0665, under Order No. 612408010US1.

Dated: June 5, 2007 Respectfully submitted,

l
Stephe A Bish
 
Registration No.: 38,829

PERKINS COIE LLP

P.O. Box 1247

Seattle, Washington 98111-1247

(206) 359-8000

(206) 359-7198 (Fax)

Attorney for Applicant

61240-8010.US01lLEGAL13297113.1 2
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PTOISB/80 (01-06)
Approved for use through 12/31/2008. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Pa rwork Reduction Act of 1995, no a - - uired to res nd to a collection of information unless it disla a valid OMB 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 b .

i hereby appoint:

E‘ :I:ctitioners associated with the Customer Number: 25096
E] Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Registration RegistrationM

as attomey(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 only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.7A3(b) to:

The address associated with Customer Number: 25096

Finn or
individual Name

Address

city —
Country —Telephone
Assignee Name and Address:

Neocific, Inc.
13312 SE 43rd Street

Bellevue, Washington 98006

 

 
 
  
 

 
  

 
 

  

 

 
 

 
 
  

zip —

 

 
 

  

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SBI96 or equivalent) is required to be
filed in each application in which this form 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 authorized to act on behalf of the assignee,
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 behalfof the assignee/

WmD“ / 9 W7I

TeiePh°" 1"‘ rule
PIQF/s.L1>Ew"

 

  
  

  
  

 

61240-8000/LEGAL12936537.1
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PTO/SB/96 (04-07)
Approved for use through 09/30/2007. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995, no ersons are re uired to resond to a collection of infomtation unless it disla s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Xiaodong Li, Titus Lo, Kemin Li, and Haiming Huang

Application No./Patent No.: 10/583,534 Filed/Issue Date: June 16, 2006

METHODS AND APPARATUS FOR MULT|—CARRIER COMMUNICATIONS WITH VARIABLE
Entitled: CHANNEL BANDWIDTH

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

states that it is:

1. the assignee of the entire right, title, and interest; or

2. [3 an assignee of less than the entire right, title and interest.
(The extent (by percentage) of its ownership interest is %)

in the patent application/patent identified above by virtue of either:

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.

u

OR

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

1. From: Inventors To: Waltical Solutions, Inc. (copy attached)
The document was recorded in the United States Patent and Trademark Office at

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

2. From: Waltical Solutions, Inc. To: Neocific, Inc.
The document was recorded in the United States Patent and Trademark Office at

Reel 017363 , Frame 0370 , or for which a copy thereof is attached.

3. 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.

E‘ Additional documents in the chain of title are listed on a supplemental sheet.

As required by 37 CFR 3.73(b)(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.
E MPEP 302.08]

The undersigned ( tit ‘ i supplied below) is authorized to act on behalf of the assignee.

F V S San z 2 04:;
Date

Stephen C. Bishop_
Printed or Typed Name Telephone Number

Authorized Signer for Assignee
Title

61240-8010.US01/LEGAL13297104.1

ERIC-1010 I Page 238 of 322



ERIC-1010 / Page 239 of 322

ASSIGNMENT BY INVENTORS

This Assignment is by Xiaodong Li; Titus Lo; Haiming Huang; and Kemin Li (the

"Assignors"), residing at 9919 129th PL NE, Kirkland, Washington 98033; 13312 SE

43"’ ST, Bellevue, Washington 98006; 605 141 st CT SE #D203, Bellevue, Washington

98007; and 4228 144th LN SE, Bellevue, 98006, respectively. The Assignors have

invented one or more certain inventions (the "l—nvention(s)") described in a Patent

application for Letters Patent of the United States entitled METHODS AND

APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH VARIABLE

CHANNEL BANDWIDTH (the "Application"), executed concurrently herewith and

naming the Assignors as inventors. The Assignors authorize the Assignee, identified

below, or its representatives to insert the application number of the Application

(;{$OK([44g9ZrP when known.

Waltical Solution, Inc. (formerly Walbell Technologies, lnc.), a corporation of

Washington having its principal place of business at Suite D159, 1750 112th Ave. NE,

Bellevue, Washington 98004 ("Assignee"), desires to acquire the entire right, title and

interest in and to the |nvention(s) and the Application, and in and to any patents _

(collectively, "Patents") that may be granted for the |nvention(s) in the United States or

in any foreign countries.

For valuable consideration, the receipt and sufficiency of which Assignors

acknowledge, Assignors hereby sell, assign, and transfer to Assignee, its successors,

legal representatives and assigns, the entire right, title and interest in and to: the

lnvention(s), the Application, and any Patents; any divisions, continuations, and

continuations-in-part of the Application and any other application claiming priority rights

from the Application; any reissues, reexaminations, or extensions of any and all

Patents; the right to file foreign applications directly in the name of Assignee; and the

right to claim priority rights deriving from the Application (collectively, the "Rights").

Assignors warrant that Assignors own the Rights, and that the Rights are

unencumbered. Assignors also agree to not sign any writing or do any act conflicting

1 4 42938801 OUS
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documents and do
without further compensation, sign all

rfect Assignee's
ry or desirable to: pe

ing the Rights, including any
to the Rights. Assignors

with this assignment, and,

such additional acts as Assignee deems necessa
enjoyment of the Rights; conduct proceedings regard
litigation or interference proceedings; or perfect or defend title
request the Commissioner of Patents to issue an
be issued on the lnvention(s) to Assignee.

counterparts.

2 42938801OUS
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Date: 5/"/2"~«1I7"fl_r

 

United States of America \ )
State of ‘ , i )ss.:
County of €'/ti-4.‘ V: )

,, K '*-“"*L—‘"-‘—-——§_ ‘ _On this da\_/ of . . before me
’ to me know the individual

 

 
 

Xiaodon Li
personally came tedvthe foregoing instrument, and acdescribed in and who execu

of the same.
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Date: 
United States of America )
‘State of ) ss.
County of “ )

On this day of O 0]! . . before me
personally came Titus Lo , to me known to be the individual' ' ’ ~« ledged execution
described in and

of the same.
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Kemin Li

Date: [0106/L005

United States of America \ )
State of (1 ‘ ) ss.: ,
County of V ' )

On this day of ( 20:! . S . before me
personally came Kemin Li , to me known to be the individual
describedin and who executed the foregoing instrument, and .: ged execution

of the same. ‘vw§“w."! "
gigs??? -,.;r:.i"g’~?~‘.’ /1"».

3 O.’ Q0 *«0°o ‘v
:5 v ,\\\QTA/9),
E * UDOT
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____.__@/;_.__...____
Haimmg Huang

Date: /cg é [kw]

United States of America )
State of ) ss.:
County of _ )

On this ‘M day of 1 2g . before methe individual

 
Haimin Huan .

personally came
who executed the foregoing instrument, adescribed in and

of the same. ‘*“.“__._mm''D
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. . . D k N. 612408010US1
Declaration for Patent Application Attorney 0C et 0

English Language Dedaration First Named Inventor Xiaodong Li
COMPLETE IF KNOWN:

Application No. 10/583,534

El Submitted Submitted after initial
with initial filing (surcharge required An Unit N/A
filing 37 CFR 1.16(e))

_ Notvemssignea

As a below named inventor, I hereby declare that:

My residence, mailing address and citizenship are as stated below next to my name.

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which
a patent is sought on the invention entitled:

METHODS AND APPARATUS FOR MULT|—CARR|ER COMMUNICATIONS WITH VARIABLE
CHANNEL BANDWIDTH

the specification of which

E is attached hereto
OR

was filed on 04/29/2005
as United States Application No. or PCT International Application No. PCTIUSO5/14828

and was amended on (if applicable).

I hereby state that I have reviewed and understand the contents of the above-identified specification,

including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR
1.56, including for continuation-in-part applications, material information which became available
between the filing date of the prior application and the National or PCT International filing date of the
continuation-in-part application.

I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign
app|ications(s) for patent, inventor’s or plant breeder’s rights certificate(s), or 365(a) of any PCT
international application which designated at least one country other than the United States of America,

listed below and have also identified below, by checking the box, any foreign application for patent,
inventor’s or plant breeder’s right certificate(s), or any PCT international application having a filing date
before that of the application on which priority is claimed.

Prior Foreign Application(s) Priority Certified
Not Copy

Claimed Attached

YES NO

EDD

mam

Una

(Number) (Country) (Filing Date)

(Number) (Country) (Filing Date)

(Number) (Country) (Filing Date)

E Additional prior foreign applications are listed on a supplemental data sheet attached hereto.

Page 1 of 3 IN LIEU or PTO sa/01 (03.01))

61240-8010.US01/LEGAL1293632B.1
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I hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be true; and further that these statements were made

with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the

validity of the application or any patent issued thereon.

Full name of sole or first inventor

Xiaodong Li 7
Sole or first inventor’s signature . Date '

. / '2
h 1Residence

Kirkland, Washington

Citizenship US

Mailing Address

9919129th PL NE

Kirkland, Washington 98033

Full name of second inventor

Titus Lo

Second inventor’s signature Date

_— :-,-,—''‘'‘-.a‘— :1 Q /‘
Residence

Bellevue, Washington

Citizenship Canada

Mailing Address

13312 SE 43rd ST

Bellevue, Washington 98006

Page 2 of 3 IN LIEU OF PTO sa—o2a (0301)

61240-8010.US01/LEGAL12936328.1
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Full name of third inventor

Third inventor‘s signature 4 Date

9,/0; ,,
Residence

Citizenship People's Republic of China
Mailing Address

4228 144th Lane SE

Bellevue, Washington 98006

Full name of fourth inventor, if any

Haiming Huang
Fourth inventor's signature Date

‘/3/W7
Residence

Bellevue, Washington

Citizenship People's Republic of China
Mailing Address

605 141st CT SE #D203

Bellevue, Washington 98007

Page 3 of 3 IN LIEU or PTO s3-023 (o&o1)

61240-8010.US01/LEGAL12936328.1
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Electronic Patent Application Fee Transmittal

Application Number: 10583534

Filing Date:

Title of Invention. Methods and apparatus for multi—carrier communications with variable' channel bandwidth

First Named Inventor/Applicant Name: Xiaodong Li

Maurice J. Pirio/CHRISTINE HURDLE

Attorney Docket Number: 6124o8o10Us1

Filed as Small Entity

U.S. National Stage under 35 USC 371 Filing Fees

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Late filing fee for oath or declaration 2051

Patent-Appeals-and-Interference:

Post -Al lowance—and-Post—lssu ance:

Extension-of-Time:
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Miscellaneous:

Total in USD ($)
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International Application Number: 

Title of Invention, Methods and apparatus for mu|ti—carrier communications with variable' channel bandwidth

First Named Inventor/Applicant Name: Xiaodong LI

Payment information:

Payment was successfully received in RAM $65

RAM Confirmation Number
Deposimccount  

File Listing:

Document . . . . Multi PagesDocument Description  File Size(Bytes) Part /lip (if appli)

ERIC-1010 I Page 250 of 322
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Multipart Description/PDF files in .zip description

31

Information:

Fee Worksheet (PTO—06) fee—info.pdf 8216

Warnings:

Warnings:

Information:

T°ta' F"e~°- Size 0"bvtes>=

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see

37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date

shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions

of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the

application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary

components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the

International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due

course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement

Receipt will establish the international filing date of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent nd Trademark Office
Addnu: COMM IONER R PATENTSR0. Box 0

 
223I3-I450

10/583,534 Xiaodong Li ' 6l2408010US1

25096 . PCT/US05/14828
V

PERKIN COIE L P
'PATENT§sEA L 04/29/2005 05/01/2004
P.O. BOX 1247

SEATTLE. WA 98111-1247 ' CONFIRMATION NO. 4954

371 FORMALITIES LETTER

||||l||||II||I|IlII|||I|IlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|||||lI|l|I|I
“OC000000023253819"

Date Mailed: 04/05/2007

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED

STATES DESIGNATEDIELECTED OFFICE (DOIEOIUS)

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark
Office as a Designated / Elected Office (37 CFR 1.495).

Copy of the International Application filed on 06/16/2006

Copy of the International Search Report filed on 06/16/2006
U.S. Basic National Fees filed on 06/16/2006

Priority Documents filed on 06/16/2006

The applicant needs to satisfy supplemental fees problems indicated below.

The following items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

o Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application

by the International application number and international filing date.

c To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath
or declaration) as set forth in 37 CFR 1.492(h) of $130 for a non-small entity, must be submitted with the
missing items identified in this letter.

SUMMARY OF FEES DUE:

Total additional fees required for this application is $1.30 for a Large Entity:

a $130 Surcharge.

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTHS FROM THE
DATE OF THIS NOTICE OR BY 32 MONTHS FROM THE PRIORITY DATE FOR THE APPLICATION,

WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN ABANDONMENT.
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3?

3.,.

The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR1.136(a).

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sgortal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at httg://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

KAREN M WILLIAMS

Telephone: (703) 308-9140 EXT 213

PART 2 - OFFICE COPY

U.S. APPLICATION NUMBER NO. INTERNATIONAL APPLICATION NO. ATTY. DOCKET NO.

10/583,534 PCT/US05/14828 612408010US1

 

FORM PCT/DO/E0/905 (371 Formalilies Notice)
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r ' I IAPT Redd?mm 1 5 JUN 2006
Express Mail No. EV904399058US

- PTO-1390 (Rev. 07-2005)
Approved for use through 03/31/2007. OMB 0651-0021

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 OMB control number.

ATTORNEY’S DOCKET NUMBER

TRANSMITTAL LETTER TO THE UNITED STATES
DESIGNATED/ELECTED OFFICE (DOIEOIUS) U13. .{.

  
 

  
  
  

 

 
 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371

PCT/US2005/014828 29Ari| 2005 1 Ma 2004
TITLE OF INVENTION
METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH VARIABLE CHANNEL
BANDWIDTH

APPL|CANT(S) FOR DO/E0/US
Xiaodon Li et al.

Applicant herewith submits to the United States Designated/Elected Office (DO/E0/US) the following items and other information:

LEI This is a FIRST submission of items concerning a submission under 35 U.S.C. 371.

2.|:I This is a SECOND or SUBSEQUENT submission of items concerning a submission under 35 U.S.C. 371.

  

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  
  
  
  

 

 

3.|:I This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must
include items (5), (6). (9) and (21) indicated below.

4.|:| The us has been elected (Article 31).

5.|Z| A copy of the International Application as filed (35 U.S.C. 371 (c)(2))

a.|:| is attached hereto (required only if not communicated by the International Bureau).

b.|:I has been communicated by the lntemational Bureau.

QIZI is not required, as the application was filed in the United States Receiving Office (RO/US).

(SCI An English language translation of the lntemational Application as filed (35 U.S.C. 371(c)(2)).

alj is attached hereto.

b.|:I has been previously submitted under 35 U.S.C. 154(d)(4).

7. Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3))

a.E| are attached hereto (required only if not communicated by the International Bureau).

b.I:' have been communicated by the lntemational Bureau.

c.Ij have not been made; however, the time limit for making such amendments has NOT expired.

d.|:| have not been made and will not be made.

3': An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)).

9.|:' An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)).

10.|:| An English language translation of the annexes of the lntemational Preliminary Examination Report under PCT
Article 36 (35 U.S.C. 371(c)(5)).

Items 11 to 20 below concern document(s) or information included:

11.|::| An lnforrnation Disclosure Statement under 37 CFR 1.97 and 1.98.

12.‘: An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.

13': A preliminary amendment.

14.1: An Application Data Sheet under 37 CFR 1.76.

15. |:] A substitute specification.

16.|:] A power of attorney and/or change of address letter.

17.|:| A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 37 CFR 1.821 -1.825.

18.l:I A second copy of the published lntemational Application under 35 U.S.C. 154(d)(4).

19.[:| A second copy of the English language translation of the lntemational application under 35 U.S.C. 154(d)(4).

Page 1 of 3
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n

lAP‘i2 Fi_ec’d PCT/PT01 6 JUN 2008
Express Mail No. EV904399058US

PTO-1390 (Rev. O7-2005)
Approved for use through 03/31/2007. OMB 0651-0021

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 OMB control number.

U.S.APPl@)%51 5k INTERNATIONAL APPLICATION NO. ATTORNEYS DOCKET NUMBERPCT/US2005/014828 612408010US1

2013 Other items or information: Return Receipt Postcard 
 

  
 

 

  

 
 

The following fees have been submitted

21.E] Basic national fee (37 CFR 1.492(a)) ............................................... .. ssoo

CALCULATIONS

$ 300.00

PTO USEONLY

 
 

  

22E Examination fee (37 CFR 1.492(c))
If the written opinion prepared by ISAIUS or the international preliminary examhation report
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METHODS AND APPARATUS FOR MULTI-CARRIER COMMUNICATIONS WITH

VARIABLE CHANNEL BANDWIDTH

CROSS-REFERENCE TO RELATED APPL|CAT|ON(S)

[0001] This application claims the benefit of U.S. Provisional Patent Application

No. 60/567,233, filed on May 1, 2004. This application also relates to PCT

Application No. PCT/US2005/001939 filed January 20, 2005, which claims the

benefit of U.S. Provisional Application No. 60/540,032 filed January 29, 2004; PCT

Application No. PCT/US2005/004601 filed February 14, 2005, which claims the

benefit of U.S. Provisional Application No. 60/544,521 filed February 13, 2004; PCT

Application No. PCT/US2005/003889 filed February 7, 2005, which claims the

benefit of U.S. Provisional Application No. 60/542,317 filed February 7, 2004; and

PCT Application No. PCT/US2005/008169 filed March 9, 2005, which claims the

benefit of U.S. Provisional Application No. 60/551,589 filed March 9, 2004.

BACKGROUND

[0002] While it is ideal for a broadband wireless communication device to be

able to roam from one part of the world to another, wireless communication spectra

are heavily regulated and controlled by individual countries or regional authorities. It

also seems inevitable that each country or region will have its own different spectral

band for broadband wireless communications. Furthermore, even within a country or

region, a wireless operator may own and operate on a broadband spectrum that is

different in frequency and bandwidth from other operators. The existing and future

bandwidth variety presents a unique challenge in designing a broadband wireless

communication system and demands flexibility and adaptability.

[0003] Mu|ti—carrier communication systems are designed with a certain degree

of flexibility. In a multi-carrier communication system such as multi-carrier code

division multiple access (MC-CDMA) and orthogonal frequency division multiple

access (OFDMA), information is multiplexed on subcarriers that are mutually
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orthogonal in the frequency domain. Design flexibility is a result of the ability to

manipulate parameters such as the number of subcarriers and the sampling

frequency. For example, by using a different sampling frequency, a DVB-T (Digital

Video Broadcasting—Terrestria|) device is capable of receiving signals broadcasted

from a DVB-T station that is operating on a 6-, 7-, or 8—MHz bandwidth.

[0004] However, the change in the time-domain structure brings about a series

of system problems. A varying sampling rate alters the symbol length, frame

structure, guard time, prefix, and other time-domain properties, which adversely

affects the system behavior and performance. For example, the MAC layer and even

the layers above have to keep track of all the time-domain parameters in order to

perform other network functions such as handoff, and thereby the complexity of the

system will exponentially increase. In addition, the change in symbol length causes

control and signaling problems and the change in the frame structure may cause

unacceptable jitters in some applications such as voice over IP. A practical and

feasible solution for multi-carrier communication with variable channel bandwidth is

desirable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Figure 1 is a schematic presentation of a radio resource divided into

small units in both the frequency and time domains: subchannels and time slots.

[0006] Figure 2 illustrates a relationship between sampling frequency, channel

bandwidth, and usable subcarriers.

[0007] Figure 3 shows a basic structure of a multi-carrier signal in the frequency

domain, made up of subcarriers.

[0008] Figure 4 shows a basic structure of a mu|ti—carrier signal in the time

domain, generally made up of time frames, time slots, and OFDM symbols.

[0009] Figure 5 shows a cellular wireless network comprised of a plurality of

cells, wherein in each of the cells coverage is provided by a base station (BS).

[0010] Figure 6 illustrates a variable channel bandwidth being realized by

adjusting a number of usable subcarriers, whose spacing is set constant.
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[0011] Figure 7 depicts a time-domain windowing function applied to OFDM

symbols to shape the OFDM spectrum to conform to a given spectral mask.

[0012] Figure 8 depicts a preamble designed to occupy either an entire

operating bandwidth or a core-band.

[0013] Figure 9 shows an entire range (e.g., from 5 Mhz to 40 MHZ) of

bandwidth variation being divided into smaller groups or trunks (e.g., 5-10 MHz, 10-

20 MHZ, 20-40 MHz, in sizes), wherein each trunk is handled in one particular range.

[0014] Figure 10 illustrates a multi-cell, multi-user cellular system comprising

multiple base stations and mobile stations.

DETAILED DESCRIPTION

[0015] The multi-carrier system mentioned here can be of any format such as

OFDM, or Multi-Carrier Code Division Multiple Access (MC-CDMA). The presented

methods can also be applied to downlink, uplink, or both, where the duplexing

technique is either Time Division Duplexing (TDD) or Frequency Division Duplexing

(FDD).

[0016] The following description provides specific details for a thorough

understanding of the various embodiments and for the enablement of one skilled in

the art. However, one skilled in the art will understand that the invention may be

practiced without such details. In some instances, well-known structures and

functions have not been shown or described in detail to avoid unnecessarily

obscuring the description of the embodiments.

[0017] The terminology used in the description presented below is intended to

be interpreted in its broadest reasonable manner, even though it is being used in

conjunction with a detailed description of certain specific embodiments of the

invention. Certain terms may even be emphasized below; however, any terminology

intended to be interpreted in any restricted manner will be overtly and specifically

defined as such in this Detailed Description section.

[0018] Unless the context clearly requires othen/vise, throughout the description

and the claims, the words "comprise," "comprising," and the like are to be construed

in an inclusive sense as opposed to an exclusive or exhaustive sense; that is to say,

in the sense of "including, but not limited to." Words using the singular or plural

-3-
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number in this Detailed Description section also include the plural or singular

number respectively. Additionally, the words "herein, above," "below" and words of

similar import, when used in this application, shall refer to this application as a whole

and not to any particular portions of this application. When the claims use the word

"or" in reference to a list of two or more items, that word covers all of the following

interpretations of the word: any of the items in the list, all of the items in the list and

any combination of the items in the list.

MULTI-CARRIER COMMUNICATION SYSTEM

[0019] The physical media resource (e.g., radio or cable) in a multi-carrier

communication system can be divided in both the frequency and time domains. This

canonical division provides a high flexibility and fine granularity for resource sharing.

Figure 1 presents a radio resource divided into small units in both the frequency and

time domains — subchannels and time slots. The subchannels are formed by

subcarriers.

[0020] The basic structure of a multi-carrier signal in the frequency domain is

made up of subcarriers. For a given bandwidth of a spectral band or channel (Bch)

the number of usable subcarriers is finite and limited, whose value depends on a

size of an FFT (Fast Fourier Transform) employed, a sampling frequency (fs), and an

effective bandwidth (Beg). Figure 2 illustrates a schematic relationship between the

sampling frequency, the channel bandwidth, and the usable subcarriers. As shown,

the Bee; is a percentage of Bch.

[0021] A basic structure of a multi-carrier signal in the frequency domain is

made up of subcarriers and, illustrated in Figure 3, which shows three types of

subcarriers as follow:

1. Data subcarriers, which carry information data;

2. Pilot subcarriers, whose phases and amplitudes are

predetermined and made known to all receivers, and which are

used for assisting system functions such as estimation of system

parameters; and

3. Silent subcarriers, which have no energy and are used as guard

bands and DC carriers.
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[0022] The data subcarriers can be arranged into groups called subchannels to

support scalability and multiple-access. Each subchannel may be set at a different

power level. The subcarriers forming one subchannel may or may not be adjacent to

each other. Each user may use some or all of the subchannels. A subchannel

formed by the contiguous subcarriers is called a congregated or clustered

subchannel. A congregated subchannel may have a different power level from

others.

[0023] Figure 4 illustrates the basic structure of a multi-carrier signal in the time

domain which is generally made up of time frames, time slots, and OFDM symbols.

A frame consists of a number of time slots, whereas each time slot is comprised of

one or more OFDM symbols. The OFDM time domain waveform is generated by

applying the inverse—fast-Fourier—transform (IFFT) to the OFDM signals in the

frequency domain. A copy of the last portion of the time waveform, known as the

cyclic prefix (CP), is inserted at the beginning of the waveform itself to form an

OFDM symbol. L

[0024] The downlink transmission in each frame begins with a downlink

preamble, which can be the first or more of the OFDM symbols in the first downlink

(DL) slot. The DL preamble is used at a base station to broadcast radio network

information such as synchronization and cell identification.

[0025] Similarly, uplink transmission can begin with an uplink preamble, which

can be the first or more of the OFDM symbols in the first uplink (UL) slot. The UL

preamble is used by mobile stations to carry out the functions such as initial ranging

during power up and handoff, periodic ranging and bandwidth request, channel

sounding to assist downlink scheduling or advanced antenna technologies, and

other radio functions.

CELLULAR W|RELESS NETWORKS

[0026] In a cellular wireless network, the geographical region to be serviced by

the network is normally divided into smaller areas called cells. in each cell the

coverage is provided by a base station. This type of structure is normally referred to

as the cellular structure. Figure 5 depicts a cellular wireless network comprised of a
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plurality of cells. In each of these cells the coverage is provided by a base station

(BS).

[0027] A base station is connected to the backbone of the network via a

dedicated link and also provides radio links to the mobile stations within its

coverage. Within each coverage area, there are located mobile stations to be used

as an interface between the users and the network. A base station also serves as a

focal point to distribute information to and collect information from its mobile stations

by radio signals. If a cell is divided into sectors, from system engineering point of

view each sector can be considered as a cell. In this context, the terms "cell" and

"sector" are interchangeable.

VARIABLE BANDWIDTH OFDMA

[0028] In accordance with aspects of certain embodiments of the invention, a

variable bandwidth system is provided, while the time—domain signal structure (such

as the OFDM symbol length and frame duration) is fixed regardless of the

bandwidths. This is achieved by keeping the ratio constant between the sampling

frequency and the length of FFT/IFFT. Equivalently, the spacing between adjacent

subcarriers is fixed.

[0029] In some embodiments, the variable channel bandwidth is realized by

adjusting the number of usable subcarriers. In the frequency domain, the entire

channel is aggregated by subchannels. (The structure of a subchannel is designed

in a certain way to meet the requirements of FEC (Forward Error Correction) coding

and, therefore, should be maintained unchanged.) However, the number of

subchannels can be adjusted to scale the channel in accordance with the given

bandwidth. In such realization, a specific number of subchannels, and hence the

number of usable subcarriers, constitute a channel of certain bandwidth.

[0030] For example, Figure 6 illustrates the signal structure in the frequency

domain for a communication system with parameters specified in Table 1 below.

The numbers of usable subcarriers are determined based on the assumption that

the effective bandwidth Beg is 90% of the channel bandwidth Bah. The variable

channel bandwidth is realized by adjusting the number of usable subcarriers, whose
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spacing is set constant. The width of a core-band is less than the smallest channel

bandwidth in which the system is to operate.

Table 1: Sample System Parameters

Subcarrierspacine

[0031] In this realization, using the invariant OFDM symbol structure allows the

  

  

  
    

use of same design parameters for signal manipulation in the time-domain for a

variable bandwidth. For example, in an embodiment depicted in Figure 7, a

particular windowing design shapes the spectrum to conform to a given spectral

mask and is independent of the operating bandwidth.

RADIO OPERATION VIA CORE—BAND

[0032] To facilitate the user terminals to operate in a variable bandwidth (VB)

environment, specific signaling and control methods are required. Radio control and

operation signaling is realized through the use of a core-band (CB). A core—band,

substantially centered at the operating center frequency, is defined as a frequency

segment that is not greater than the smallest operating channel bandwidth among all

the possible spectral bands that the receiver is designed to operate with. For

example, for a system that is intended to work at 5-, 6-, 8-, and 10-Mhz, the width of

the CB can be 4 MHz, as shown in Figure 6. The rest of the bandwidth is called

sideband (SB).

[0033] In one embodiment relevant or essential radio control signals such as

preambles, ranging signals, bandwidth request, and/or bandwidth allocation are

transmitted within the CB. in addition to the essential control channels, a set of data

channels and their related dedicated control channels are placed within the CB to

maintain basic radio operation. Such a basic operation, for example, constitutes the

' primary state of operation. When entering into the network, a mobile station starts
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with the primary state and transits to the normal full-bandwidth operation to include

the sidebands for additional data and radio control channels.

[0034] In another embodiment, a preamble, called an essential, or primary

preamble (EP), is designed to only occupy the CB, as depicted in Figure 8. The EP

alone is sufficient for the basic radio operation. The EP can be either a direct

sequence in the time domain with its frequency response confined within the CB, or

an OFDM symbol corresponding to a particular pattern in the frequency domain

within the CB. In either case, an EP sequence may possess some or all of the

following properties:

1. Its autocorrelation exhibits a relatively large ratio between the

correlation peak and sidelobe levels.

2. Its cross-correlation coefficient with another EP sequence is

significantly small with respect to the power of the EP sequences.

3. Its peak-to-average ratio is relatively small.

4. The number of EP sequences that exhibit the above three

properties is relatively large.

[0035] In yet another embodiment, a preamble, called an auxiliary preamble

(AP), which occupies the SB, is combined with the EP to form a full-bandwidth

preamble (FP) (e.g., appended in the frequency domain or superimposed in the time

domain). An FP sequence may possess some or all of the following properties:

1. Its autocorrelation exhibits a relatively large ratio between the

correlation peak and sidelobe levels.

2. Its cross-correlation coefficient with another FP sequences is

significantly small with respect to the power of the FP sequences.

3. Its peak-to-average ratio is relatively small.

4. The number of FP sequences that exhibits the above three

properties is relatively large.

[0036] In still another embodiment, the formation of an FP by adding an AP

allows a base station to broadcast the FP, and a mobile station to use its
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corresponding EP, to access this base station. An FP sequence may also possess

some or all of the following properties:

1. Its correlation with its own EP exhibits a relatively large ratio

between the correlation peak and sidelobe levels.

2. Its cross-correlation coefficient with any EP sequence other than

its own is significantly small with respect to its power.

3. The number of FP sequences that exhibit the above two

properties is relatively large.

AUTOMATIC BANDWIDTH RECOGNITION

[0037] The VB-OFDMA receiver is capable of automatically recognizing the

operating bandwidth when it enters in an operating environment or service area of a

particular frequency and channel bandwidth. The bandwidth information can be

disseminated in a variety of forms to enable Automatic Bandwidth Recognition

(ABR).

[0038] In one embodiment, a mobile station, when entering in an environment

or an area that supports the VB operation or services, will scan the spectral bands of

different center frequencies. If it detects the presence of a signal in a spectral band

of a particular center frequency by using envelope detection, received signal

strength indicator (RSSI), or by other detection methods, it can determine the

operating channel bandwidth by bandwidth—center frequency association such as

table lookup. For example, a table such as Table 2 is stored in the receiver. Based

on the center frequency that it has detected, the mobile station looks up the value of

the channel bandwidth from the table.

Table 2: Sample Center Frequency and Corresponding Bandwidth

 

 
  

  

 

  

ERIC-1010 I Page 270 of 322



ERIC-1010 / Page 271 of 322

W0 2005/112566 PCT/US2005/014828

[0039] In another embodiment, the system provides the bandwidth information

via downlink signaling, such as using a broadcasting channel or a preamble. When

entering into a VB network, the mobile stations will scan the spectral bands of

different center frequencies in which the receiver is designed to operate and decode

the bandwidth information contained in the broadcasting channel or preamble.

MULT|—MODE (MULTI-RANGE) VB—OFDMA

[0040] In accordance with the principles of this invention, multi-modes are

devised for a VB—OFDMA system to handle an exceptionally wide range of variation

in channel bandwidth. The entire range of bandwidth variation is divided into smaller

parts — not necessarily in equal size — each of which will be dealt with as a separate

mode or range.

[0041] Figure 9 illustrates the entire range (e.g., from 5 MHz to 40 MHZ) of

bandwidth variation being divided into smaller parts (e.g., 5-10 MHz, 10-20 MHz, 20-

40 MHz, in sizes). Each part is handled in one particular mode. The mode for the

lowest range of bandwidth is labeled as "fundamental mode" and other modes are

called "higher modes" (Mode 1, Mode 2, etc.).

[0042] The sampling frequency of a higher mode is higher than the sampling

frequency of the fundamental mode. In one embodiment the sampling frequency of

a higher mode is a multiple of the sampling frequency of the fundamental mode. In

this embodiment, in the higher modes, the FFT size can be multiplied in accordance

with the sampling frequency, thereby maintaining the time duration of the OFDM

symbol structure. For example, the parameters for the case of a multi-mode design

are given in Table 3. Alternatively, a higher mode can be realized by maintaining the

FFT size and shortening the OFDM symbol duration accordingly. For example, for

Mode 1 in Table 3, the FFT size can be maintained at 1024, whereas the sampling

frequency is doubled and the symbol length is a half of that for the fundamental

range. Yet another higher—mode realization is to both increase the FFT size and

shorten the symbol duration accordingly. For example, for Mode 2 (20 MHz to 40

MHz in bandwidth), both the FFT size and the sampling frequency can be doubled

as those of the fundamental range, whereas the symbol length is halved as that of

the fundamental range. The width of the CB in a multi-mode VB—OFDMA system

may not be greater than the smallest bandwidth in the fundamental mode.

-10-
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Table 3: Sample System Parameters

  

  
  

Mode 1 FundamentaI—Mode

Sampling freq. 23.04 MHz 11.52 MHz

 
EE

1600 1440 1200 E 800 400

[0043] Figure 10 illustrates a multi-cell, multi-user cellular system comprising

multiple base stations and mobile stations. The system of Figure 10 is an example

of an environment in which the attributes of the invention can be utilized.

[0044] While specific circuitry may be employed to implement the above

embodiments, aspects of the invention can be implemented in a suitable computing

environment. Although not required, aspects of the invention may be implemented

as computer—executable instructions, such as routines executed by a general-

purpose computer, e.g., a server computer, wireless device or personal computer.

Those skilled in the relevant art will appreciate that aspects of the invention can be

practiced with other communications, data processing, or computer system

configurations, including: Internet appliances, hand-held devices (including personal

digital assistants (PDAs)), wearable computers, all manner of cellular or mobile

phones, multi—processor systems, microprocessor-based or programmable

consumer electronics, set-top boxes, network PCs, mini-computers, mainframe

computers, and the like. Indeed, the term "computer" refers to any of the above

devices and systems, as well as any data processor.

[0045] Aspects of the invention can be embodied in a special purpose computer

or data processor that is specifically programmed, configured, or constructed to

perform one or more of the processes explained in detail herein. Aspects of the

invention can also be practiced in distributed computing environments where tasks

or modules are performed by remote processing devices, which are linked through a

communications network, such as a Local Area Network (LAN), Wide Area Network

(WAN), or the Internet. In a distributed computing environment, program modules

may be located in both local and remote memory storage devices.

-11_
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[0046] Aspects of the invention may be stored or distributed on computer-

readable media, including magnetically or optically readable computer discs, hard-

wired or preprogrammed chips (e.g., EEPROM semiconductor chips),

nanotechnology memory, biological memory, or other data storage media. Indeed,

computer implemented instructions, data structures, screen displays, and other data

under aspects of the invention may be distributed over the Internet or over other

networks (including wireless networks), on a propagated signal on a propagation

medium (e.g., an electromagnetic wave(s), a sound wave, etc.) over a period of

time, or they may be provided on any analog or digital network (packet switched,

circuit switched, or other scheme). Those skilled in the relevant art will recognize

that portions of the invention reside on a server computer, while corresponding

portions reside on a client computer such as a mobile or portable device, and thus,

while certain hardware platforms are described herein, aspects of the invention are

equally applicable to nodes on a network.

[0047] The above detailed description of the embodiments of the invention is

not intended to be exhaustive or to limit the invention to the precise form disclosed

above. While specific embodiments of, and examples for, the invention are

described above for illustrative purposes, various equivalent modifications are

possible within the scope of the invention, as those skilled in the relevant art will

recognize. For example, while processes are presented in a given order, alternative

embodiments may perform routines having steps in a different order, and some

processes may be deleted, moved, added, subdivided, combined, and/or modified.

Each of these processes may be implemented in a variety of different ways.

[0048] The teachings provided herein can be applied to other systems, not

necessarily the system described herein. The elements and acts of the various

embodiments described above can be combined to provide further embodiments.

All of the above patents and applications and other references, including any that

may be listed in accompanying filing papers, are incorporated herein by reference.

Aspects of the invention can be modified, if necessary, to employ the systems,

functions, and concepts of the various references described above to provide yet

further embodiments of the invention.

[0049] Particular terminology used when describing certain features or aspects

of the invention should not be taken to imply that the terminology is being redefined

_12_
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herein to be restricted to any specific characteristics, features, or aspects of the

invention with which that terminology is associated. In general, the terms used in

the following claims should not be construed to limit the invention to the specific

embodiments disclosed in the specification, unless the above Detailed Description

section explicitly defines such terms. Accordingly, the actual scope of the invention

encompasses not only the disclosed embodiments, but also all equivalent ways of

practicing or implementing the invention.

[0050] The above detailed description of the embodiments of the invention is

not intended to be exhaustive or to limit the invention to the precise form disclosed

above or to the particular field of usage mentioned in this disclosure. While specific

embodiments of, and examples for, the invention are described above for illustrative

purposes, various equivalent modifications are possible within the scope of the

invention, as those skilled in the relevant art will recognize. Also, the teachings of

the invention provided herein can be applied to other systems, not necessarily the

system described above. The elements and acts of the various embodiments

described above can be combined to provide further embodiments.

[0051] All of the above patents and applications and other references, including

any that may be listed in accompanying filing papers, and the PCT Application

entitled "Methods and Apparatus for Communication with Time-Division Duplexing,"

filed April 29, 2005, assigned to Waltical Solutions, (Attorney Docket No. 42938-

8011) are incorporated herein by reference. Aspects of the invention can be

modified, if necessary, to employ the systems, functions, and concepts of the

various references described above to provide yet further embodiments of the

invention.

[0052] Changes can be made to the invention in light of the above "Detailed

Description." While the above description details certain embodiments of the

invention and describes the best mode contemplated, no matter how detailed the

above appears in text, the invention can be practiced in many ways. Therefore,

implementation details may vary considerably while still being encompassed by the

invention disclosed herein. As noted above, particular terminology used when

describing certain features or aspects of the invention should not be taken to imply

that the terminology is being redefined herein to be restricted to any specific

-13-
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characteristics, features, or aspects of the invention with which that terminology is

associated.

[0053] In general, the terms used in the following claims should not be

construed to limit the invention to the specific embodiments disclosed in the

specification, unless the above Detailed Description section explicitly defines such

terms. Accordingly, the actual scope of the invention encompasses not only the

disclosed embodiments, but also all equivalent ways of practicing or implementing

the invention under the claims.

[0054] While certain aspects of the invention are presented below in certain

claim forms, the inventors contemplate the various aspects of the invention in any

number of claim forms. Accordingly, the inventors reseNe the right to add additional

claims after filing the application to pursue such additional claim forms for other

aspects of the invention.

-14-
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CLAIMS 

We claim: 

1. In a variable bandwidth wireless communication system capable 

of communicating under multiple different communication schemes that each have a 

different bandwidth, a process of generating an information bearing signal for 

wireless transmission, the process comprising: 

utilizing a specified number of subcarriers to construct a channel with a 

particular bandwidth; 

utilizing subchannels that include groups of subcarriers; 

providing a fixed time-domain signal structure, including symbol length; 

maintaining a substantially constant ratio between a sampling frequency 

and a size of FFT (Fast Fourier Transform) and IFFT (Inverse 

Fast Fourier Transform) or a fixed spacing between adjacent 

subcarriers; 

adding or subtracting some of the subcarriers or subchannels to scale 

the channel and achieve a required bandwidth; and 

wherein a core-band, substantially centered at an operating center 

frequency of the different communication schemes, is utilized for 

radio control and operation signaling, where the core-band is 

substantially not wider than a smallest possible operating channel 

bandwidth of the system. 

2. The process of claim 1, wherein the wireless signal is: 

transmitted by a mobile station in a multi-cell, multi-base-station 

environment; 

a multi-carrier code division multiple access (MC-CDMA) or an 

orthogonal frequency division multiple access (OFDMA); and 

utilized with downlink, uplink, or both, where a duplexing technique is 

either Time Division Duplexing (TDD) or Frequency Division 

Duplexing (FOO}. 

-15-
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3. The process of claim 1, wherein the wireless signal has a primary

preamble sufficient for basic radio operation, and wherein:

the primary preamble is a direct sequence in the time domain with a

frequency content confined within the core-band or is an OFDM

symbol corresponding to a particular frequency pattern within the

core-band; and

properties ofthe primary preamble comprise:

a large correlation peak with respect to sidelobes, in case of an

autocorrelation;

a small cross-correlation coefficient with respect to power of other

primary preambles, in case of a cross-correlation with other

primary preambles; and

a small peak-to-average ratio; and

wherein a large number of primary preamble sequences exhibit

such properties.

4. The process of claim 3, wherein an auxiliary preamble, occupying

the side-band, is combined with the primary preamble to form a full-bandwidth

preamble in either the time domain or the frequency domain, wherein the side-band

is the difference between the core-band and an operating bandwidth, and wherein:

the auxiliary preamble is either a direct sequence in the time domain with

a frequency response confined within the side-band, or is an

OFDM symbol corresponding to a particular frequency pattern

within the side-band;

the full-bandwidth preamble allows a base station to broadcast the full-

bandwidth preamble and a mobile station to use the primary

preamble of the full-bandwidth preamble to access the base

station; and

properties of the full-bandwidth preamble sequence comprise:

a large correlation peak with respect to sidelobes, in case of an

autocorrelation;

-16-
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a large ratio between the correlation peak and sidelobes, in case

of a correlation with the primary preamble of the full-

bandwidth preamble.

a small cross-correlation coefficient with respect to power of other

full-bandwidth preamble sequences, in case of cross-

correlation with other full-bandwidth preambles

a small cross-correlation coefficient with respect to the power of

the full-bandwidth preamble, in case of cross-correlation

with a primary preamble different from the primary

preamble of the full-bandwidth preamble;

a small peak-to-average ratio; and

wherein a large number of full-bandwidth preamble sequences

exhibit such properties.

5. The process of claim 1, wherein for a wide range of system

bandwidths the bandwidth range is divided into smaller ranges, where the lowest

range of bandwidth is a fundamental range and other ranges are higher ranges, and

wherein in a higher range:

the sampling frequency is a multiple of the sampling frequency of the

fundamental range and the corresponding FFT length is multiplied

by a substantially same factor as the sampling frequency is

multiplied by, to maintain time duration of the OFDM symbol

structure;

the FFT length is maintained and the OFDM symbol duration is

shortened accordingly; or

the FFT length is increased and the OFDM symbol duration is shortened

accordingly; and

wherein the width of the core-band is less than or equal to a smallest bandwidth in

the fundamental range.

6. In a variable bandwidth communication network of base stations

and mobile stations, wherein a signal utilizes subchannels that include groups of

-17-
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subcarriers, a method of adjusting a mobile station bandwidth to an operating

bandwidth of a base station, the method comprising:

maintaining a fixed time-domain signal structure;

maintaining a substantially constant ratio between a sampling frequency

and a size of FFT (Fast Fourier Transform);

adjusting a number of subcarriers or subchannels to scale a channel and

attain a desired bandwidth;

utilizing a core—band, substantially centered at an operating center

frequency, for radio control and operation signaling, wherein the

core-band is not wider than a smallest possible operating channel

bandwidth of the network; and

a configuration wherein the mobile station, upon entering an area, scans

spectral bands of different center frequencies and upon detecting

a signal in a spectral band of a center frequency:

determines the operating channel bandwidth by a center-

frequency—to—bandwidth-mapping; or

decodes the bandwidth information provided to the mobile station

via downlink signaling.

7. The method of claim 6, wherein the center-frequency-to-

bandwidth—mapping employs a table look-up and the information provided to the

mobile station via downlink signaling is in a broadcasting channel or preamble and is

transmitted within the core-band.

8. The method of claim 6, wherein the signal is a multi-carrier code

division multiple access (MC-CDMA) or an orthogonal frequency division multiple

access (OFDMA), and the signal is utilized with downlink, uplink, or both, where a

duplexing technique is either Time Division Duplexing (TDD) or Frequency Division

Duplexing (FDD).

9. The method of claim 6, wherein the signal has:

a primary preamble, sufficient for basic radio operation, which is a direct

sequence in the time domain with a frequency content confined

-13-
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within the core—band or is an OFDM symbol corresponding to a

particular frequency pattern within the core-band; and

an auxiliary preamble which occupies side-bands and is combined with

the primary preamble to form a full-bandwidth preamble, and

wherein the auxiliary preamble is either a direct sequence in the

time domain with a frequency response confined within side-

bands or is an OFDM symbol corresponding to a particular

frequency pattern within side-bands, where the side-bands are

the difference between the core—band and the operating

bandwidth.

10. The method of claim 6, wherein for a wide range of operating

bandwidths the bandwidth range is divided into smaller ranges, where the lowest

range of bandwidth is a fundamental range and other ranges are higher ranges, and

wherein in a higher range:

the sampling frequency is a multiple of the sampling frequency of the

fundamental range and the corresponding FFT size is multiplied

by a substantially same factor as the sampling frequency has

been multiplied by, to maintain time duration of the OFDM symbol

structure;

the FFT size is maintained and the OFDM symbol duration is shortened

accordingly; or

the FFT size is increased and the OFDM symbol duration is shortened

accordingly; and

wherein the width of the core—band is less than or equal to a smallest bandwidth in

the fundamental range.

11. In a variable bandwidth communication network wherein a

communication signal utilizes subchannels that are composed of groups of

subcarriers, a mobile transceiver with an adaptable bandwidth, the transceiver

comprising:

an analog-to—digital converter for signal sampling;
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a Fast Fourier Transform and Inverse Fast Fourier Transform processor

(FFT/IFFT), wherein a substantially constant ratio is maintained

between a sampling frequency and a size of the FFT/IFFT;

a scanner for scanning spectral bands of specified center frequencies,

upon entering an area, to find a signal and to determine an

operating channel bandwidth;

a facility for sustaining a core-band for pertinent communications,

wherein the core-band is not wider than smallest possible

operating channel bandwidth of the network; and

a facility for adding to the subcarriers to widen the channel bandwidth for

remainder of the communication.

12. The transceiver of claim 11, wherein the center—frequency—to—

bandwidth—mapping employs a table look—up and the information provided to the

mobile transceiver as downlink information is in a broadcasting channel or preamble.

13. The transceiver of claim 11, wherein the signal is a multi-carrier

code division multiple access (MC—CDMA) or an orthogonal frequency division

multiple access (OFDMA), and the signal is utilized with downlink, uplink, or both,

where a duplexing technique is either Time Division Duplexing (TDD) or Frequency

Division Duplexing (FDD).

14. The transceiver of claim 11, wherein for a wide range of operating

bandwidths the bandwidth range is divided into smaller ranges, where the lowest

range of bandwidth is a fundamental range and other ranges are higher ranges, and

wherein in a higher range:

the sampling frequency is a multiple of the sampling frequency of the

fundamental range and the corresponding FFT/IFFT size is

multiplied by a substantially same factor as the sampling

frequency is multiplied by, to maintain time duration of the OFDM

symbol structure;

the FFT/IFFT size is maintained and the OFDM symbol duration is

shortened accordingly; or
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the FFT/IFFT size is increased and the OFDM symbol duration is

shortened accordingly; and

wherein the width of the core-band is less than or equal to a smallest bandwidth in

the fundamental range.

15. The transceiver of claim 11, wherein the transceiver is a mobile

station and the communication network is a wireless network of base stations and

mobile stations.

16. The transceiver of claim 11, wherein the signal has:

an essential preamble, sufficient for basic radio operation, which is a

direct sequence in the time domain with a frequency content

confined within the core-band or is an OFDM symbol

corresponding to a particular frequency pattern within the core-

band;and

an auxiliary preamble which occupies side—bands and is combined with

the essential preamble to form a full-bandwidth preamble, and

wherein the auxiliary preamble is either a direct sequence in the

time domain with a frequency response confined within side-

bands or is an OFDM symbol corresponding to a particular

frequency pattern within side—bands, where the side-bands are

the difference between the core-band and the operating

bandwidth.

17. The transceiver of claim 11, wherein the transceiver uses the

core-band during an initial communication stage and the operating bandwidth during

normal operation, and wherein upon entering into an area, the mobile transceiver

starts with the core-band and switches to the operating bandwidth for additional data

and radio control subchannels.
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18. An apparatus for use in a communication system, the apparatus

comprising:

a mobile station with an FFT (Fast Fourier Transform) facility configured

to:

divide a wide range of operating bandwidths into smaller

bandwidth ranges, wherein a width of a predetermined

band for basic system information communication is less

than or substantially equal to the smallest operating

bandwidth of any of the bandwidth range, and wherein in a

bandwidth range:

a sampling frequency is a multiple of a sampling frequency

of the lowest bandwidth range and the FFT is sized

corresponding to the sampling frequency, to

maintain time duration of an OFDM symbol

structure;

the FFT size is maintained and the OFDM symbol duration

is shortened accordingly; or

the FFT size is increased and the OFDM symbol duration

is shortened accordingly;

scan spectral bands, when entering an area, to determine the

operating bandwidth upon detecting a signal in a spectral

band; and

switch to the operating bandwidth by adding subcarriers to

transmitting signals, wherein a specified number of

subcarriers form a channel with a particular bandwidth.

19. The system of claim 18, wherein determining the operating

bandwidth is by table |ook—up or down-link signaling.
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20. in a variable bandwidth communication network of base stations

and mobile stations, wherein a signal utilizes subchannels that include groups of

subcarriers, a means for adjusting a mobile station bandwidth to an operating

bandwidth of a base station, the means comprising:

means for maintaining a fixed time-domain signal structure;

means for maintaining a substantially constant ratio between a sampling

frequency and a size of FFT (Fast Fourier Transform);

means for adjusting the number of subcarriers or subchannels to scale

the channel and attain a desired bandwidth;

means for utilizing a core-band, substantially centered at an operating

center frequency, for essential communications, wherein the core-

band is not wider than smallest possible operating channel

bandwidth of the network; and

means for scanning spectral bands of different center frequencies,

detecting a signal in a spectral band of a center frequency, and

determining the operating channel bandwidth of an area.

21. In an adaptive variable bandwidth wireless communication system

capable of communicating under multiple different communication schemes that

each have a different bandwidth, a signal for wireless transmission, the signal

comprising:

subcarriers, wherein a specified number of subcarriers constitute a

channel with a particular bandwidth;

a fixed time-domain signal structure;

a core-band utilized for radio control and operation signaling, where the

core-band is substantially not wider than a smallest possible

operating channel bandwidth of the system; and

a configuration wherein:

a substantially constant ratio between a sampling frequency and a

size of FFT (Fast Fourier Transform) and IFFT (Inverse

Fast Fourier Transform) of the signal or a fixed spacing

between adjacent subcarriers is maintained; and
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at least some of the subcarriers are added or subtracted to scale

the channel and achieve a required bandwidth.
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Methods and Apparatus for Multi-Carrier
Communications with Variable Channel

Bandwidth

Xiaodong Li, Titus Lo, Kemin Li, and Haiming Huang

1 Background of the Invention

A broadband wireless communication device should be able to roam from one geographic region

to another over the world. However, wireless communication spectra are heavily regulated and

controlled by individual countries or regional authorities. It is inevitable that each country or

region will have its own spectral band for broadband wireless communications that is different in

frequency and bandwidth from others. Furthermore, even within a country or region, a wireless

operator may own and operate on a broadband spectrum that is different in frequency and

bandwidth from other operators. The difference in bandwidth presents a unique challenge in

designing a broadband wireless communication system with flexibility that works for different
bandwidths.

One of the advantages of a multi-carrier communication system is that it can be designed with a

certain degree of flexibility. In a multi-carrier communication system such as multi-carrier code

division multiple access (MC-CDMA) and orthogonal frequency division multiple access
(OFDMA), information data are multiplexed on subcarriers that are mutually orthogonal in the

frequency domain. The design flexibility lies in the manipulablility of the parameters, such as the

number of subcarriers and the sampling frequency. For example, by using a different sampling

frequency a DVB-T device is capable of receiving signals broadcasted from a DVB-T station

that is operating on a 6-, 7-, or 8-MI-Iz bandwidth.

The present invention is intended to provide a practical and feasible solution for multi-carrier
communication with variable charmel bandwidth.

2 Summary of the Invention

This invention describes the methods and apparatus for multi-carrier communication with

variable charmel bandwidth. The multi-carrier system mentioned in this invention can be of any

special formats such as Orthogonal Frequency Division Multiplexing (OFDM), Orthogonal

Frequency Division Multiple Access (OFDMA), or Multi-Carrier Code Division Multiple

Access (MC-CDMA). The invention can be applied to either‘Time Division Duplexing (TDD) or

Frequency Division Duplexing (FDD). Without lost of generality, OFDMA is taken as an

example to illustrate the present invention.

W_Al-Bl?,l..l- 'l'l3Cl-lNOl..OGllT.S, INC.
Confidcnlizil and Proprietary
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In accordance with aspects of certain embodiments of the variable bandwidth OFDMA (VB-

OFDMA) system, the time frame structure and the OFDM symbol structure of the
communication interface is maintained the same for different charmel bandwidth. The variable

charmel bandwidth is realized by adjusting the number of usable subcarriers.

In accordance with yet other embodiments of the VB-OFDMA system, a core band (CB) is

defined and reserved for the primary state of radio operation, where critical, essential, and

important radio control signals, along with some data, are transmitted within the CB. The full-

bandwidth is used for normal radio operation.

In accordance with aspects of the VB-OFDM system, automatic bandwidth recognition (ABR)

enables a receiver to automatically recognize the operating bandwidth when it enters in to an

operating environment or service area of a particular frequency and charmel bandwidth.

In accordance with other embodiments of the VB-OFDMA system, preambles are constructed

either using a direct sequence in the time domain or using an OFDM symbol which corresponds

to a particular pattern in the frequency domain. The preambles occupy either the entire band or

only the core band.

In accordance with yet other embodiments of the VB-OFDMA system, multi-modes are devised

to handle an exceptionally wide range of variation in bandwidth.

3 Brief Description of the Drawings

The present invention will be thoroughly understood from the detailed description given below

and from the accompanying drawings of various embodiments of the invention, which, however,

should not be taken to limit the invention to the specific embodiments, but are for explanation

and understanding only.

Figure 1: The radio resource is divided into small units in both the frequency and time domains:

subcharmels and time slots. Subcharmels are formed by subcarriers. The basic structure

of a multi-carrier signal in the time domain is made up of time slots.

Figure 2: The relationship is shown between the sampling frequency, the channel bandwidth, and

the usable subcarriers. For a given bandwidth of a spectral band or channel (Bch), the

number of usable subcarriers is finite and limited, whose value depends on the size of

the FFT and the sampling frequency ()2).

Figure 3: The basic structure of a multi-carrier signal in the frequency domain is made up of

subcarriers. Data subcarriers can be grouped into subcharmels in a particular way. Each

subcharmel may be set at a different power level.

Figure 4: The basic structure of a multi-carrier signal in the time domain is generally made up of

time frames, time slots, and OFDM symbols. A frame consists of a number of time

slots, whereas each time slot is comprised of one or more OFDM symbols. The OFDM

WAI.,BEl..l_. TECHNOLOGIES, lNC.
Confidential and Proprietary
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time domain waveform is generated by applying the inverse-fast-Fourier-transform

(IFFT) to the OFDM signals in the frequency domain. A copy of the last portion of the

time waveform, known as the cyclic prefix (CP), is inserted at the beginning of the

waveform itself to fonn the OFDM symbol.

Figure 5: A cellular wireless network is comprised of a plurality of cells, in each of which the

coverage is provided by a base station (BS). Within each coverage area, there are
distributed mobile stations. A base station is connected to the backbone of the network

via a dedicated link and also provides radio links to the mobile stations within its

coverage.

Figure 6: The variable charmel bandwidth is realized by adjusting the number of usable

subcaniers, whose spacing is set constant. In this realization, a particular number of
usable subcarriers constitute a channel with a certain bandwidth. The width of the core

band is less than the smallest channel bandwidth.

Figure 7: A time-domain windowing function can be applied to the OFDM symbols to shape the

spectrum to conform to a given spectral mask. This process is independent of the

operating bandwidth.

Figure 8: A preamble is designed to occupy either the entire operating bandwidth or only the
core band. ‘

Figure 9: The entire range (e.g., from 5 Mhz to 40 MHz) ofbandwidth variation is divided into

smaller trunks (e.g., 5-10 MHz, 10-20 MHz, 20-40 MHZ, in sizes). Each trunk is

handled in one particular mode. The mode for the lowest range ofbandwidth is labeled

as the filndamental mode and other modes are called higher modes (Mode 1, Mode 2,

etc.).

4 I Detailed Description

4.1 Multi-Carrier Signal Format

The physical media resource (e.g., radio or cable) in a multi-carrier communication system can

be divided in both the frequency and time domains, as depicted in Figure 1. This canonical

division provides a high flexibility and fine granularity for resource sharing.

The basic structure of a multi-carrier signal in the frequency domain is made up of subcarriers.

For a given bandwidth of a spectral band or channel (Bch), the number of usable subcaniers is

finite and limited, whose value depends on the size of the FFT and the sampling frequency (f,)

and the effective bandwidth (Beg), as depicted in Figure '2. There are three types of subcarriers, as
illustrated in Figure 3.

1. Data subcarriers, which carries information data;

WALl3Ei_.L TIEC i~lNOLOC:il}'.S, iNC.
Confidential and Proprietary‘
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2. Pilot subcarriers, whose phases and amplitudes are predetermined and made known to all

receivers and which are used for assisting system functions such as estimation of system

parameters; and

3. Silent subcarriers, which have no energy and are used for guard bands and DC carrier.

The data subcarriers can be arranged into groups called subcharmels to support scalability and

multiple-access. The subcarriers forming one subchannel may or may not be adjacent to each

other. Each user may use some or all of the subcharmels. A subcharmel formed by the contiguous

subcarriers is called a congregated (or clustered) subchannel. A congregated subchannel may

have a different power level from others.

The basic structure of a multi-carrier signal in the time domain is generally made up of time

frames, time slots, and OFDM symbols, as depicted in Figure 4. A frame consists of a number of

time slots, whereas each time slot is comprised of one or more OFDM symbols. The OFDM time

domain waveform is generated by applying the inverse-fast-Fourier-transform (IFFT) to the

OFDM signals in the frequency domain. A copy of the last portion of the time waveform, known

as the cyclic prefix (CP), is inserted in the beginning of the waveform itself to form the OFDM

symbol.

The downlink transmission in each frame begins with a downlink preamble, which can be the

first one or more OFDM symbols in the first DL slot. The DL preamble is used a base station to

broadcast signals for radio network information such as synchronization and cell identification.

Similarly, uplink transmission can begin with a uplink preamble, which can be the first one or

more OFDM symbols in the first UL slot. The UL preamble is used by mobile stations to carry

out the functions such as initial ranging during power up and handoff, periodic ranging, and

bandwidth request, channel sounding to assist downlink scheduling or advanced antenna

technologies, and other radio functions.

4.2 Cellular Wireless Networks

In a cellular wireless network, the geographical region to be serviced by the network is normally

divided into smaller areas called cells. In each cell the coverage is provided by a base station.

Thus, this type of structure is normally referred to as the cellular structure (Figure 5). Within

each coverage area, there are located mobile stations to be used as an interface between the users

and the network. A base station is connected to the backbone of the network, usually by a

dedicated link. A base station also serves as a focal point to distribute information to and collect

information from its mobile stations by radio signals.

In a wireless network, there are a number of base stations, each of which provides coverage to its

designated area, normally called a cell. If a cell is divided in to sectors, from system engineering

point of view each sector can be considered as a cell. In this context, the terms “cell” and '

“sector” are interchangeable.

\\-’Al.Bl-ELL 'l‘liCl-lNOl_OGllSS, INC.
Cionfidential and Proprietary
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4.3 Variable Bandwidth OFDMA

In accordance with aspects of certain embodiments of VB-OFDMA, the spacing between

adjacent subcarriers is set constant and the variable charmel bandwidth is realized by adjusting

the number of usable subcarriers. In other words, the same OFDM symbol structure is used and

the ratio between the sampling frequency and the number ofFFT/IFFT is kept constant. In such

a realization, a specific number of usable subcarriers constitute a charmel of a certain bandwidth.

For example, in Figure 6 is illustrated the signal structure in the frequency domain for a

communication system with parameters specified in Table l. The numbers of usable subcarriers

are determined based on the assumption that effective bandwidth is 90% of the channel
bandwidth.

Table 1 System parameters

In this realization, using the invariant OFDM symbol structure allows the use of the same design

parameters for signal manipulation in the time-domain for a variable bandwidth. For example, in

an embodiment depicted in Figure 7, a particular windowing design is employed to shape the

spectrum to conform to a given spectral mask.

 

  
  

  

 

4.4 Radio Operation via Core Band

Radio control and operation signaling is realized through the use of a core band (CB). A core

band, centered at the operating center frequency, is defined as the frequency segment that must

be less than or equal to the smallest operating channel bandwidth among all the possible spectral

bands that the receiver is designed to operate. For example, for a system that is intended to work

at 5-, 6-, 8-, and 10-Mhz, the width of its CB can .be set to be 4 MHz, as shown in Figure 6. The

rest of the bandwidth is called sideband (SB).

In one embodiment, critical, essential, and important radio control signals such as preambles,

ranging signals, bandwidth request, bandwidth allocation, etc. are transmitted within the CB. In

addition to the essential control charmels, a set of data charmels and their related dedicated

control channels are placed within the CB. This ensures the basic radio operation to be

maintained with the use of the CB. Such a basic operation constitutes the primary state of

operation. When entering into the network, a mobile station starts with the primary state and

W.»\Ll3l:',l-L 'l'l3Cl-lNOl_OGll?.S. INC.
Confidential and Proprietary

Rm: 0.! 4/30/2004
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transits to the normal full-bandwidth operation to include the sidebands for additional data and
radio control charmels.

In accordance with the embodiments of this invention, a preamble occupies only the CB, called

the essential preamble (EP), as depicted in Figure 8. The EP alone will be necessary and

sufficient for the basic radio operation. The EP can either be a direct sequence in the time

domain with its frequency response confined within the CB, or be an OFDM symbol

corresponding to a particular pattern in the frequency domain within the CB. In either case, the

EP sequences must possess the following desired properties:

1. The autocorrelation of an EP sequence must exhibit a relatively large ratio between its

correlation peak and sidelobe level.

2. The cross-correlation coefficient between two different sequences must be
significantly small with respect to the power of the EP sequences.

3. The peak-to-average ratio of an EP sequence must be relatively small.

4. The number of EP sequences that exhibit the above three properties must be relatively

large. -

In an embodiment, the auxiliary preamble (AP), which occupies the SB, can be added (appended

in the frequency domain or superimposed in the time domain) to the EP to form a fiill-bandwidth

preamble (FP). The FP sequences must possess the following desired properties.

1. The autocorrelation of an FP sequence must exhibit a relatively large ratio between its

correlation peak and sidelobe level.

2. The cross-correlation coefficient between two different FP sequences must be

significantly small with respect to the power of the FP sequences.

3. The peak-to-average ratio of an FP sequence must be relatively small.

4. The number of FP sequences that exhibit the above three properties must be relatively

large,

In yet another embodiment, the formation of an FP by adding an AP must allow the operation

where a base station broadcasts the FP and a mobile station use its corresponding EP to access

this base station. Consequently, The FP sequences must possess the following desired properties:

1. The correlation of an FP sequence and its corresponding EP must exhibit a relatively

large ratio between its correlation peak and sidelobe level.

2. The cross-correlation coefficient between an FP sequence and any EP sequence other

than its corresponding one must be significantly small with respect to its power.

3. The peak-to-average ratio of an FP sequence must be relatively small.
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4. The number of FP sequences that exhibit the above three properties must be relatively

large.

4.5 Automatic Bandwidth Recognition (ABR)

The VB-OFDMA receiver is capable of automatically recognizing the operating bandwidth

when it enters in an operating environment or service area of a particular frequency and channel

bandwidth. The bandwidth information can be disseminated in a variety of forms to enable ABR.

A number of embodiments in accordance with the principles of the present invention are

provided below.

4.5.1 Based on Center Frequency

In one embodiment, a mobile station, when entering in an environment or area that supports the

VB operation or services, will scan the spectral bands of different center frequencies. If it detects

the presence of a signal, by using envelope detection, received signal strength indicator (RSSI),

or other detection methods, in a spectral band of a particular center frequency, it can determine

the operating channel bandwidth by bandwidth-center frequency association such as table

lookup. A table such as Table 2 is stored in the receiver. Based on the center frequency that it

has detected, it looks up the value of the channel bandwidth from the table.

Table 2 Center frequency and its corresponding bandwidth

4.5.2 Based on Downlink Signaling

 

 
  

  

 

 

  

In another embodiment, the system provides the bandwidth information via the means of

downlink signaling, such as using a broadcasting channel or a preamble. When entering into a

VB network, the mobile stations will scan the spectral bands of different center frequencies, in

which the receiver is designed to operate. It will decode the bandwidth information contained in

the broadcasting channel or preamble.

4.6 Multi-Mode VB-OFDMA

In accordance with the principles of this invention, multi—modes are devised for a VB-OFDMA

system to handle an exceptionally wide range of variation in charmel bandwidth. The entire
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range of variation in bandwidth is divided into smaller trunks (not necessarily in equal size),

each of which will be dealt with in one particular mode, as depicted in Figure 9. The mode for

the lowest range of bandwidth is labeled as the fundamental mode and other modes are called

higher modes (Mode 1, Mode 2, ...). The sampling frequency of the higher modes is the

multiples of that of the fundamental mode. In the higher modes, the FFT size can be multiplied

in accordance with the sampling frequency, thereby maintaining the time duration of the OFDM

symbol structure. For example, the parameters for a case of multi-mode design are given in

Table 3, Alternatively, a higher mode can also be realized by maintaining the FFT size and

shortening the OFDM symbol duration accordingly. Yet another higher—mode realization is to

both increase the FFT size and shorten the symbol duration accordingly. The width of the CB in

a multi-mode VB-OFDMA system must be less than or equal to the smallest bandwidth in the

fundamental mode. _ ‘

Table 3 System parameters

_

W
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