
I hereby certi fy tt'~l thi~ I~',p.:r (~l"n~ with ~ny paper rcrctl'i:d It> as being 
~ 1Ia<.'h;;:;l ... r c"cl~) i~ boling 1J' ••• nsmiuuj (ooa)' , 'i~ tbe Offic.:: .:Iccu'(lni~. 

li ling ~y~l..,m (I:FS-Web) in ~.nrd~nc.., wilh.l7 CFR §L6 (a)(4). 

J)<~",: l);Io!>e, 9. 2li l3 Sign,lI,n:, ISlsa,han je f"bmirll:WtJ 
Printed Nanl<: ' Stephani.: Dornjn,;uc'l. 

IN THE UNITED STA TES PA TENT AND TRADEMARK OFFICE 

In re Application of: 

Inventors: Baliarda ef al. 

Patent No.: 7,397,431 

Filed: July 12,2005 

For: MULITTLEVEL ANTENNA 

Mail Stop Ex Parte Rccxarrunation 
AlTN: Central Reexamination Un it 
Commissioner for P<iIClliS 

P.O. Box 1450 
Alexandria, V A 223 J 3-1450 

R EQUEST FOR REEXAMINATlO'J UNDER 

35 U.S.c. §§ 302-307 AND 37 C.F.R. § 
1.5 I 0 

REQUEST FOR EX PARTE REEXAMINATION OF U.S. PATENT 7,397,431 

ZTE v Fractus 
[PR2018-01461 

ZTE 
Exhibit 1027.0001 



TABLE OF CONTENTS 

REQUEST FOR EX PARTE REEXAMINATION OF U.S. PATDIT 7,397,431.. ... .... ......... I 

TABLE OF EXHIBITS ................................................................................................................. 4 

A 

B. 

C 

D. 

PRIOR ART (PA) ..... ....... ... .... ...... .... ........ ....... ..... .. ...... .. ......... ....... ..... .. ...... .. ......... .. 4 

REL L.:V/\NT P ATl:NT M ATEIUALS (PAT) ...... . . .. .... .. ..4 

CLAIM 0 JARTS (CC) .... ......... 5 

OHlER D OCUMI -.NTS (OTH) ... ......... ...... ............... ......... ............. .. . . ....... ..... 5 

REQUEST FOR EX PARTE REEXAMINATION OF U.S. PATENT 7,397,431.. ................ 6 

11 . REQUIREMENTS FOR EX PARTE REEXAMINATION UNDER 37 C.F.R. § 
1.510 .................................................................................................................................... 7 

III . OVERVIEW ...................................................................................................................... 8 

A. 

B. 

C 

D. 

DL.:SCI{lrTION Of TilL.: ' 431 PAH:-JT .. ... .. .... .. .. ... .. ..... .. ... ... .... .. .... .. .. ... . . . .............. x 
T I rE '43 1 PATI·:NT ArrLlCATIOl'\ PROSFC'UT IOl\ HISTORY .. . ................ .............. .. 9 

O V ERv n ·:w OF Tf-IL ClA I~S .. ... .. . ..... ......... .... ....... ... .. . .. ... 11 

R1 LATI2 l) lNTER P ARTES REEXAMINATIONS OF Ti lE '431 P l\TCNT ... . . ... ....... .... 11 

E. RJ LATr.:ulNTERPA RTES REv IEW OFTllE '431 PATENT ........................................... 13 

F. RH.ATRD CO-PENDING LITIGATION REQUlRES T Rf·:ATMI ·N T WITH SPF.CIAL 

DISP/\ TO t ANU PIUOIUTY O VER ALL On U:~R CASf. S ............................................... 13 

G. CLA IM CONSTRUCTION ........................................................................................... 13 

IV. BASIS FOR DECLARA nON EVI DENCE AND UNDERLYING FACTUAL 
SUPPORT OF TESTING .PERFORMED .................................................................... 19 

A. SUM\1 ARY OF DR. LONG'S ']NfR[NOf.:MENT M rm'IOOOLOGY TO Dr.Tr.RMf."p 

IF A N ANTENNA INFRING ES A uM ULTILEVEL STRUCTURE" ................................... [9 

B. CNJ )ERLY1NG SUPPORT FOR DR. BODNAR'S TESTING METHODOLOGy ..... . ..... .... ... 20 

V. SUMMARY OF EACH SlI8STANT1AL NEW Qt.:ESTIONS OF 

ZTE v Fractus 
[PR2018-01461 

PATENTABI LlTY UN DER 37 C.F.R. § 1.51 0 (8)(2) ................................................. 21 

A. Y ANAGASAWA ' 064 PRESENTS AN S).lQ W ITII R.J ;SPI ~CT TO CLA.ltvlS 1, 12-

14, AND 30 OF THE ' 431 PATENT ............................................................................... 21 

B. GRANGEAT P RTISENTS AN SNQ WITI I R ESPECT TO CLAIMS J , .I2- J 4. /\NLJ 30 

Of; THE ' 431 P ..... TENT ................. ............................................................................... 23 

C. Y ANG PIU':SENTS AN SNQ W ITII R£SPECT TO CLAIMS I , 12- 14, ANI) 30 OF 

TilE '43 1 PATENT ...... ... ...... ... ..... .... .. .... ..... ... ...... ... ..... .... .. .... ..... ... ...... ... ..... .... .. .... .... 29 

2 

ZTE 
Ex hibit 1027.0002 



D. MISRA PRESENTS AN SNQ WITt'1 RESPECT TO C LAIMS I, 12- 14, AND 30 OF 

THE ' 4 3 J PATENT ..................................................................................................... 33 

E. GuO PR ESENTS AN SNQ WITH R ESPECT TO CLA I'\r1S I, 12- 14, ANO 30 (H' 

THE '43 1 PATENT ................................................................................................... .36 

F. JOHNSON PRESENTS AN SNQ WITI .. RESPL( T TO CLAI:vIS 1 AN D 12- 14 OF 

THE '43J PATENT .. ............................... ............................... ............................... .. 39 

VI. MANNER OF APPLYING THE CLAIMS AS REQUIRED BY 37 C.F.R. § 1.510 
(8)(2) ................................................................................................................................. 44 

A. C LA IMS I . 12-14, 30 AR F: RENI1ERED OIlVIOUS flY YA"'I!\UISAWA ' 064 
eND!!R 35 V.S.C § 103 .. ... .... ............................... ............................... ............... .44 

B. C LArMS I, 12-14, AND 30 ARE A N TICIPATED fiV GRANGEAT UNDER 35 
G.S.c. § 102 ........................................................................................................... 54 

C CLAIMS I, 12- 14, AND 30 ARr ANTlClPATFJ) HV Y A ... U UNDI ~K 35 U .S.C 

j 102 ....................................................................................................................... 59 

D. CLA IMS 1, 12- 14, AND 30 ARI'. RF.NDERED OFlVIOUS BY M ISRA U~DF.R 35 
V.S.C * 103 .......... .... ................ ........... .... ................ ........... .... ................ ........ .... 65 

E. CLAIMS I, 12- 14, AND 30 ARE RENDERED OBVIoUS flY Guo U~I>ER 35 
C.S.C § 1 03 ........................................................................................................... 73 

F. C LArMS I ;\~D 12-1 4 AR E RF:NDF.RF.O OBVIOUS flY JOHNSON UNDER 35 
V .S.C § J 03 ..................................................................................... ................. 80 

CONCLUSION ........................................................................................................................... 89 

ZTE v Fractus 
[PR2018-01461 

3 

ZTE 
Exhibit 1027.0003 



TABLE OF EXHIBITS ' 

LIST OF EXHIBITS 

The ex hibits to the present Request lirc arranged in four groups: prior art (" PA"), re levant patent 
prosecution file history, patents, and claim dependency relationships ("PAT"), claim chal1S 
("eC"), and other ("OTH"). 

A. PRJORART(PA) 

PA-SB08AIB USPTO Form SB/08AIB 

PA-A 

PA- B 

PA-C 

PA- D 

PA-E 

PA-F 

U.S. Palent No. 5,995,004 to Yanagisawa et al. issued on November 30, 
1999 ("Yanagisawa ' 064,,)2 

U.S. Palent ~o. 6,133,879 to Grangeat et al. isslied on October 17,2000 
("Grangcat") 

U.S. Patent No. 6,300,914 to Yang issued on October 9, 200 I 
("Yang") 

Misra, .Ita ef (II. , "Expcl;mcntallnvcst igations on the Impedance and 
Rad iation Properties of a Three-E lement Concentri c Microstrip 
Antenna," Microwave and Optica l Technology Letters. Vol. II , No. 
2. February 5, 1996 ("Misra") 

V.X. Guo, el al .. , Double U-S lot rectangular patch antenna, 
Electronic Letters VoL 34, No. 19 publ ished September 17, J99~ 
("Guo") 

U.S. Patent "!\Io. 6,239.765 to Johnson el al. issued on May 29, 200 I 
("Johnson") 

6. RF.I ,I;:VA:'\ T PATf..'\T MATF:RHI ,S (PA T) 

PAT-A u.s. Patent No. 7,397,431 ("the '43 1 patent") 

I Any exhibits marked confidential are no longer confidential or haw been redacted 10 remove 

confidential information . Thus, all exhibits submitted herei n may be posted publically. 

2 Another patent by the same inventor, Yanagisawa, is at issue in related inter parte,\ 

r~cxamination proceedings. Therefore, the ' 004 identifier is used for tb e YanagiSU\\"d patcot at 

issue in thi s request. 
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C. CLAIM C HARTS (ee) 

CC-A 

CC-B 

CC-c 

CC-D 

CC-E 

CC-F 

Claim Chart comparing Claims 1. 12-1 4, and 30 of the '43 1 patent to the 
disc losure of Yanagis<lwa '064 

Claim Chart comparing Claims J, J 2- 14, and 30 of the' 431 patent 10 the 
di sclosure of Grangcat 

Claim Chart compali.ng Claims I, 12-1 4, and 30 of the '43\ paten! to the 
disc losure of Yang 

Claim Chart comparing Claims I, 12-1 4, and 30 of the '431 patent 10 the 
disclosure of Misra 

Claim Chart comparing Claims L 12-1 4, and 30 of the '431 patent to the 
di sc losure of Guo 

Claim Chart comparing C laims J and 12-\ 4 of the '431 patent to the 
disclosure of Johnson 

D. Onu:R DOCL"\1.E\TS (OTH) 

OTH-A 

OTH-B 

OTH-C 

OTH-D 

OTH-E 

OTH-F 

OTH-G 

OTH-H 

Complaints fil ed by Fracrus against Samsung Electronics Co. Ltd alleging 
patent infringement 

Prel iminary Infri ngement Conten tions for the '43 1 patent in the case of 
FrucfuS S.A. v. SU/l/sung Eleelronics Co. Lld. EI al., Case No. 6:09cv203 , 
(E.D. Tex .) 

In fringement Trial Demonstrati ve presented by Patent Owner's ex pert. Dr. 
Long, in the case of Froctll.~ S.A . v. SlUt/Sling Electronics Co. Ltd. £1 aI., 
Case No. 6:09cv203 (E.D. Tex.) 

Ri ght of Appea l Notice of co-pend ing reexamination of the '43 1 pat¢llt 
mail ed August 9, 201 2. 

Court Cla im Construction in the case of FracflIs SA. v. SUlIIsling 
Eled/'onics Co. Ltd. El aI., Case No. 6 :09cv203 (E.D. Tex.). 

Declamtion of Owller's expert, Dr. Jaggard, on In fri ngement submitted on 
A U&,1USt 16,2010 in Froc/Us S.A . I'. Sall/sung E/i:clrnnics Co. Ltd. £ 1 01., 
Case No. 6:09cv203 (E.D. Tex.) 

P<ltent Owoer's Expert report by Dr. Long 

Declaration of Dr. Bodnar4 

J Only a subset of the Preliminary Infringement Contentions is provided to avoid overloading the 

Patent Office with material in this Requc.<;;t for Reexamination. 
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IN THE UNITED STATES PA TENT AND TRADEMARK OFFICE 

In re Application of: 

In ventors: Baliarda et al. 

Patent No.: 7,397,43 1 

Filed: July 12,2005 

For: MULTILEVEL ANTENNA 

Mail SlOP Ex Parle Rce;'<amination 
ATT~: Cent ral Reexamination Unit 
Commissioner for Patents 
P.O. Box J450 
Alexandria, VA 22313- 1450 

REQCEST fOR REE)0'WtNAT10~ UNDER 

35 U.S.c. §§ 302-307 AND 37 C.F.R. § 
1.510 

REQUEST FOR EX PARTEREEXAMtNATtON OF U.S. PATENT 7,397,43t 

Dear Sir: 

Pu rsuant to 37 C.F.R . § 1. 51 0, Samsung Electronics Co. Ltd. (hereinafter "Requester") 

hereby respectfully requests reexamination pursuant to 35 eSc. *~ 301 et seq. and 37 C. F.R. ** 
1.5 10 et seq., of Original Claims), 12-14 and 305 of U.S. Patent No. 7,397,43 J ("the '43 1 patent") 

filed July 12,2005 and issued July 8, 200X to Ba liarda el al. See Exhibit PAT-A. 

4 For consistency and cO llven ience of the office, the ident ical dec laration of Dr. Bodnar is being 

submitted by requester in fou r related ex parte rcexatn.ination requests incl udi ng tbis request. As 

such, only pOl1ions of the subm itted declaration are explicitly relied on for purposes of th is 

requcst as indicated in the arguments below. 

5 Paten t Owner filed stat utory disc laimer of cla ims 1, 12, and 13 on September 10, 2013. 1ftbe 

Office detennines reexamination of those claims is no longer penniss ible, claim 14 depends on 
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This Request is bw>ed on the ci ted prior al1 documents set forth herein and on the 

accom panyi ng Form PTO-S B/08A/ B. Sef: Exhibit PA-SB/08AfB. All of the c ited prior an 

patents and publications const itute effective prior art as to the claims of the '431 patent under 

35 U.S.c. ~ 102 and 35 U.S.c. § 103. 

Pu rsuant to 37 C.F.R. S 1.5 10 Requester hereby respectfully requests reexamination 

pursuant to 35 U.S.c. ~~ 301 f:t seq. and 37 C.F.R. ~* 1.510 f:t. seq., of Original Claims I , 12-14 

and 30 of th e '43 1 patent Reexamination is requested in view of the substantia l new questions of 

patentability ("SNQs") sct fonh in detail be low and in the accompanying claim ehans. Requester 

reserves a ll rights and defenses ava ilable including, without limitation, defenses as to invalid ity and 

unenforceabi lity. By simply fi ling thi8 Request in compliance with app licable statutes, ruks, and 

regulations. Requeste r does not represcnt, agree or concur that the '431 pa lent is enforceable . As 

all eged by Patent Owner in the be low-definccl Underlyin g Litigation, and as requ ired by 37 C.F.R. 

§ 1.51 0, the '43 1 patent is stiU witlun its period of enfo rceability fo r reexamination purposes (to the 

extent that the ' 431 patent has not lapsed for failu re to pay maintenance fces, has not been the 

subject of any Terminal Disclaimer, and has not yet bccn held unenforceable in a court of competent 

jurisdiction). By asserting the SNQs herein, Requester specifically asserts that Original Cla ims I , 

12- 14 and 30 of the '43 1 patent arc in fact not patentable. 

Accordingly, the U.S. Patent and Tradem:uk Office ("the Office") should reexamine and 

find Claims I, 12-14 and 30 of the '43 1 patent unpatentable and cancel these claims, rendering 

them null, void, and otherwise unenforceab le. 

U. REQUIREMENTS FOR EX PARTE REEXAMINATION UNDER 37 C.F.R. § 
1.510 

Rcque.stcr satis fies each requ irement for Ex Parle reexamination of the '431 patent 

pmsuant to 37 CF.R. § 1.5 10. A full copy of the '43 1 patent i.s submitted herei n as Ex hibit PAT

A in accordance with 37 C F.R. § 1.51 0(b)(4). 

Pursuant to 37 CF.R. * 1.5 10(b)(3), a copy or every patent or printed publication re lied 

upon to present an SI\iQ is submitted here io at Exhibits PA-A through PA-F. citation of which 

claim 13 wh.ich depends on claim 12 which depends on claim 1. and claim 30 depends on claim 

1. As such, the anal ysis of claims I, 12, and 13 are neecssary to prov ide an explanation of the 

pCl1inency and manner of applying Ihe ci led prior a rt to claims 14 and 30. 
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may be fQund Qn the accQmpanying FQnn PTO-SB/08A as Exhibit PTO-SBJ08A in accQrdance 

with 37 C.F.R. § 1.5JO. E<l ch o f th e ci ted priQr art publications constihltc effecti ve priQr art as to 

the claims Qf the '43 J patent under 35 USC. R 102 and 35 USC. § 103. FurthennQre, each 

piece of prior art submitted was either not cons idered by the Office dUling the prosecution of the 

'431 patent or is being presented in a new light under MPEP S 2242 as sc t forth in the deta iled 

explanation belQw and in the attached claim Chat1s. 

A sl<ltemcnt pointing out each SNQ based on the cited patents <l nd printed publ icatio.ns, 

and a dctailed explanatiQn o.f the pcrtinency and manner Qf appl ying the patents and printed 

publicatio.ns to. C la ims I , 12- 14 and 30 o.f th e '43 1 patent , is presented bclo.w and in attached 

claim charts in accordance wi th 37 C.F.R. * 1.5 I 0 (b)(2). 

A copy cf this request has been served in its entirety o.n the patent cwner in acccrdance 

witb 37 C.F.R. § 1.5 I 0(b )(5) at th e follcwing address: 

EDELL, SHAPIRO & Fn-.~AN, LLC 
9ROI WASHINGTONIAN BOULEVARD 
S LITE 750 
GAITHERSBURG MD 20878 

In accordance with 37 C.F.R. § 1,5 10(a), a fcc o.f $1 2,000.00 is required to. fi le an ex 

parte reexaminatio.n request. Please charge this fcc and any additicnal fees that may be missing 

o.r defective to. the Nc vak Druce Deposit Acccunt No.. 14- 1437. 

fit OVERVIEW 

A. DESCRIPT10N OF THE '431 PATE:\T 

The ' 43 1 Patent is directed to' a multilevel structure formed by ".sets cf similar gecmetric 

c1 ementg" to. create "a specific geo.metri cal design." '431 patent at 1:16-24. A s the spec ificatio.n 

ex plains, " the essence of the invention is fo.und in the gecmetry used in the multi level stlUcture." 

/d. at 5:66-67. The inventcrs cla imed th e "difference between multilevel antennae and o.ther 

exist ing antennae lies in th e particular gecmetry." Id. at 5:42- 44. 

A multil eve l antenna is characterized by a plu ra lity o.f pclygo.ns/polyhed ral s ha ving the 

same Ilumber of sides and Qf the same ty pe, the pc lygomJ polyhedral s are electrica lly ccupled via 

direct co.ntact or by c1o.se pro.ximity, at least 75% of the PQl ygonsJpolybedra ls have mQre than 

50% of their perimeter nQt in contact w ith c ther PQl ygQns/PQl yhcdral s. the po.l ygons/pc lyhedrals 

arc clearly visible and ind ividuall y distingui shable, and tbat the pclygo.ns/polyhedral s form two. 
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levels of dctail : that of thc overall grnleru re and that of the individual polygons/polyhedrals that 

fOim the overa ll st ructure. rd. at 4:47-5: 10. 

B. Trrr. ' 431 I'ATE.\T ApP[.ICATION PROSfC UTIO,\, I~ISTORY 

On July 12, 2005, the Patent Owner filed Application No. 11 1179,257 {" the '257 

Application"} Ihat issued as Ihe '431 patent. In ils application, the Patent Owner filed a 

prel iminary amendment adding a paragraph to the specification entitled "Cross-Reference to 

Related Applications," canceling Claims 1-39, and adding Claims 40-R7. On August 23, 2006 

there was a Requirement of Restrict ion/Election issued by the Examiner, to which the Patent 

Owner elected to pursue Claims 40-74 and 78-79 on September 12, 2006. 

During the prosecution, the Examiner did not apply a single prior art reject ion. There 

was an Ex Parte Quayle action wherein the Examiner noted that the "Claims 75-77 and 80-87 are 

withdrawn from consideration by the Examiner," in accordance with 37 C.F.R. § 1.1 42(b). The 

'257 Application at Ex Pa.ie Quayle Action dated September 26,2006 p. 2. In response thereto, 

the Patent Owner canceled unedited C la ims 75-77 and so-no The '257 Application at Response 

to Ex pal1c Quayle Action dated October 9, 2006. 

In view of tbe above, the Examiner allowed tbe claims of the '257 Appl ication and 

provided the fo lLowing reason for allowance: 
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Allowable Subject Matter 

I. The following is a statement of reasons for the indication of allowable subject 

matter: Claim 40 is allowable over the art of record because the prior art does not 

teach a multi-band antenna comprising the plurality of geometric elements including at 

least two portions, a first portion being associated with a first selected frequency band 

and a second portion being associated with a second selected frequency band, the second 

portion being located substantially within the first portion, the first and second portions 

defining empty spaces in an overall structure of the conductive radiating element to 

provide a circuitous current path within the first portion and within the second portion, 

the current within the first portion providing the first selected frequency band with radio 

electric behavior substantially similar to the radio electric behavior of the second selected 

frequency band and in combination with the remaining claimed limitations. 

The '257 Notice of Allowance dated October 19, 2006, p. 2. 

Subsequently, a Petitio n to Withdraw from Issuc and two subsequcnt Infonnation 

Disclosure Statcments wcre filed by the Patent Owner on November 28, 2007 and December 19, 

2007, after whieh a non-final rejection was issued on February 4, 2008, Wllich as.serted a 

provisional obv ioLisness-type double patenting rejection of Claims 40, 42-44, 4R, and 50-51 as 

"unpatentable over claims ~ 3 and 88-92 of copend ing Apptication No. 11 /550.256." Noo-Final 

Rejection dated February 4, 2008 p. 4. 

In res[,!onse, the Patent Owner filed a Terminal Disclaimer tied to "tbe expiration date of 

the full statutory term of any patent granted on pending reference Application Number 

J 1/550,256, fil ed on October 17, 2006." The '257 Terminal Disclaimer Filed dated February 28, 

2008 p. I. 

In view of the above, the Examiner again allowed the claims of the ' 257 Application 

providing no add itional reasons for allowance than previously noted . p. 2. 
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C. O VE RVIEW OF THE CLAIMS 

Independent Claim I reads as fo llows: 

I. A multi-band antenna comprising: a conduct ive radiating element 
ineluding at lea.st one mu ltil evel stnlChlre, sa id a t le<lst one multi level struchlre 
comprising a plurality of electromag neti cally coupled geometri c clements, said 
pilirali ty of gl!ometric clements includin g at least two pOt1ions, a fir~;t portion 
being assoc iated with a first selected frequency band and a second portion being 
associated with a second selected frequency band, said second portion being 
located substantially within the first portion , said first and .sl!cond portions 
defining empty spaces in an overall struct ure of tbe conductive radiating element 
to provide a circuitous currl!nt path within the first portion and within the ~econd 
port ion , and the CUtTen t with in sa id first rort,ion provid ing sa id first selected 
frequency band with radio elcctr ic behavior substantially simi lar to the radio 
elect ric behavior of said second selected frequency band and the current w ithin 
the second portion provid ing said second se lected freq uency band with radio 
electric behavior substantia ll y sim ilar to the rad io e lectric bdlavior of said first 
selected frequ l!ncy band. 

Dependent cla ims 12- 14, and 30 read as follows: 

12. The multi-band antenna sct forth in claim I, wherein said antenna is 
illcluded in a portable communicat ions device. 

13. The mu lti-band antenna set forth in claim 12, wherein said portab le 
communication device is a handset. 

14. The mu lti-band an tenna set fOli h in claim 13, wherein said antenna 
operates at mult iple frequency band", and where in at ka<; t one of said frequency 
bands is operating within the 800 MHz-3600 MHz frequency range. 

30. A multi-band antenna according 10 c1a lm 1, where in the anteOJla 
operates at three or more frequency bands and the aulerIDa is sha r~d by tb ree or 
morc ce llular services. 

D. R F: LAITD INTF.R PARTF:S RF.F:XAmNAno~s OFTRF: '43l PATENT 

On November 11 ,2010, Requestl!r filed an inter purtes reexamination request against 

claims I, 4, 5, 7, 8, 12-14, 17, 21, 22, 24-27, and 29-3 I of the '43 I paten t w hich was granled a..'> 

Control No. 95100 I ,482 ("the' 14R2 reexamination"). Subsequently, HTC' cllld Kyocera also filed 

inter patte!) reexamination aga inst the ' 43 1 patent which were merged wi th the '14R2 

reexamination . See Cont ro l Nos. 951000,586 and 95/00 I ,497. In the' 1482 reexamination, the 

examiner issued a Ri ght of Appeal Notice rejecting a ll reexamined c1aim..<;. See Right of Appeal 

Notice of co- pending reexamination of the '431 patent mailed June 1, 201 2. Patent Owner then 
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appealed and all briefing by both parties is completed. See Patent Owner Appeal Brief to the 

' 1482 reexamination, filed February 22, 20 13; Requester's Respondent Brief to the' 1482 

reexamination, filed April 16, 2013; and Patent Owner Rebuttal Brief to the '1482 

reexamination, filed August J6, 2013. 

The major point of dispute raised by the Patent Owner in its appeal is whether the 

claimed "multi level structu re" excludes groupings of single band aotennas and/or antennas that 

incorporate react ive clements that force the apparition of ncw freqllencies. SI.!f! Patent Owner 

Appcal Bricf to thc '14R2 rccxamination, fj Icd Fcbruary 22, 2013 at 3- 11 . I n addition, the Patent 

Owner contested what types of antenna should be excl uded from "multi level" stating that 

antennas arc excluded unless they had cerlain operational chantcteri stics inc lud ing "reusing 

portions of the antenna for different frequency bands." Id. at J J; see also Patent Owner Rebuttal 

Brief to the ' J4R2 reexamination, filed August Jf), 2013 at 5 (arguing that an accused infringing 

branch antenna is a multilevel s tructure because "the I ROO MHz structure is reused for the 

1900MHz structure"). 

In its respondent brief. Requester identified why Owner's interpretation of "multil evel 

structure" is not supported by the spec ification , and how each reference still discloses a 

"multilevcl structu re" evcn under Owner's narrow defin ition. Requester's Respondent Brief to 

the' 1482 reexami nation, filed April 16,20 13 at 2-~). However, given Patent Owner"s reliance on 

operational cha racteristi cs to distinguiSh the prior art, Requester is submitt ing an ex pcrt 

declaration with th is request TO provide technica l ana lysis of the operational characteristi cs of the 

prior a li antennas, including measurements that confiml P011ioilS of the r1ior art antenna are 

reused for different frequency bands. 

Secont/lntel' Partes Reexamination 

On Septembcr 14,20 12. Requester fil ed a second inter partl!.~ reexamination requesting 

reexamination of claims 1, 12- 14, and 30 of the '43 1 pa tcnt. The Office a~igned the request 

Con trol l\io. 95i002,346 (hereinafter the '346 proceeding). Concurrently, on September 14,20 12, 

Requester filed a petition seeking Director authorization for the filing of the second inter parlftS 

reexamination request prior to the issuance and publication of the inter partes reexamination 

ce11ificate in the first reexamina tion proceedin g. 

On November 23, 20 12, the Office ma iled a Decision deny ing Requester's Petition to 

authorize a second inter parltfS reexamination. The Office determined that Req uester may seek 
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relief via ex parle reexam ination, and/or the district court , and was therefore barred from filing a 

second inter partes reexam ination. See Nov. 23, 2012 Decision 00 Petition For Authorization To 

File Second Request For lnter Partes Reexamination. 

E. REI.AT.ED lNTERPARTESREvlEW OF THE '431 PATENT 

On October 4, 20 13 Requester filed a petition for inter partes rev iew of the '43 1 patent 

whieh was as...;;igned to ea.;;e number of JPR20 14-000 11. The Offiee issued a notice that the filing 

date was grallled but no other act ivity has occurred in the ]PR as of the filing of th is ex parte 

reexamination requcst 

F. R.F.LATEO CO-PENDING LITI(;ATlO:\" R.F.QUIRES TI{f.A.TMFNT WITH SPECIAL 

DISPATCH AND PRtORITY OVER Au. OTHF:R CASES 

The ' 43 1 patent is presently the subject of the following co-pending litigation : 

I. FracllIs, S.A. v. Sall/sllng Electronics Co., Ltd. et 01.. "No. 6:09-cv-00203 
(E.D. Tcx). 

2. Fracllls , SA. v. SWI/sling Electronics Co., Ltd. el al., l\Jo. 6: J 2-cv-0042I 
(£.D. Tex) which was severed from Case No. 6:09-cv-00203 on June 28, 
201 2. 

See e.g., Exhibit OTH-A. Pursuant to 35 USc. § 314, the Requester respectfull y urges that this 

Request be granted and reexamination conduc ted not only with "special dispatch," but also with 

"priority over all other cases" in accordance with MPEP § 266 1, due to the ongoing nature of 

the Underlying Litigation. 

G, Cl .A IMCO:"\SmUC1l0N 

For purposes of this Request, th e daim tenns arc presented by the Requester in accordance 

wi th the Patent Owner's broad infringement contentions and daim constlUction positions from 

litigation and in accordance wi th 37 C.F.R. § 1.555(b) and MPEP § 2 L I L. Specifically, Patent 

Owner hft.;;; asserted an extremely broad scope for the dailll,'; of the '43 J patent. See OTH-8, Patents 

Owner's 1nfringemenl Contentions and OTH-C, Patent Owner's infringement demonstrative 

presented during trial. While Requester does not agree with the reasonableness of the Patent 

Owner's Infringement Contentioos, the Infringement Contentions provide admissiol1.<; by the Patent 

Owner regarding its belief on the scope of the claims. See OTH-B and OTH-C. Furthennore, each 

telm of the claims in the' 431 patent is to be given its "broadest reasonable construction" consistent 

with thc specification . \r1PEP ~ 2 11 1; In re Swanson, 540 F. 3d 1368 (Fed. Cir. 2008); In re Trans 
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Texas Holding COIp., 498 F.3d 1290, 1298 (Fed. Cir. 2007) (citing In re Yamamolo, 740 F.2d 1569, 

1571 (Fed. Cir. 1984)). 

Multilevel Structure 

For purposes of this request, Requester accepts the examiner's broadest rC<twllable 

interpretation of multilevel struc ture.6 According to the examiner, the broadest reasonable 

interpretation ofa multilevel structure is the following; 

• "1\ plurality of polygons of the same type (i .e., same number of sides) 

• The polygons arc electromagnetically coupled, via direct contact or by clo~e 

proximity 

• At least 75% of the elemcnts (polygon~) have more than 50% of their perimeter 

not in contact with other c lements of the structure 

• Due to the above, one can individua lly distinguish most of the component 

polygons, presenting at least two levels of detaiL that of the overall structure, and 

that of the polygons that form it. To the extent this feature is not cla imed. it 

appears essential to the defini tion as it is the very reason behind the name 

multi leveL Col. 2 lines 34-38, 55-59. 

• The construction materials and the configurat ion in an antenna (i .e., monopole, 

dipole, patch, etc.) do not attcct the definition; the geometry of the struc ture is 

what matters. Col. 5 line 6~ - col. 61ine 22." 

Set! Right of Appeal Notice of co-pending reexamination of the '4,) I patent, cntr!' 

#95/001 ,4g2, mailed August 9, 2012 at 5 (citing ' 431 patent at 4:51 el seq .). For comparison, the 

district COUl1 's construction reproduccd below: 

"a structure for an antenna useable at mUltiple frequency bands with at least two 

leve ls of detaiL, wherein one level of deta il makes up another level. These levels 
of detail are composed of polygons (polyhedrons) of the same type with the same 

number of s ides (faccs) where in most of the polygons (polyhedrons) arc clearly 

6 Requester does oot dispute the examiner's construction based upon the broadest reasonable 
interpretation standard given Patent Ovmer's admis.'iions regarding broadly assclled claim scope. 
However, Requester has asserted a more narrow construction ill the underlying litiga tion based 
on th e standard of eonsf11Jc tion used in litigat ion . See in re Trans Texas Holding Corp., 498 F.3d 
1290, 129g (Fed. Cir. 2007) (eitirlgin re YamQmol(), 740 F.2d 1569, 157 1 (Fed. Cir. 1994). 
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visible and individually distinguishable and most of the polygons (polyhedrons) 

hav ing an arca of contact, in terscction or interconnection with other ekments 

(po lygons or polyhedrons) that i.s Ics$ than 50% of the pelimcler or area." 

See, OTH-E, Claim Construction Order at 18- 19. 

In its appel11 of the' 1482 IPX, Owner conte:sted the examiner's interpretation of 

multil eve l structu re and argued it should instead be interpreted much more narrowly to cxclude 

cCl1ain antenna typcs and require cCl1ain functional characteristics. Thc ex ami ncr in revicwing 

thc spccification did not agree that the specification supported thc narrowing language Owner 

proposes. See e.g., R ight of Appeal Notice of co-pending reexamination of tne '431 patent, cotr!. 

#95/001 ,41<.2, mai led August 9, 201 2 at 12. Notably, not even the natTo\.\/cr district court 

construction contains the exclusions Owner proposed. OTH-E, Claim Const ruct ion Order at I X-

19. For the rcasons given below, the Patent Owner's nal1'Owing constructions should not be 

adopted. 

Patcnt Owncr's Proposed Exclusions arc Improper 

Patent Owner argued that "multilevel st ructu re" is a coined term and is defined to CJ(clude 

antennas incorporatillg reacti ve elements that force the apparition of new frequencies as we ll as 

antclUlas grouping scveral s ingle band antClUlas. Patent Owner Appeal Brief to the '1482 

Reexamination, fil ed February 22, 2013 at 3-11. Patent Owner's support for this narrow 

definition is the statement in the spcci fication that purports to distinguish those types of antenna 

bccause " Mul til cve l antenna on the contrary base their behHv ior on Ih~ir particular geomefl)," 

'431 patent at 3:48-5 1. 

The pal1icLiIar geometry of a multilevel antenna as determined by the e.xamincr and the 

district COU11 is notcd above. Thus, if an antenna has the same geometry as. a multilevel strucnlre, 

it is not clear how it cou ld be excluded even if the antenna incorporates reacti ve clements or is a 

group ing of severa l single band antennas. As such, the '431 patent fails to demonstrate the c1~ar 

and explicit intent to defi ne "multilevel structu re" to exclude such antennas. Thorner v. Sony 

COlllplifer Entel1ainment America L.L.c. , 669 F.3d 1362, 1365-66 (Fed. Cir. 201 2) (" [T]he 

inventor' s w ritten desc ription of the invention , for example, is relevant and controlling insofar as 

it provides clear lexicography"): see also lrdeto Access, Inc. v. EchoSfQr Satellite Co/p., 3XJ 

F.3d 1295, 1303 (Fed. Cir. 2004). 
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Furthermore, Patent Owner's proposed definition of " multilevel structurc" that exc ludes 

capacitancc bct\vecn antcnna clements contrad icts the speci fi c<l tion of the '431 parent. Thc 

"multilevel structu re" sbown in Figure 4. 12 is comprised of squa re polygons that are coupled 

together "due to the mutual capacitance." '43 1 patent at 5:3 l-3g and Figure 4. 12. Without th is 

capacitive coupling, the individual square polygons would behave as separa te antenna with their 

own ind iv idual resonance frequencies. OTH-H, Deelaration of Dr. Bodnar at '1f 15. Thus. the 

resonant frequencies associated with Figure 4.1 2, whatever they arc. wou ld be due substantially 

to capacitance between antenna clements. Sim ila rl y. Figure 3.13 also relics on capaciti ve 

coupling since there is no direct coupling beh"een the antenna c lements. See the ' 43.1 patent at 

Figure 3.13 . 

Therefore, it would be improper to interpret "multilevel structure" to exelude the 

embodiments shown in Figures 4.12 and 3.13 that rely on capacitive coupling between antenna 

elements for their respecti ve resonant frequencies. Vilronics Corp. v. Conceptronic, Inc., 90 F.3d 

J 576, 15S3 (Fed. Cir. 1996) (A claim interpretation that excludes a preferred embod iment from 

the scope of the claim "is rarely, if ever. correct''). 

Lastl y, the Paten t Owner h<ls proposcd that the phrase "groupings of single band 

antennas" means a single antenna that is casily separable into multiple antennas. See Patent 

Owner Rebuttal Bricfto the ' 1482 Reexamination , filed Aug ust 16,20 13 at 5. In essence, Palent 

Owncr argues that an antcnna that could bc "casjly" modifi ed to fa ll within a proposcd exclusion 

~hou ld be excluded even when not modifi ed. Yet, Patent Owner ci tes no legal busis for this 

rationale. Nor has tbe Patent Owner pointed to any port ioo of the spec ification tbat supports a 

finding that the phrase grouping severa l s ingle band antenna should be interpreted to mean a 

single antelUla that is easily separable into multiple antenna. 

That the claims do not excl ude a s ingle un-separated antenna strucnlre is confirmed by 

the prosecution history of the parent app lication where app licant tried to dis tingui sh the prior art 

on grounds that it disclosed an "antenna array, i.c .• a group of severa l separate" antcnna rather 

than a "single antenna having a multi level strucrure." Response fil ed May 20, 2004 in 

Applicat ion No. J 0/] 02,56x' at 7 (empb a.<; is in original). 
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Patent Owner's Proposed Functional Regui~ment arc Improper 

Patent Owner also proposes that a multilevel structure requires "reusing portions of the 

anterula for different frequency bands." Paten t Owner Appeal Brief to the ' 1482 Reexamination, 

filed FcbrualY 22, 2013 at 11 ; see t)/so Patent Owner Rebuttal Brief to the '1482 Reexamination, 

filed August 16.2013 at 5 (arguing that an accused infringing branch antenna is a multil evel 

structure because "the 1800 MHz structure is reused for the 1900MHz. structure") , Such a 

functional rcquirement docs not appear any",:here in thc spec ifica tion of thc '431 patent and 

should not be read into th e apparatus claims at i.sslIe, In re Schreiber, 12R F.3d 1473, 1477-78 

(Fed. Cir. 1997) (claims directed to an apparatlls must be distinguished from the prior art in 

terms of s trucll.m: rat her than function .) 

Given the above, the broadest reasonable interpretation of "multilevel structu re" for this 

procceding should be the broadest rcasonab le interpretation adopted by the examiner without the 

exclusions proposed by the Patent Owner. Right of Appeal Notice of co-pending reexamination 

of the '43 J patent, cntrl. ;;:95/001 ,4X2, mailed August 9, 2012 at 5. 

Circuitous Current Path 

The '43 1 patcn t docs not provide any guidance on the meaning of this tcrm, thus the 

ordinary mean ing should apply. Howevcr, Requester agrees with Owner that "a eircuitolls path 

may be fOllTled by successive straight lines. if (and only if) thc sllccessive straight line~ arc 

connected to each other at an angle." Paten t Owner's Response to ACP of co-pending 

reexamination of the '431 patent , cntrl. #95/001 ,4}Q, filed January 3, 20 12 at II. Thus the 

broadest reasonable interpretation of circuitous current path must not be so narrow in scope as to 

exclude two straight lines connected at an angle. 

After this intc'l'retation did not work to overcome the outstanding reject ions Ul the 

rccxaminations, OWTler tried to fUl1hcr narrow the intcrpretat ion of circuitous cun'ent path to 

mean a path that is not L-shaped or slight ly bent. See e.g., Patent Owner Appeal Brief to thc 

'J4X2 Reexamination, filed February 22, 2013 at 13. Yet, Owner docs not provide any citation 

from the speci ficat ion that supports such a narrow construct ion , In fact, Owner's narrow 

construction is undercut by its own infringement contentions tha t illustrate a simple current path 

witb very few bends is within the scope ofa "circuitous current path." See OTH-B at 4. 
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G rc,!ilous. CUfroot path 
withiN j~"8 firs! flrd sec:md 

portiCnsds:inoo by empty spaoos 

Current path al GSIJ' 900 

orR-B, Owner's Preliminw)' infringement Contentions at 4 
(accused infringing circuitous current path depicted by arrows) 

In responsc, Paten! Owner states that its in fr ingement content ions illust rate "at a very 

minimum fou r bends:' Palent Owner Rebuttal Brief to the' 1482 Reexamination , fi led August 

16, 2013 at 10. Yet Owner docs not prov ide any citation to the '431 patent that supports Owner 's 

very narrow and se lf-:-;erv ing proposiiion that two bends is not a circu itous current path (to 

distingui sh prior al1 in the' .1482 reexamination) whil e four bends is a circuitous current palh (to 

all ege infringcmellt). 

Given the above, the broades t reasonable interrretation of "circuitolls current path" 

should be its ordinary and plain meaning but should not exclude a current path fOlmed by two 

successive stra ight lines connected to each other at an angle. 

Level of One of Ordinary Skill in the Art 

Requester docs not oppose Patent Owner's proposed level of ordinary ski ll in the a11. 

Namely, Patcnt Owner has proposed that onc of ordinary skill in thc an at the relevant time 

period would have a M.S. degree in Elec tr ica l Engineering with a major in elecl romagneti cs and 

antennas, and at least 5 years of experience with antenna design and multi-scale objects; or 

altematlvely, have a Ph.D. in Electrical Engineering wilh an emphasis in elec tromagnetics, a 

knowledge of fractals, and at least 2 years of experience with antenna design and multi-scale 

objects . Declaration of Owner's expert , Dr. Jaggard , on Jnfringement submil1ed on August 16, 

2010 in Fractlfs S.A. v. SUJ/lsllng Electronics Co. Ltd. Et al., Case No. 6:09cv203 (E.D. Tex.) at 

'114
. 

ZTE v Fractus 
[PR2018-01461 

18 

ZTE 
Exhibit 1027.0018 



IV. BASIS FOR DECLARATION EVIDENCE AND UNDERLYING FACTUAL 
SUPPORT OF TESTING PERFORMED 

In the infer parreJ reexamination , Patent Owner has re ti ed on arguments that attempt to 

distinguiSh the prior art based on operational charac teristi cs of antennas rather than an tenna 

struc ture. Ba$cd on Patent Owner's distinguishing argument ... , such operational charaC lclistics 

include: current densities, rad iation pattcl11s and impedance h::vcb.7 

Requester submi ts a dec laration of Dr. Bodnar that provides [he measurements of these 

opcl'utional characteristics of prior art antennas. Sec OTH-H, Dec laration of Dr. Bodnar. 

Important ly, the measurem ent"> r erfolm ed by Dr. Bodnar compute the same variab les as relied 

on by (he Patent Owner 's expert, Dr. Long, in Dr. Long's infringement assessment of accused 

products in the underlying litigcHion. OTH-G at 52-58 and 71-73 ("\rlethodology fo r 

Infringement Analysis"). The relevance of the prior art teaching the same operational 

eharaetclisties as wa." relied on to show infringement is captured in the maxim: "(T)hat which 

infringes if later anticipates if earlier." Polaroid CO'll. v. Easfman Kudak Co., 789 F.2d 1556, 

1573.229 USPQ 56 1, 574 (Fed. Ci r. 1986) (ciling Pelers v. AC/;ve Mjg. Co .• 129 U.S. 530, 537 

( 1889). 

A. SUM.MAI-tY OF DR. LoNG'S hFRINGE.\1ENT METHODOLOGY TO DETERMINE H' AN 

ANTE:\?\"A I NFI-tJNGf.S A "MULTILEVEL STRUCTURE" 

According to Patent Owner 's ex pert, Dr. Long. determining if an antenna infringes rhe 

multi leve l s tructure of the '20){ patent can be done by comparin g: the pOliions of an an tenna 

associated with different frequency bands. OTH-G, Dr. Long's Expert Rcport at 72. Dr. Long 

bcg ins his analysis by identi fying a numbcr of polygons that makc up the ovcrall an tenna 

structurc. Id. at 40-5 1. Dr. Long thcn supcrimposcs cu n'cnt den!-i ity measurcments over the 

identified polygons ll sing a computer modeling program. Id. at 52-55. According to Dr. Long, 

" the polygon should be considered 'acti ve' or 'associated ' with the selected frcquency" if the 

polygon has ClllTent density between a and - IOdB. Id. at 54. For polygons wi th cu rrent densities 

-IOdB and below, the polygon is active if th e majority of the antenna pOl1ion has a current 

7 As these characteristics are merel y functions of the underlying structure they should not be 
given paten table weigh t to (he appararus claim at issue hcrc. SI.!I.! In re Schreiber, 12R F.3d 1473, 
1477-78 (Fed. Cir. 1997). 
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density above -20dB. ld. A polygon is onl y inactive if a majority of the current density is below 

-20dB. Id. 

Thus, according to Dr. Long, looking at the current densities of the antenna at a particular 

frequency provides an indication of what port ions of the antenna are assoc iated wi th each 

frequency band For ddennining similar radiation patterns, Dr. Long analyzed whether the 

radiation patterns were characterized as the same general pattern (e.g., omnjdirectional or 

directi ve) and for determi ning simi lar impedance levels Dr. Long analyzed if the Voltage 

Standing Wave Ratio (VSWR) was be low a thresho ld of 4.0. lei. at 55-58. 

B. UN DERLYJ NG S UPPORT FOR OR. BOl)NAU' S TEST tNG M ETHOl)OLOCY 

Requester' s counse l retained Dr. Bodnar to perform measurement.s on the operational 

characteristics of antennas taught by the prior art as wcll as to provide tech nica l analysi s of the 

prior art and antennas in general. Dr. Bodnar reviewed each piece of prior art to be measured 

and based 011 re levant disclosure of each reference regarding dimensions and structure " .. as able 

to generate a compute r mode l of an antelrna taugbt by each reference. OTH-H, Dr. Bodnar 

Declaration at ,nJ 17-24. This type of antenna model ing and simulation is routine in the indusll), 

and wi th in the level of ord inary skill in the art. ld. at ' l I x: see also OTH-F, Declaration of 

Owner' s expert Dr. .lagga rd at 111129. 

Where a reference fa iled to gwe an exp licit dimensional va lue of a certai n an tenna 

clement, Dr. Bodnar was able to determine a rcasonable dimensional va lue to one of ordinary 

skill in the art based on other disclosure witb in tbe re ference including the antenna layout, 

general operational characteristics, and materials used. OTH-H, Dr. Bodnar Declaration at ~ 18. 

Each of the computer models was generated using a standard industry program for 

antenna test ing ca ll FEKO. Jd. at ~ IH-19. Once an antenna model was generated, Dr. Bodnar 

used the built in tools of the FEKO program to ana lyze current density. current paths, radiation 

patterns, and VSW R leve ls at the resonant frequencies. !d. at '1 19-24. This modeling data 

infonnatioll would permit others of ordinary skill in the all to recreate the models relied on by 

Dr. Bodnar to validate the measurements obtained. Id. 
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V. SUMMARY OF EACH SUBSTANTIAL NEW QUESTIONS OF 
PATENTABILITY UNDER 37 C.F.R. § 1.510 (B)(2) 

A. YANA(;ASi\WA '064 PRESEi\'TS A:'\ SNQ WITH Rr.SPECTTO CLAIMS 1, 12-14,AND 
30 Of THE '431 PATENT 

Yanagisawa '064 wa.s filed on November 25. 1996 and issued on November 30, 1999. 

Accordingly, Yanagisawa '064 consti tutes effective prior art under 35 L.S.C. * 103. 

Yanagisawa '064 was not cited in the '431 patent and is not cumulati ve to any plio!" art 

previously considered . Al though another Y anagisawa refe rence is at issue in the co-pend ing inter 

pitl1eS reexaminatio n, Yanagisawa '064 tcuchcs a different antenna st ructure than the stru cture at 

is..I;ue in tile inte r partes reexamination. On this basis alone, Yanagisawa '064 is not cwnulati vc 

to the previously considered Yanagisawa. 

Even irtlle antelU)<lstructures we re similar, Yanagisawa '064 is be ing presented in a new 

li ght in this ex parte reexamination request. MPEP § 2216. In particular, in th e in ter partcs 

reexamination the other Yanagisawa reference is relied on for its anticipatory disclos ure o f all 

c laim elements wherl'lIs for this ex pmte reexaminatio n request Yanagisawa '064 is be ing relied 

on for its teachings of obviousness. In add ition, the Declaration of Dr. Bodnar submitted with 

this ex parte reexam ination requcsts inc ludes ncw computer simulations of th e antenna taught by 

Yanagisawa '064 that are not pali of the reco rd of the inter partes reexamination. Thus, the 

arguments re lated 10 obviousness and the new evidence to support those arguments are newly 

presented to the Office and Clre not cumulative to the a rgum ents th e Office is already conside rin g 

in the inter partes reexamination. Yanagisawa '064 was nOI cited in th e '431 patent and is not 

cumulati vc to any prior art previously cons idcred. 

ZTE v Fractus 
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During exa mination of the '43 1 patent, the Examiner asserted that: 

"[T]he prior alt docs not teach a multi -band antenna compri sing the plurali ty of 
geometric clements including at least two portions, a first portion being associated 
with a first selected frequcilcy band and a second pOition being associated with a 
second se lected frequency band, the second pOition bl'ing located substantially 
within the first portion , th e firs t and second portions defi ning empty spaces in an 
overall structure o f th e conductive radiating element to provide a circuitolls 
current path , ... ·ithin the fi rst port ion and within the second portion, the CutTent 
within the first portion providing the first se lected frequency band with radio 
electric behavior substantiall y sim ilar to thc radio electric behavior of the second 
selected frequency band and in combination with the rema in ing claimed 
limi tation.-;" 
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Because Yanagisawa '064 discloses the above technical fearure, along with each clement 

of cla ims I, 12-14 and 30. an Examiner would consider Yanagisawa '064 importanl in dec iding 

the patentability of the '43 I patent . 

Yanagisawa ' 064 discloses a multi-band antenna (i.e., an antenna operd ting in more than 

011e frequency band). Yanagisawa '064 at Abstract, 1:8-15, FIGS. I and 22. Figure 22, below, 

illustrates that the antenna is fomled on a circuit board hOllsed in the radio apparatus. 

Yanagisawa '064 at FIG. 22. 12: 15-19, 31 :56-63. 

Yanagisawa discloses that "it is possible to transmit and receive signals of multi

frequency bands of even-number rel ationship (e.g., 900 MHz and 1800 MHz as with the case of 

the portable telephone sets) by li se of a single antenna ." Yanagisawa '064 at 4: 15-25. 

Yanagisawa discloses: "the first antenna p0l1ion 10 can of course receive radio s ignals not only 

for a call s ignal but also for communications." Yanagisawa ' 064 at 16:22-25. Yanagisawa further 

discloses: "when the antenna 3.<;; shown in FlG . 1 is lIsed as the whole or a part of the antenna of 

the radio apparatus, it is possible to obtain a small-sized radio apparatus which can transmit and 

rece ive multi-freq uency bands at a high sensitivity." Yanagisawa '064 at 17:52-57. Thus, 

Yanagisawa discloses that the multi -band antenna includes at least one multil eve l strucrure 

becallse the enti re antenna stll1ctu re 10 of emoodiment I of Figure I, below, radiates at multi

frequency bands. Yanagisawa ' 064 at 4: 15-25, 16 :22-25, and 17:52-57. 

Yanagisawa ' 064 embodiment identifying 9 polygon clements 

Yaoagisawa '064 discloses all the limjtations as defined by the Pateot Owner. 

Specifically, Figure 1 discloses a multikvd structure having an overa ll shape of more than four 
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sides that is composed of vario us fo ur-sidcd polygo ns. Yanagisawa '064 at FJG. I. The cntire 

antenna structure can be included ins ide a mobile phonc as jndicatcd in Figure 22. 

, 
, T 

"3. _1 

--"---j 

'" 402_ 

0 
0 0- "3 

0 0 0 

FIG.22 

Yanagisawa '064 at FIG. 22 

To the cxtent necessary, Yanagisawa also teaches s imi lar rad iation patterns, levels o f 

impedance, and tllat the antenna can be in <I cellular communications device. Yanagisawa '064 at 

17:52-63 and Dcclaration of Dr. Bodnar at 'Ml35-36. 

B. CRANGEAT PRESENTS AN SNQ WITt! RF.SPECTTO CLAIMS I, 12-14,ANU300F 

Tnt: ' 431I'ATPIT 

Grangeat is a C.S. Paten I fil ed 00 December II, 199!{ and issued October 17, 2000. 

Accordingly, Grangeal constitutes cffcctive pr ior a rt under 35 U.S.c. ~ 102. Grangcat was not 

cited in the ' 43 1 patent and is not cumulativc to any prior art prcv ious ly considcred. Morcover, 

this reference teaches thc alleged reason for patentability of the '43 1 paten t and is not cumulative 

to any prior art prev ious ly considered. 

ZTE v Fractus 
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During examina60n of the '431 patent, the Exam incr asselted that: 

"(T]he prior art doe.c; not teach a mult i-band antenna comprising the plurality of 
geomet ri c elcmcnts inc lud ing at least two portions. a first portion being assoeiatcd 
with a first selectcd frequcncy band and a second p0l1ion being associated wi th a 
second selected frequency band, the second pOllion being located substantially 
within the first portion, the first and second port ions defining empty spaces in an 
overall structure of the conductive mdiating clemen t to provide a circui tous 
current path wi thin the fi rsl poll ion <lIld within the second port ion, the current 
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within the first portion prov iding the first selected frequency band with radio 
~1cctr i c behavior substan tially sim il ar to the radio electric behavior of the second 
selected frequency band and in combination with the rema in ing claimed 
limi tation.s" 

Because Grangeat discloses the above tec hnica l tcature, along with each clemclll of 

claims I, 1 2~ J4 , and 30, an Examiner would consider Grangcat important in deciding the 

patentability of the '431 patent. 

Specifically, Grangeat discloses a mul ti frequency microstrip antenna that enables two 

resonances to be established in two respec ti ve di fTerent areas. Specific<.I lly, "The antenna of the 

example is a dual~frcqueney antenna, i.e. it must give rise to at IC!H;->t two rC!so nancC!s so that it can 

operate in two modes corresponding to two operating frequencies". [olne operating mode of the 

antenna then constitutes a primary mode in which a stand ing wave is estab lished by virtue of 

propagation of traveling waves both ways in the longitudinal direction or a direction near the 

longitud in al direct ion, the waves propagating in an area including the primary zone and the rear 

region and substantially exc lud iJlg tbe ~econdary zone Z2. Another op~rat ing mode constitutes a 

secondary mode in wh ich a standing wave is establ ished by virtue of propagation of traveling 

waves both ways (the same as before) in another an.~a including tile primary and sC!condary zone.') 

and the rea r reg ion." Grangcat at 6:40-64 and Figure 2 [shown below]. 

Grangeat at FIG 2 

Grangeat fwt her dbcloses the limitation of c laims where a conductive radiating element 

includes at least one multilevel structure, and the at least one multi level stmcture complising a 
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plurality of electromagnetica ll y coupled geometric elements. Specifically, " ... a plurality o f 

conducti ve zones on the lOp .surface of the sub.stratc and each having an elonga te shapc impart ing 

a candlestick shape to tbe antenna" Grangeat, 4:4 1-64 and Figure 2[shown below]. 

Grangeat at FIG 2 

Grangeat fUlt her discloses the limi tation of claim'" where a first portion being as.-.ociatcd 

witb a first se lected frequency band and a second portion being assoc iated with a second selected 

frequency band, the second portion bcing located substantia lly withjn the first portion. 

Specifically, " ... a plurality of conductive zones on the top surface of the substrate and each 

having an elongate shape imparting a cand lestick shape 10 the antenna .. . wherein said 

conductivc zones arc sl.lffi cientl y decoupled from each other to enab le variou.s resonane!..!.s to 

occur, respectively, in valious areas formed by said zones." Grangeat, 4:4 1-64; and Figure 2, 

[shown below]. 
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Figure 2 - Grangeat 

Grangea l further discloses the limitation of claim I wherein defi lling empty spaces in an 

overall stlllcture of tbe conduc ti ve radiating element to prov ide a circuitous current path within 

the fi rst port ion and with in the second porti on. Specifica lly, "To this end a slot fo rmed in the 

patch 6 opens towards the fronl and ou tside Ihe palch. It cons LitUlcs a longitud inal separator slot 

Fl . The longitudinal extent of Ihis slot defi nes in Ihe patch a fronl region 22, Zl, Z 12 in which 

the slot div ides a primary zone Z 1 from a secondary zo ne 22 . A rear region ZA ex tends between 

the fron t region and the fea r edge 10. The rear region is preferably sh011er and even more 

preferably much sholter in the longitudinal direc tion DL than the front region." Grangcat , 6 :40-

51 and Figm e2 [shown be low]. 
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Figure 2 - Crangeat 

Grangca t further discloses the final limi tations of claim 1 being the current wi th in thc 

fi r:) t portion providing the first selected frcqtlcncy band with radio electric behavior substantiall y 

similar to the radio electric behavior of the second sclected frequCIlcy band and in combination 

with the remai ning claimed limitations. Spec ifically, "the ,<;ame antenna impedance value for the 

va rious operating frequencies." Grangeat at 7:1 4- 17 and Figure 4[shown below]. Ftlrthcrmorc. 

Grangeat discloses that all of the resonant frequency bands would invo lve similar radiating patch 

elements o ver the same ground plane so they would have a s imilar radiation pattern. T he 

primary pOition rad iates at all resonant frequency bands. so the only change between radiating 

port ions between resonant frequency bands is that the outer alm'l radiate at other bands. 

Grangeat at 6:52-64; and Figure 2 [shown bclow]. 
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Figure 4 - Crangeat 
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Grangeat at FIG 2 

10 view of the above, and the deta il ed application of rhe prior art against the claims 

presented below and the attac hed claim charts. Grangcat ra ises an SNQ with respect to claims I, 

12-14 and 30 of th e '431 patent since Grangeat teaches the technica l fea ture of the '43 1 patent in 

a ncw and non-cumulative manner. Accordingly, the Examiner should order reexamination 

against claims I, 12- 14, and 30 of the '431 patent, cancel thcse clai ms, re ndering them null, void, 

and otherwise unenforceab le. patent. 
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c. Y AI\G PR.E..'iENTS AN SNQ WITH RESPECT TO CL\I;\IS 1, 12-14, A~l) 30 OFTHF. '43 1 
PATENT 

Yaog is a C.S. Patent fil ed on Augus t J 2, J 999 and i s~u ed October 9., 2001. Accordingly, 

Yang cons titutes effec tive prior art under 35 U.S.c. S 102. Yang is Li sted on the face of the ' 431 

patent , but was not used in any rcj ection by the Office nor substantively considercd during 

prosecution. As will be di scussed herein , Yang is presented in new light pursuant to MPEP * 
2642. Moreove r, this refe rence teaches the all eged reason for patentability of the '43 1 patent and 

is not cumulative to any prior art prev iously considered. 

In addition, while in the related proceeding the Examiner agreed with the Patent Owner's 

argument that the claims do not read on fractal antenna, the Patent Owner later retracted that 

position and stated that there is no disclaimer of fractal antenna.s FUlther, Yang is not directed to 

a fractal antenna but to an ant.::nna "substantiall y" related to fractals just as the '431 specification 

claims multi level antennas are substant ially related to fractal antenna. Yang di$closcs: "F1G. 4 

illustrat.::s a simple two fractal element antenna 3X including a first substantiall y square fractal 

element 40 baving s ides L3, L4 that are ten centimeters in length ." Yang at 3:22-29. 

~ In a related reexamination proceeding of U.S. Patent No. 7,397,43 1 - Control Nos. 95/00 I ,482 

and 95/000,586 - Fraetu~ stated: " Patent Owner hereby rescinds any disclaimer of claim scope 
made in the pare nt patellt/appl ication or any predecessor or related patent/application . The 

Examiner i~ ad vised that any previous discla imer of claim scope, if any in the parent 

paten t/application or any predecessor or related patent/application, and the alleged prior al1 th at 
\ .... as made to allegedly avoid , may need to be rev is ited." Set:" Control Nos. 951001,482 and 

95/000,586, Patent Ow~er's Response to Action Closing Prosecut ion, filed Jan . 3, 201 2 at 1 fn. 1 
(emphasis added). 
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During examination of the '43 J patent , the Examiner assc11ed tbat : 

n[T]hc prior art does not leach a multi -band antenna romprising the plurali ty of 
geometric clements including at least two port ions, a first pOIi ion being associated 
with a first selec ted frequency band and a second portion being associated wi th a 
second selected frequency band, the second p0l1ion being located substantiaJly 
within the first portion, the first and second port ions defining empty spaces in an 
overall structure of th e conductive radiating clemen t to provide a circuitous 
current path within the fi rst port ion and within the second portion, the cutTent 
within the til's! portion providing the first se lected frequency band with radio 
electric behavior substantially similar to the radio electric behavior of the second 
selected frcquency band and in combination with the remain ing claimed 
limitations" 

Because Yang discloses the above technical fea tu re, a long with each element of claim 1 > 

an Examiner wo uld cons ider Yang important in deciding the patentability of the '43 1 patent. 

Spec ifically. Yang discloses "a reduced size wideband antenna. in which a single 

compact antenM st ructure operates at multiple fi·cqu \.!ncy bands." Yang, 1 :37-43 and Figure 4. 

Yang a lso disc loses that it was wel l known in the art tbat "[mu]lti-band and w ideband antennas 

are desirable for personal communication systems." Yang, I :4-9. Yang 11111her discloses that th e 

"inve ntion relates in general to redu ced s ize broadband antenna. ... for wire less communication 

systems and oth er wire less appl ications ." Yang, J: 12-25. Yang's multi -band antenna includes at 

least one mu lti level structure. 
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The multilevel structure comprises a plurality of electromagnetically coupled geometric 

clemen ts. Specifically, "[aJ fi rst substan tiall y square fractal clement 40 having sides U . L4 that 

are ten centimeters in length. A gap L5 ofa length of two centimeters is provided on one side of 

the fracta l element 40, and connect ion paths 42 connect the first fractal element 38 to a second 

substantially square fractal element 44 having sides L t, L2 that arc eighteen centimeters in 

length ." Yang, 3:22-34. 
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Yang at FIG. 4 

Yang further discloses the limitation of claims where a first p0l1ion being associated with 

a first se lec ted frequency band and a second portion being associated with a second selected 

frequ ency band, the second portioo being located substantiall y within the first pOliion. 

Specifically, "[aJ first substant ially square fractal element 40 having sides L3, L4 that are ten 

centimcters in length . A ga p L5 of a length of rwo centimetcrs is provided on one side of the 

fractal clemcn t 40, and connection paths 42 connect the first fractal clement 38 to a sccond 

sub~tantially square fractal clement 44 having sides LI, L2 that arc eighteen centimeters in 

length . The input impedance of the antenna 38 over a desired frequency bandwidth is illustrated 

in FIGS. 5(a) and 5(b). The radiation pattern fo r the antenna 3H at a frequency of t GHz is shown 

in fiGS . 6(a), (b) and (e), at a frequency of2 GHz is shown in FIGS. 7(a),(b) and (c), and at a 

frequency of3 GHz is shown in FIGS. X(a), (b) and (e)." Yang, 3:22-34 and Figure 4. 

Yang further di~closes the limitation of claim I wherein defining empTy .space~ in an 

overall structure of the conductive radiating clement to provide a circuitous current path within 

the fi rst pOltion and within the second portion. Specifically, "[aJ first substantially square fractal 
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clement 40 having sides L3, L4 that arc ten centi meters in length. A gap LS of a length of two 

centimeters is provided on one side of the fractal d ement 40, and connection paths 42 connect 

the first fractal element 3}: to a second substantially square fracta l eleme nt 44 having s ides Ll , 

L2 that are eightecn cent imeters ill length." (cmphasis added) Yang, 3:22-34 and Figure 4. 

Yang fW1h er disc loses the final limi tations of cla im I be ing the current wi thin the first 

port ion providing the first selec ted frequency band wi th rad io electri c behavior substantiall y 

similar to the radio electric behav ior of the second se lected frequency band and in combination 

with the remaining claimed limitations. Spec ifi call y, "The input impedance of the antenna 38 

over a desi red frequency band width is il lustrated in FIGS. 5(a) and 5(h). The radiation pattern for 

the antclrna 38 at a frequency of I GHz is shown in FIGS. 6(a), (b) and (c). at a frequency of 2 

GHz is shown in FIGS. 7(a),(b) and (c), and at a frequency of3 GHz is shown in FJGS. 8(a), (b) 

and (c)." Yang, 3:22-34 and Figu res 63, 6b, 6c. 7a, 7b, 7e, 8a, 8b, 8c, shown below. 

rIG /":: 

Figure 6a, 6b, 6(, 7a , 7b, 7(, 8a, 8b, 8( - Yaog 

In view of the above, and the detailed application of the prior art against the clai ms 

presented below and the attached claim chaliS. Yang raises an SNQ with respec t to claim I of the 

'43J patent since Yang teaches the technica l fea ture of the ' 431 patent in a new and non

cumulati ve manner. Accordingly , the Examiner should order reexamination against claims I, 

12- 14, and 30 of the ' 43 1 paten t, cancel these cla ims, rendering them nu ll, void, and otherwise 

uncnforceable. 
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O. MISRA PItF.SENTS A~ SNQ \VITll RESPECT TO CLAiMS I, 12-14, AND 30 OF TllE 

'431 PATF.:\T 

Misra was published on Februaly 5, 1996, and accordingly constitutes effcctive prior al1 

under 35 U.S.c. § I02(b). Although Misra is at issue in the co-pending Lnter partes 

reexamination, Misra. is bcing presen ted in a new li ght in this ex parte reexamination request. 

MPEP § 22 16. 1n pat1icular, in the inter partes reexa mination Misra is relied on for its 

anticipatory disclosurc of claim 1 whcrcas for th is cx parte rcexaminaLion request Misra is being 

relied on for it s Leachings of obviousness. In addition, the Dec laration of Dr. Bodnar submitted 

with this ex parte reexamination requests inc ludes new computer s imulations of the an tenna 

taught by Misra tbat are not part of the record of the inter pal1cs reexamination . Thus, the 

arguments related to obviousness and tbe ncw cvidence to s upport those argwnent<; are newly 

presented to the Office and are not cumulative to the a rguments the O ffice is already considering 

in the inter partes reexamination. 

During examination of the '431 patent, the Examincr asserted that: 

"[T]he prior art does not teach a multi -band antenl1a comprising th e plurality of 
geometric clements including at least two portions, a first portion being as..'iociatcd 
with a first selected frequency band and a second portion being associated with a 
second selected frequency band, the second portion being located substantially 
within tile first portion, the first and second portions defming empty spaces in an 
ovcrall stnIcturc of the conductive radiating ekmcnt to provide a circuitous 
current path within th e first portion and wi thin the second port ion, the CUlTent 
within the first portion providing the first se lected frequency band with radio 
electric behavior su bstantially similar to the radio electric lxhavior of the second 
selected frequency band and in combination with the remaining claimed 
limi tations" 

Because Misra discloses the above technical feature , along with each element of claims 

1, 12-14 and 30, an Examiner wou ld consider Misra important in dec iding the patentability of the 

'4J 1 patent. 

Misra discloses a concentric m.icrostrip square~ring antenna that operates in multiple 

bands. Misra at pg 66-67 and Table I . Misra teac hes that at least three concentric square rings 

can be Llsed with multiple options for the placement of the feed linc.ld. 

The Misra multi -band antenna includes at least onc multilcvelstnIcture. SCI: c.g., Misra at 

pg. 68 ("the concentric microstrip square ring antenna has a multiple band effect.") The 
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~tructure of the antcnna is compri sed of a plurality of direct ly coupled rcc tangular geometric 

clements. \t1i sra at Figures I. 2 and pg. 67 (stating the length o f the s ides is much greater than the 

width ind icat ing rec tangular elements, e.g. l.Ocm x O.2c m); see also OTH-H, Dr. Bodnar 

Decla ration at ~51. In fact, Misra provides the neccssary infonnation to calculate the 

approximate phys ica l dimension of the disclosed antenna. ld . at ,!53. The antenna modeled by 

Dr. Bodnar substantially replicates those dimensions. ld. at ~54 . 

The Misra antenna comprises ident ifiable polygons as illustrated below. Sce also c.g., 

OTH-B, Owncr's Infringement Contentions at 1 and OTH-C, Owner's Tria l Demonstrative, at 

35-39. 

Misra showing geometric elements 

Th is antenna stmcture is a multileve l stnlctme because it meets all the st ructural 

requirements of a multi level structure under the broadest reasonable interpretation . See Right of 

Appeal Notice of co-pellding reexamination of the '431 patent, cntrJ . #95/001,482, mailed 

August 9, 2012 at 5. To the extent rel evant , Misra al so wo uld not be excluded under tbe Patent 

Owner's narrow claim interpretation of mu ltileve l structure. Misra 's multi band behavior is not 

due to a groupi ng of s ingle band antennas because Misnl is a s ingle ant'enna that resonates at 

more frequencies than it has rings. Misra at pg. 67, Table I ; OTH-H, Dec laration of Dr. Bodnar 

at ~51 -52 . Nor docs Misra contain any concentrated or integrated react ive clements that force the 

apparition of n.ew frequencies. Id. At most, the rings of Misra arc capacitivciy coupled just like 

the multi leve l structures shown in Figures 4.12 and 3. 13 of the ' 43 1 patent. 
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In addition, Misra also teaches the operational function that the same antenna portion is 

reused at multiple frequencies. which is asserted as a ncce&'<;,HY feature of a multilevd structure 

by tbe Patent Owner. After one of ordinary sk ill in tbe art models the antenna taught by Misra, 

the cun"ent density at various frequencies can be measu red to show that tbe same p0l1ions of the 

antenna are associated wi th multiple frequency bands. Two such measurements are sbown 

below: 

I 

r 

7.72 CU, 2.79 CU, 

OTH-H, Declaration of Dr. Bodnar at Exhibit B 

At a minimum, the below shaded portions arc associated wi th the respecti ve 

frequency bands using the Patent Owner's interpretation of claim scope. See OTH-C. Owner's 

Trial Demonstrative at 54-55. 
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According to thc Patcnt Owncr, thc operational fll1lction that the samc geometric clement 

is reused for more Ihan one frequency band is requ ired of a multilevel Sllllcture. Sef! Patent 

Owner Appeal Brief to the '1482 Reexamination, filed February 22, 20 13, at 12. Given that 

some of the same geometric e lements are used for diffe rent frequency bands. Misra is a 

multi level antenna under the broadest reasonable interpretation or even under the Patent Owner 's 

nalTOW constnlCtion requiling reuse of geometric elements. 

In view of the above, and the detailed application of the prior art against the claims 

presented below and the attached claim charts, Misra raises an SNQ with rcspcct to c1aim...~ J, 12-

14 and 30 of th e ' 431 patent since Misra teac bes the techni cal features of th e '43 1 patent in a 

new and non-cumulative manner. Accordingly, the Examiner should order reexamination against 

claims \, 12- 14, and 30 of th e '43 1 patent, canccl thcse c laims. rende ring them nu ll, void, and 

othelwisc unenforceable. 

E. CUO PR~:SJ~NTS AN SNQ WITH RESPECT TO Cl.AJ.\1S I, 12-14, A Nt> 30 OJ' TtlE '431 
PATENT 

Guo was pub lished on September 17, 1998, and accordingly constitutes effective plioI' a rt 

under 35 USC. § J02. A lthough Guo is at issue in the co-pending inter partes reexamination, 

Guo is be ing presented in a new light in this ex partc reexaminat ion request. MPEP § 22 16. The 

Decla ration of Dr. Bodoar submittcd wi th Ihis cx parte recxamination requests includes new 

computcr simulations of th e an tenna taught by Guo that arc not pat1 of th e record of the inter 

partcs reexamination. Thus, the argumcnts rc lated to obviousness and the ncw ev idcnce to 

SliPPOlt those arguments arc newly presentcd to the Officc and arc not cumulati ve to the 

arguments the Office is alJ'Cady considering in tbe ioter parte:-i re~xaminat ion. 

ZTE v Fractus 
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During exa mination of the '43 \ patent, the Examiner asse11ed that: 

"[Tlhc prior art docs not teach a multi -band antenna comprising th e plurali ty of 
geomctric clements including at kast two portions, a firs t po.t ioa being associated 
with a first selec ted frequency band aod a second portion being associated wi th a 
second selected frequency band, the second portion being located su bstantiall y 
within the first portion, th c first and second portions dcfilling cmpty spaces in an 
overall slmeturc o f th e conductive radiating clement to provide a circuitolls 
curreot path within th e first portion and within the second portion, the current 
within the first portioo providing the first selected frequency band witb radio 
ekctri c behavior substantiall y simila r (0 the radio e lect ric behavior of Ihe second 
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selected frequency band and In combination with the remallllng claimed 
li mitations" 

Because Guo discloses the above technical feature, along with eac h element of claims I, 

12- 14 and 30, an Examiocr would consider Guo important in dec iding the patentability o r Ihe 

'431 patcnt. 

Guo discloses a mult i-band antcnna wi th three resonance frequency bands. Guo at 1805 

(''in th is Letter, we report on our expcrimeotal study of a double V-slot rectangu lar patch 

antenna .. The resulting antenna ha.s 44% impedance bandwidth witb good pattern characteristics. 

In this new stnl cturc, a third resonance is added by the second U-s lot") (emphasis added); see 

also OTH-H, Dr. Bodnar Declaration at 1]75. 

Guo discloses a conductive radiating element (i.e., an antenna) including at lea.st one 

multi level stmcturc. See, e.g., Fig. I, Guo, shown below, and pg. 1805 . Guo's structure of the 

antenna is comprised of a plurality of electromagne tically coupled geometric elements. Guo at 

Figure I and pg. 1805. For example, the Guo antenoa comprises identi fiab le polygons as 

ilhlstrated below. See also e.g., OTH-B, Owner's Infti ngemcnt Contentions at I and OTH-C, 

Owner 's Trial Demonstrat ive, at 35-39, 
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Guo annotated to show geomeh"ic dements 

This antenna structure is a multileve l strucrure because il meets all the structural 

requirements of a multilevel stnlcture under the broadest reasonable interpreta tion. See Ri ght of 

Appeal Notice of co-pending reexam ination of the '43 1 patent, enl rl. #95/00 I ,482, mailed 

August 9, 20 ]2 at 5-6. To the extent relevallt, Guo abo would not be ..:xcluded under the Patent 

Owner' s natTOW elaim interpretation of mu ltileve l sttllcture. Guo's multi-band behav ior is not 

due to a grouping of single band antenna:-; because Guo is a s ingle antenna that resonates at 
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multiple frequencies. See OTI-f-H, Declaration of Dr. Bodnar at 11'175 alld 8 1. Nor docs Guo 

contain any concentrated or integrated reactive clement s that force the apparition of new 

frequencies. Sec OTH-H, Declaration of Dr. Bodnar at '176. The U-slots of Guo alter the resonant 

frequencies of the patch by altering the distance traveled by the current at CC11ain frequencies 

rather tban through the use of reactive elements. ld. 

1n addition , Guo also tea(;nes the opcnttional funct ion that the same antenna pOl1ion is 

reused at mUltip le frequencies, which is asserted as a necessary featllfc of a multilevel structure 

by Owner. After one of ordinary skill in tbe at1 models the antenna taught by Guo, tbe CUITeot 

densi ty at various frequencies can be measured to show that tbe same pol1ions of the antenna are 

associated with multiple frequency bands. Two such measurements are shown below. 

1.58 GHz 1.32 GHz 

OTH-H, Declaration of Dr. Bodnar at Exhibit B 

At a mjnimum, the below shaded portions are associated with the rcspec tive frcquency 

bands llsing the Patent Owner's interp retation of claim scope. See OTH-C, Ownt:r's Trial 

Demonstrati ve at 54-55. 

ZTE v Fractus 
[PR2018-01461 

38 

ZTE 
Exhibit 1027.0038 



First Portion Associated with 1.58 GHz Se-cond Portion Aswdat~d with 1.12 GHz 

Portions associated with speci fied frequency bands 

According to the Patent Owner. the operational function that the same geometri c clement 

is reused for more than one frequency band is required of a multil evel s tllleture. See Patent 

Owner Appea l Brief to the '14X2 Reexamination, filed Febnwry 22, 2013, at 12. Given that 

some of the same geometric elements are used fo r multiple frequency bands, Guo is a multi level 

antenna under the broadest reasonable interpretation or even under the Patent Owner 's na lTOw 

construction that requires the re use of geometric elements. 

In view of the above, and the detailed application of the prior art agaillst the claims 

presented below and the attached elaim charts, Guo raises an S'\!Q with respect to claims 1, 12-

14 and 30 of the '43 1 patent since Guo teachcs the technica l features of the '4 .H patent in a new 

and non-cumulati ve manner. Accordingly, th e Examiner should order reexamination against 

claims I, 12- 14 , and 30 of the '43 1 patent, caned these claims. rendeling them null , void , and 

otherwise unenforccable. 

f. JOHJ'\SON PRF:SF::"'TS Ai"i SNQ WITH RESPECT TO CLAIMS 1 :\:\1) 12-14 OFTHl': 

'431 PATF.:'IjT 

Johnson was filed on August 24, 1999 and issued on May 29, 200 1. Accordingly, 

Johnson constitutes effect ive prior art under 35 U.S.C. § 102(c). Although Johnson is at issue in 

the co-pending inter part es reexamination , Johnson is being presented in a new light in tbjs ex 

parte reexamination requcst. MPEP § 22 16. In pal1icular, in the intcr partes reexamination 

Johnson is re lied on fo r its anticipatory disclosure of all claim c lements whereas for th is ex parte 

reexamjnation request Johnson is being relied on for its teachings of obviousness. In add ition, 

the Declaralion of Dr. Bodnar submittcd with th is cx parte reexamination requests includes new 

computer simulations of the antenna taught by Johnson that arc no t part of the record of the inter 

ZTE v fractus 
[PR2018-01461 

39 

ZTE 
Exhibit 1027.0039 



partes reexamination. Thus, the arguments related to obviousness and the new ev idence to 

support those arguments arc newly prescnted to thc Orfice and are not cumulative to thc 

arguments the Office is already considering in the inter partes reexamination . 

During examination of the '431 patent, the Examiner assel1ed that: 

"[T]hc prior art docs not teach a multi -band antenna comprising the plurality of 
geometric clements including at least two portions, a first portion being associatcd 
with a first selected frequency band and a second portion being associated with a 
second selected frequency band, the second pOl1ion being located substantiall y 
within the first portion, the firs t and second port io ns defining empty spaces in an 
overall structure of the conductive mdiating clemen t to providc a circuitous 
current path within the fi rst ponion and within th e second portion, the current 
withio the first p0l1ion providing the first selected tI'equency band with radio 
electric bebavior substantially similar to the radio electric "behavior of the second 
selected frequency band and in combination with the remaining claimed 
limitations" 

Because Johnson d isc lose~ the above technical feature. along with each clement of 

claims I and 12- 14, an Examincr would consider Johnson important in deciding the patentab il ity 

oftbe '43] patent. 

Johnson discloses an exemplary embodimcnt wherein a "tri-band antenna" operates 

across "a cellular frequency band (880-960 MHz), a PCS band (171 0- 1880 MHz), and the 
T~1 BLUETOOTH - band (2.4-2.5 GH z)." Johnson at 5:36-39. A single conductive trace 40 is 

responsib le for the dual band opemtion across thc cellular and PCS band .. .;. /d. at 39-40. Thus at 

a minimum, conductive trace 40 is a multi-band antenna resonant at two fi:~quency bands. 

Johnson disc loses a mu ltilevel stlucture because it achieves mult i-band bchavior by use 

of a single conducti ve trace for differen t frequency bands (e.g., the cellular and PCS frequency 

bands). Johnson Fig. 9 (reproduced below) and 5:36-39. Johnson disc loses that the an tenna 

embodiment at Figure 9 is comprised of numerous polygonal elements having four sides. See 

Johnson at 5:35-6:34. 

The Johnson antenna comprises identifiable po lygons as illustrated be1.ow. See also e.g 

OTH-B, OWll ..;r's In fringement Contentions at 1 and OTH-C, Long Demo, at 35-39. 
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Johnson Figure 9 ident ifYing geometric elements 

This antenna structure is a multilevel structW"e because it meets all the stnlCtural 

requirements of a multilevel structure under the broadest reasonable interpretation. See Right of 

Appeal Notice of co-pendi_ng reexamination of the '431 patent, cntr!. #951001,4H2, mailed 

August 9, 2012 at 5-6. To the extent relevant, Joh.nson also would Ilot be excluded under tbe 

Patent Owner's narrow claim interpretation of multilevel st ructure. Johnson 's multi-band 

behavior is not due to any concentrated or integrated reactive dements that force the apparition 

of new frequencies. SI:t: OTH-H. Declaration of Dr. Bodnar at '140. Nor is Johnson a grouping 

of single band antennas because Johnson "reuses" the same portions of conductive strip 40 for 

both frequency bands as demonstrated through the measurements of the an tenna taught by 

Johnson. Id. '<1i~ 43-48. 

In addition, Johnson also teaches the operational function that the same antenna portion is 

reused at multip lc frequencies. which is asserted as a necessary featu re of a multilevel structure 

by Patent Owner. Whcn one of ordinary ski ll in the arl models the antenna taught by Johnson, 

the current density at various frequencies can be measured to show that the same portions of the 

antenna are associated with mult iple frequency bands. 

ZTE v Fractus 
[PR2018-01461 

41 

ZTE 
Exhibit 1027.0041 



Cellular band PCS Band 

OTH-H, Declaration of Dr. Bodnar at Exhibit B 

At a mjnimum, the below shaded portions are associated with the respec tive frcquency 

bands using tbe Patent Owner's interpretation of claim scope. See OTH-c' Owner's Trial 

Demom;trative at 54-55. 
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Polygons Associated 
w ith Cellular Band 

Polygons Associa ted 
w ith pes Ba nd 

Polygons of Johnson Figure 9 ClSSOC ilttc d with frequency bands 

According to the Patent Own..::: r. the operational funct ion that the same geometri c e lement 

is reused for more than one frequency band is required of a multi level s tructure. Sec Patent 

Owner Appea l Brief to the ' 14 l<2 Reexamination, filed February 22, 20 J3 , alii . Given that 

some of the same geometri c elements are used for at I ca~ 1 different frequency bands, Johnson is a 

multilevel antenna under th e broadest reasonab le interpretation or even under Ihe Patent Owner's 

nalTOw construction that requ ires the reuse of geometri c elements. 

In view of the aboye, and the detailed application of the prior a rt against the claims 

pre..<;cnted below and the attached claim chait'>, Johnson rais(:s an SNQ with re~pec t to claims I 

and 12- J 4 of the '431 patent s ince Johnson teaches the technica l fcatures of the' 431 patent in a 

new and non-cumulative manner. Accord ingly, the Examiner should order reexamination against 

claims 1 aod 12- 14 of the '431 patent, cancel these claims, rendering them null , void, and 

othClw isc unenforceable. 
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VI. MANNER OF APPLYING TUE CLAIMS AS REQURED BY 37 C.F.R. § 1.510 
(B)(2) 

Claims 1, 12-1 4,30 of the '43 J palenr are fully anticipated under 35 USc. S 102 andlor 

are unpatentable under 35 USc. S 103 in view of the prior art references cited he rein, which 

were not prev iously considered by the Examiner during Ihe examinat ion of the ' 431 patent 

application or which arc prese nted in a new light from the prosecution of the '43 1 patent 

appli cation . Claims I, 12- 14. and 30 of the '431 patent arc sct forth in detail in th e attached claim 

charts (Exhibits CC-A through CC-F) that compare the limitations o f the claims o f Ihe '431 

paleot to the pert inent prior ali referenc~s. As the claim chal1s demonstrate, Claims J, 12-14, 

and 30 are unpatentable under 35 L!.S .c. § 102 andlor 35 USc. § J 03 in view of the plio!" a rt 

prc:>cnted herein. 

A. CLAIMS I, 12-14,30 AUF. UENOJm.ED ORVIOllS BY Y ANAGJSA WA '064 UNOF:R 3S 
U.S.C. § 103 

Requester respectfully submits that Claims I, 12-14 1lnd 30 of th e '43"1 patent arc 

rendered obvious by Yanigisaw1l ' 064 under 35 L.S.C. § 103. A cla im chart applying 

Yanigisawa '064 is submitted herewith a<; Exhibit CC-A. 

Yanagisawa ' 064 teaches. but docs not expressly ill.u stratc, an antenna according to 

Figure I havin g fOllr horizontal return portions and fi ve vert ica l port ions. Yanagisawa '064 at 

13:52-62. Thi s proposed rejection rcl ics on the structure and operation of that embodiment as 

und erstood by one of ordinal)' sk ill in the art . OTH-H. Declaration of Dr. Bodnar at'M125-36. 

Fu rth ermore. Yanag isawa '064 discloses a mult i-band antenna des ign but docs not 

expli c itly disc lose th(: 1TI(:3sur(:lTIents of current density. whi ch Owner ass(: lts is required to 

demonst rate an antenna has a multilevel structure . Pate nt Owner Appeal Blief to the '1 4~Q 

Rc(:xamination, filed February 22, 201 3 at II . In addition. certain op(:rational characterist ics for 

the disclosed antennas are not expressly give n at all resonant frequency bands. Therefore. it 

would have been obvious to one of ordinal)' ski ll in tbe art to lTIodel an an tenna as taught by 

Yanagisawa ' 064 in order to measure the cmrent dwsi ty, current path s and otber re levan t radio 

e lectri c characteristics of the antenna at the resonant frequency bands. Modeli ng an antenna is a 

rOll tine task to those of ordinary s kill in the a rt and it demonstrates hoy,' an embodiment of an 

antenna laught by Yanagisawa '064 operates. 
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1. A mulli-band antenna comprising: 

Yanagisawa '064 discloses an antenna that ope rates in multiple bands. Yanagisawa '064, 

17:52-57 ("wben the antenna as shown ill FIG. I is used as the whole or a pmt of the anterula of 

the rad io apparatus, it is poss ible to obtain a small-sized rad io apparatus which can transmit and 

receive mu lti-frequency bands at a high sensiti vi ty ."); see also OTH-H, Declaration of Dr. 

Bodnar at ~ 25 . As will be discussed in detai l below, the embodiment taught by Yanagisawa ' 064 

modeled by Dr. Bodnar and re lied on herein resonates at multiple bands. See below for a 

comparison of Fig lire 1 and the embodiment modeled by Dr. Bodnar. 

1a:;:J' "-loT" 

1-/t I 
- -T 

ABC l 

1 I 
- ~ 

j - - -- . ' " 
2 

JJ 
Figure t ofYanagisawa ' 064 Embodiment modeled by Or. Bodnar 

a conductive radiating element including at least one multile\'el structure, 
said at least one multilevel structure comprising a plurality of 
electromagnetically coupled geometric elements, 

The Yanagisawa '064 multi -band antenna includes at least one multilevel structure 

because it achieves mult i-band behavior "by usc of a s ingle an tenna." Yanagisawa '064 at 4: 15-

25 and 17:52- 1 X:5. The structure of the an tenna is comprised o f a plura lity of directl y coupled 

elements. Yanagisawa '064 at Figure I and 5: 12-20 (" ... the tirst antenna dement is formed by 

an electrically conducti ve belt-shaped body"); see al.WJ OTH-H, Dr. Bodnar Declaration at ~26. 

Using the notations in Figure I, there is a first clement that spans the length of "A," a second 

clemen t that spans the length of "a," a thi rd clement that span.,> the length of "B," a fOUl1h 
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clement that spans the length. of "b," and a fifth element that spans the length of "c." !d. at '128. 

Yanagisawa '064 also states that the antelUla of Figure I with two return portions can be 

modified to fW1her reduce the height by adding in additional return pOl1 ions, with an even 

number of returns up to s ix be ing prefen"ed. Yanagisawa ' 064 at 13:49-62: OTH-H, Declaration 

of Dr. Bodnar at ,;28. Thus, the antenna modeled by Dr. Bod.nar that fonns the basis of th is 

rejec tio n used a total of four returns, whic h is within the preferred teachings o fYanagisawa ' 064. 

The Yanagisawa '064 antenna modeled by Dr. Bodnar compri ses identifiable polygons as 

depicted bclow. See also e.g., OTH-B, Owner's rn fringement Contentions at I and OTH-C, 

Owner's Tria l Demonstnttive, at 35-39. 

Yanagisawa '064 embodiment showing geometric elements 

This antenna stmcture is a multilevel stmctw-e because it meets all thc st ructural 

requirements of a multilevel structure under the broadest reasonable interpretation. Right of 

Appeal "\,jot icc of co-pending reexamination of the '43 1 patent, cn trl . #95/001,4X2, mailed 

August 9, 2012 at 5. To the ex tent relevant, Yanagisawa ' 064 also would not be exc luded under 

Owncr·s narrow claim in terprc tation of multilevel stmctu re. Yanagisawa ·064 's mu lti-band 

behavior is not due to a groUpillg of single band anteJUlas because Yanagisawa '064 is a s ing le 

antenna that resonates at more frequencies than it has branches. OTH-H, Declaration of Dr. 

Bodnar at ~26. Nor docs Yanagisawa ' 064 contai n any concentrated or integrated reactive 

elements that fo rce tbe apparition of new frequcncie.<;.ld. 

In addition, Yanagisawa '064 a L<~o teaches the operational function that the same antenna 

portion is reused al multiple frequencies, which i..., assel1ed as a necessary feature of a multilevel 

struc ture by Owner. After one of ord inary skill in the art models the antenna taught by 

Y<Ulagisawa ' 064 , the cUlTent density at various frequencies can be me<lsured to show tbat the 
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same portions of the antenna are associated with mu ltiple frequency bands. Two such 

measureme nts are shown below. 

," ., .•...... ,,, ,..>,-\ y. ...... ;', .. '" - . ,' ,.,.. . • 

! 
~ . 

ill I I 
U 

, ; 

800 Mhz 1.45 GHz 

OTH- H, Declaration of Or. Bodnar at Exhibit B, pg. 7 

At a minimum, the below shaded portions an: associated with the respec tive frequency 

bands using Owner's interpretation of claim scope. See OTH-C, Owner's Trial Demonstrative at 

54-55. 
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Fir~t Portion A~ociaad 

with 800 MHz 1Ii1l1d 

. " ' 

S"","ci Portion Assodllteo 
with l.4S GH;: Sand 

Yanagisawa '064 embodiment showing associated portions 

According to Patent Owner, the operational function that the same geometric element is 

re-used for more than one frequency bands is a requi rement of a mu ltilevel structure. Patent 

Owner Appeal Brief to the' 1482 Reexamination, fil ed February 22, 20 13 at 11. Given tha t some 

of the same geometric elements are used for multiple different frequency bands, Yanagisawa 

'064 is a multilevel an tenna under the broadest rea!)onable interpretation or even under the 

Owner' s narrow construction requiring reuse of geomet ric clements. 

said plurality of geometric elements including at least two portions, a first 
portion being associated ",itb a first selected frequency band and a second 
portion being associated \\ith a second selected frequency band, 

Yanagi!)3wa '064 discloses that the single antenna a~ illustrated in Fi.brure 1 is resonant at 

three or more frequencies. Site Yanagi ~awa '064 at 4:22-25, 13:25-30, and 13:35-42 . Simi larly, 

the antenna taught by Yanagi.-;awa '064 which is modeled by Dr. Bodnar resonates at more than 

three frequency bands. OTH-H, Dr. Bodnar Declaration at 1133. Each of these resonant 

frequency bands has an associated portion of the antenna responsible for the resonance. 

Patent Owner has ind icated that the POl1iollS of an antenna which are associated with each 

frequency band are the geometric e lements of an antenna that have a majority of the current 

density above -20dB relative to the max current. See OTH-B, Owner's infringement contentions 

below. See also OTH-G, Dr. Long 's Expert Report at 52-55. 
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II \1 7( 

OTI-f-B, Patent Owner's Infrlllgemcnt Contentions at 2 

.,. 
•• 

As .shown in th e previous figures. when the same analy.sis is pe rformed on an antenna, as 

taught by Yanagisawa '064, the resu lts show that Yanagisawa '064 teaches this limitat ion in 

accordance with even the Owner' s nan"ow construct ion of thi s claim. OTH-H, Dr. Bodnar 

Declaration at ' 134 and Exhibit B. 

said second portion being located substantially within the first portion, 

Patent Owner argued thai the scope of th is claim covers at Icast when the second portion 

overlaps with the first portion, as depicted in Owner's infringcmcni contcnrions below. 

ZTE v Fractus 
[PR2018-01461 

49 

ZTE 
Exhibit 1027.0049 



OTH-B, Patent Owner's lnfringement Contentions at 3 

When the same analysis is perfonned on the antenna taught by Yanagisawa '064, the 

re~lllts show that Yanagisawa '064 teaches thi s limit<l tion under the broadest reasonable 

construction or even under the Patent Owner 's proposed claim 1)cope. 
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As seen in th e above figure, acti ve portions associated with the second frequency band 

overlap the active portions associa ted with the first frequency band. 

said first and second portions defining empty spaces in an overall sh-uctu.-c 
of the conductive radiating element to provide a circuitous current path 
within tbe first portion and within the second portion, 

As can be seen from fLgure below, the port ions of the Yanagisawa '064 antenna fOLm 

empty spaces between their tums, which provide a circuitous cutTent path. This is true even 

under the claim scope asserted by the Patent Owner for infringement. 

Emptv spaces defined by first 
and -second portion-s 

Yanagisawa ' 064 Embodiment Owner 's Infringement Contentions at 4 

Further, as discussed in the claim interpretation section. Patent Owner ha. .... pre viously 

constnlcd ci rcui tous currcnt path to encompass two lines connected at an angle. Patent Owner's 

Response to ACP filed JanualY 3, 201 2 in 951001,482 at 1 I. Patent Owner later distanced itself 

from that constnlction but contends that straight lines connected at four angles (or bends) is 

within the claim scope without specifying bow tbe specifi ca tion of the '43 1 patent lirnits the 

number of bends. Patent Owner Rebuttal Brief to the' 1482 Reexamination, filed August 16, 

2013 at 9-10. 

Thc cutTent path in Yanagiswa '064 bcnds at the corn ers which r<.::sulis in more than four 

bends i.n tbe current path for each of th e first and second portions. OTH-H. Declaration of Dr. 
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Bodnar at '134 and Exhibit B. Thus, Yanagisawa '064 teaches a "c ircuitous current path" based 

o.n the bro.adest reaso.nable inte rpretatio.n o.f that term and a lso. withjn th e scope o.fthe claim as 

alleged for infringement by th e Patent Owner. 

and the current within said first portion providing said first selected 
frequency band with radio electric behavior subsh'mfially similar to the radio 
eleclric behavior of said second selecled frequency band and Ihe currenl 
within Ihe second portion providing said second selected frequency band 
with radio electric behavior substanlially similar to the radio electric 
behavior of said first selected frequency band. 

Yanagisawa ' 064 teaches that the radio. electric behavior is s ubs tantially similar between 

the fi rst and second frequency band s. Yanagisawa '064 at 17:52-63 ("antenna as s hown in Fig. 1 

is used as the who.le 0.1' a pa rt o.f the an tenna of th e radio. apparatus, it is po.ssible to. obtain a 

small -sized radio. apparatus w hi,eh can transmit and recei ve multi -frequency bands at hi gh 

sens itivi ty, .. without detc riorati ng the rad iation charac tcristic s o f th e an tenna' '). Since the 

radiatio.n characteri stics o.f the antenna do. no.t detclio.rate, the radio. e lec tric behavio.r at each 

frequ ency band is subs tant ia lly si milar. 

Fu rth ermore, when one o f ordinary ski ll in the art model s the ant el1lHl t<lughl by 

Yanagisawa '064, certain rad io. e lectric behavio. r can be measured inc ludin g the radiatio.n 

patterns and impedance. These radiation paue!1ls wo.uld be co.nsidered substantiall y simjlar and 

o.mnidirectio.nal at each frequency band to. o.ne o. f o.rdinary skill in the art . OTH-H, Declaratio.n of 

Dr. Bodnar at ~ 35. 

In addition , to. onc o.f o.rd inary skil l in the a11, the impedance fo r each frcqucncy is 

substantiall y s imi lar and a ll a re under the VSWR 4.0 tlucshold that the Owner reli cs o.n to. sho.w 

similari ty for infringement. OTH-H, Decla ratio.n o.fDr. Bodnar at 1f 36. 

12. The multi-band antenna set forth in claim I, wherein said antenna is 
included in a portable communications de\'ice. 

As sho.wn abo.ve, claim 1 is rendered o.bv io.us by an antenna taught by Yanagisawa '064. 

Additio.nall y, th c multil cvel antcnna taught by Yanagisawa ' 064 is included in a portablc 

co.mmunieatio.ns device . See Yanagisawa '064 at I :8-,15 ("p resent inve ntio.n relates to an antenna 

fo.r transmitt ing and receiving radio. signals which is sui table fo.r use with a portable apparatus 

(e.g .. po.rtable telephone set) and a radio. (AM and FM) and T V apparatus using th e same 
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antenna, and morc specifically to a small -sized antenna for transmill ing and receiving radio 

signal s of two or more frequcney bands and a radio apparatu1:i using the same small-s ized 

anterula") (emphasis added). 

An embodimcnt di1:iclosing the antcnna included In a mobile te lephonc is depicted In 

Figure 22. 

." 

00 

FIG.22 

Yanagisawa '064 Figure 22 

13. The multi-band antenna set forth in claim 12, wherein said portable 
communication device is a handsel. 

A" shown above, claim 12 is rendered obvious by an antenna taught by Yanagisawa '064. 

Yanagisawa '064 di scloscs that thc "present inve ntion re lates to an antenna for transmitting and 

receiving rad io signals wbich is suitable for usc with a ponable apparatus (e .g. , portable 

tderhonc .,>ct). " Yanagisuwa '064 at J :g- JS (emphasis added); see also Figure 22. Moreover, 

onc of ordina ry ski ll in the at1 understands that Yanagisawa '064 is designed to opcrdte in a 

handset, including th c cmbodimcnt modelcd by Dr. Bodnar. OTH-H, Declaration of Dr. Bodnar 

at 1,25. 

14. The multi-band antenna set forth in claim l3 , wherein said antenna 
ol)erates at multiple frequency bands, and wherein at least one of said 
frequency bands is operating within the 800 MHz-3600 MHz frequency 
range. 

As shown above, claim J 3 is rendered obv iolls by an anlenna taught by Yanagisawa ' 064. 

Yanagisawa '064 di scloses that " it is possiblc to transmit and receivc s ignal s of multi -frcqucncy 

bands of even-number relationship (e.g., 900 MHz and IXOO MHz as wi th the case of the 
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portable tc lephonc sets) by usc of a sing le antenna" Yanagisawa '064 at 4: 15-25. In addition, 

the resonant fn.:queneies measured on the embodiment modeled by Dr. Bodnar incl ude rcsonant 

frequency bands centered on 800 MHz, 1450 MHz, 1850 MHz, and 2275 MHz which are alJ 

within the claimed operating range . OTH-H, Declaration of 0 ... Bodnar at 132. 

30. A multi-band antenna according to claim I, wherein the antenna operates 
at three or more frequency bands and tbe antenna is shared by three or more 
cellular services. 

As shown above, claim I is rendered obvious by an antenna taught by Yanagisawa '064 . 

In addition, Yanagisawa '064 discloses that the s ingle antenna as illustrated in Figure I operates 

at three or morc frequencies. Sec Yanagisawa '064 at 4:22-25, 13:25-30, and 13:35-42. 

Simi larly, the antenna taught by Yanagisawa ' 064, which is modcled by Dr. Bodnar, operates at 

more than three frequency bands and can be shared by th ree or more cellu la r serv ices operating 

at thosc frequency bands. OTH-H, Dr. Bodnar Dcclaration at ,,33-36. 

n. CLAlMS J, J2-14, AND 30 ARE A,'TICIPATED tty CRA1'1GEAT UNDER 3S L".S.c. 
§ 102 

Requester respec tfully submits that Claims 1, 12-14, and 30 of th e '43 1 patent are 

anti cipated by Pankinaho under 35 U.S.c. § 102. A claim chart appl ying Grangeat is submitted 

herewith as Exhibit CC-8. 

t. A multi-band antenna comprising: 

Grangea t discloses a multi-band an tellna (i.e. , an antenna capable of opcra tion in multiple 

frequcncies concurrent ly). SeL', Grungeat, 3:33-.~8 ("The prcsent invcntion is more particularly 

cOllcemed with the situation in which an antcnna of the above kind must have the fo llowing 

properties: it must be a multifrcqucncy antenna, i.c. it must bc able to transmit and/or to rccc ive 

effic ieotly on more than one operating frequency"). 

a conductive radiating element including at least one multilevel structure, 

Grangeat discloses a conductive radi ating elemen t with a multi level structure, (i.e ., a 

multi -band dipole antenna). See, Grangeat, 4:41 -64 ("a plu rality of conduc tive zones on the top 

surface of the substrate and cach having an clongate shapc imparting a candlestic k shape to the 

antc nna ~") ; sce a/so Grangcat, 6 :7-16 ("The dev ice includes a mai n conductor consisting of two 

sections C I and C3 connected to thc patch 6 at an interna l conncction point 18. It further 
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includes a composite ground conductor that co-operates with the maln conductor and is 

described below. It constitutes all or pan of a connection sYlStem that connects the resonant 

stru cture of the antenna to a signal proces..<;ing unit 8, for example to excite one or more antenna 

resonances from that uni t in the case of a transmit antenna."); see also Grangeat., 6:40-5 1 ("The 

longitud inal extent of this slot defines in the patch a front region Z2, ZI, Z12 in which the slot 

divides a primary zone Zl from a secondary zone Z2."); see also Grangeat, Figu re 2, shown 

below. 

" -l "' 
" 

1 ~ -

Grangeat at FIG 2 

In related proc~edings, the Patent Owner has asserted that th e claimed multil evel 

structure requires thc same portion of the antenna to be active for multiple resonant frequency 

bands.9 As disc losed in Grangeat, the primary portion of the antenna, Z l , is active and shared 

for both resonant frequencies, while secondary portion Z l is only act'ive for the second rcsonant 

frequency. Therefore, Grangeat anticipates the claimed multilevel stlllcnire even under the 

Patent Owner's improperly narrow interprctation of the cla im. 

said at least one multilevel st.-uclure comprising a plurality of 
electromagnetically coupled geometric elements, 

Grangc.at di scloses a multil evel st l1.Jcnlre composed of electromagnetically coupled 

geomctric clements. Sec. Grangcat, 4:41-64 ("a plurality of conductivc zones on the top surfacc 

9 Requester does not agree that Paten t Owner's interpretation is correct, but presents it here to 

show that the prior art renders the elaim unpatentable even under s lleh an improper 

illtcrpretatlon. 
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of the substrate and eaeh having an elongate shape imparting a candlest ick shape to the 

antenna;"): see also Graogcat, Figure 2, shown bdow. 

Gmngeat at FIG 2 

said pluralil)' of geometric elements including at least two portions, a first 
I}ortion being associated with a first selected frequency band and a second 
portion being associated with a second selected frequency band, 

Each of the geometric clements of the antenna disclosed by Grangeat is assoc iated with a 

selected frequency band. See, Grangeat, 6:40 - 7:4 (''The antenna of the example is a dual

frequency antenna, i.e. it must give risc to at least two resonances so that it can opera te in two 

modes corresponding to two operating frequencies ... [T]he longitud inal exten t of thi s slot 

defines in the patch a front region 22, 2 1, 2 12 in which the slot divides a primary zone Z l from 

a secondary zone 22 ... IOjne operating mode of th e amenna then constitutes a primary mode in 

which a standing wave is estab lished by virtue of propagation of traveling waves both ways in 

the longitud inal direction or a direction n(;ar the longihldinal di rection, the waves propagating in 

an area inciliding the primary zone and the rear region and substan tiall y exclud ing the secondary 

zone 22. Another operating mode constitutes a secondary mode in which a standing wave i ~ 

established by virtue of propagation of travel ing waves both ways (the same as before) in another 

area including the primal)' and seconda ry zones and the rear region.")(emphasis added); see also 

Grangeat, Figure 2 shown below. 

said second I)Ortion being Jocaled substantially within the first portion, 

The sc:cond portion of the multi-band antenna of Grangeat is located within the first 

portion. See, Grangeat, Figure 2 shown below. 
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said first and second portions defining empty spaces in an overall structure 
of the conductive radiating element to provide a circuitous current path 
within tbe first portion and within the second portion, 

The portions of the multi-band anterma of Grangeat define empty spaces between them 

and provide a circuitous Clment path. See. Grangcat, 4:4 1-64 (" a plurality of conductive zones 

on the top surface of the sub,<; trate and each having an elongate shape imparting a candlestick 

shape to tbc antelU1a;"); see also Grangeat, Fig. 2. 

and the current within said first portion providing said first selected 
frequency band with radio electric behavior substantially similar to the radio 
e.lectric behavior of said second selected frequency band and the cun-ent 
within the second portion providing said second selected frequency band 
with radio electric behavior substantially similar to the radio electric 
behavior of said first selected frequency band. 

The radio elec tric behavior of the frequency band" con'esponding to the two portions of 

the multi-band anteona disclosed by Grangeat are similar to each otber. See, Grangcat at 7: 14-J 7 

("the same antenna impedance value for the valious operating frequencies. "); see a/so, Grangeat, 

9:52 - 10:J4 ("primary operating frequency: 940 MHz, secondary operating freq uency: 870 

MH z, input impedancc: 50 ohms"); see also. Grangeat , Fig. 4, shown bclow. Furthcl11lorc, 

Grangeat discloscs that both the first and second resonant frequency bands would bc similar 

radiating patch element.\ over the same ground plane so they would have a similar radiation 

pattel"ll . The primary portion radiates at all resonant frequency bands, so the only change 

between bands is that the outer arms radiate at other bands. See, Graogeat, 6:52-64. 
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Figure 4 - Crangeal 

12. The multi-band antenna set forth in claim 1, wherein said antenna is 
included in a portable communications device. 

As show n above, Claim I is anticipated by Grangcat. Additionall y, in the multilevel 

antenna disclosed by Grangeat, is included in a portable communication.s device. See, Grangcat, 

Abst ract ("The in ven tion applies in particular to pOl1ablc tel ephones and to their base stations."). 

13. The multi-band antenna set forth in claim 12, wherein said portable 
communication dc"ice is a handset. 

As sbown above. Claim] and C laim 12 are ant icipa ted by Grangeat. Additionally, the 

portable communication dev ice disclosed by Grangeat, is a handsel. See, Gnlllgeat, Abstract 

("Thc invent ion appli cs in particular to portable telephones and to their base stations."). 

14. The multi-band antenna set forth in claim 13, wherein said antenna 
operates at multiple frequency bands, and wherein at least one of said 
frequency bands is Ol)c.-ating within the 800 MHz-3600 MHz frequency 
range. 

As sho wn above, Claim I, 12, and 13 are antici pated by Grangeat. Furthermore, the 

multi -band antenna disclosed by Grangeat operates at 940 MHz and 870 MHz. See, Grangcat, 9: 

52-59 ("primary operating frequency: 940 MHz, sccoudal)' operating frequency: 870 MHz"). 
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antenna disclosed by Grangeat operates at three or more frequency bands and the antenna is 

shared by three or more cel lular serv ices. Moreover, the Grangcat <tntenna discloses operation 

850-950MHz, which is shared by at least three cellular services. See Grangeat, 9 :52-59 

("primary operating frequency: 940 MHz, secondary operating freq uency: 870 MHz,"); see a/su, 

Grangcat, 10: 14-30 ("Fi.rst of all , it caters fo.r the fact that three o.perati.ng frcqucncies arc needed. 

The patch 106 therefore additionally includes two mutually symmetricaltertiaJ), zones. A first U

shaped slo.t FlO I partly separates the primary zo.ne Z I 0 I fro.m the two. seco.ndary zo.nes Z I 02 and 

Z112. It lies within a second slot FI05 thc same shape separating the sccondary zones from thc 

tert ia ry zones Z 103 and Z 11 3."); see also, Grangeat, Fig. 5, shown below. 
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Figure 5 - Crangeat 

C. CLAfMS I, 12-14, ANI) 30 ARF. ANTICIPATf.1) BY YANG UNOER 35 U,S,c' § 102 

Requester respectfu ll y submits that Claims 1, 12-14, and 30 o.f the '431 patent are 

anticipated by Yang under 35 V.S.c. § 102. A claim chart applying Yang is subm itted hen.;with 

as Ex hibit CC-c. 

1. A multi-band antenna comprising: 

Yang disclo.ses a multi-band antenna (i.e. , an antcnna capable o.f o.peratio.n in multiple 

frequenc ies concurren tl y). See, Yang. Abstract ("A rcduced size widcband antenna operates at 

mul tiplc frequency bands."). 
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a conductive radiating element including at least one multilevel structure, 

Yang discloses a conducti ve rad iating clement with a multilevel structure. See, Yang, 3: 

22-34 (" FIG. 4 illust rates a simple "'vo frac tal clemen t an tenna 38 inc luding a first substanti all y 

square frac tal elemcn! 40 having sidcs L3 , L4 that are tcn centimeters in length. A gap L5 of a 

length of two centimeters is provided on one side of the fractal element 40, and connec tion paths 

42 cormeci the firs t fracta l element 38 to a second substanti all y square fra(.: tal element 44 havi ng 

sides LI . L2 tbat are eighteen cent imeters in length. The inpu t impedance of the antenna 38 over 

a desired frequency bandwid th is illustrated in FI GS. 5(a) and 5(b). TI1C rad iation pattern fo r thc 

antenna 38 at a frequency of I GHz is shown in FIGS. 6(a), (b) and (c). at a frequency of2 GHz 

is shown in FIGS. 7(a),(b) and (c), and at a frequency of 3 GHz is shown in FIGS. 8(a), (b) and 

(e))" 

38 /' 
r-

/ 40 ,-
Y L3 

V 

L 
l5 

1I 
4~ I ~l4· , 

f--; 44 , 
L2 L 

F/G4 
Yang at FIG. 4 

said at least one multiJevel structure comprising a plurality of 
electromagnetically coupled geometric elements, 

The multi lcve l 8tructurc of Yang comprises a plural ity of electromagnetica ll y coupled 

geomet ric clements. See, Yang, 3:22-34. "FIG. 4 illus trates a simple two fractal clement an tenna 

38 including a first :mbstantial ly square fractal element 40 hav ing s ides L3, L4 that are ten 

centimeters in length. A gap L5 of a lengtb of two centimeters is provided on one side of the 

fractal element 40, and eon.necti on paths 42 connect the fi rst fractal clement 3X to a second 

substantiall y square fracta l element 44 having sides L I, L2 that arc eighteen centimeters in 

length. The input impedance of the antenna 3~ over a desired f.requency bandwidth is il iLl.'>trated 

io FIGS. 5(a) and 5(b). The radiation pattcrn fo r the antenna 38 at a frequency of I GHz is shown 
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in FIGS. 6(a), (b) and (c), at a freq ucncy of2 GHz is shown in FIGS, 7(u),(b) and (c), and at a 

freq uency or 3 Gl-l z is shown in FIGS, 8(a), (b) and (c)") 10 

said plurality of geometric elements includillg at least two portions, a first 
portion being associated with a til'sl selected frequency band and a second 
portion being associated with a second selected frequency band, 

Each of the geomch'ic elements of the antenna disclosed by Yang is a..;sociated with a 

se lected frequency band. See Yang, 1:66-67 ("FIGS. 6(a)[shown below], (b)[shown below] and 

(c)[shown below1 illustrate the rad iation pMterns for the antenna illust rated in FIG, 4 at a 

frequency of I GHz; FIGS, 7(a)[8hown bclow], (b)[shown bc low] and (c)[shown bclow] 

ill ustratc thc radiation pattcrns for thc an tenna illustrated in FIG. 4 at a frcquency of 2 GHz: 

FIGS. 8(a)[shown below], (b)[shown below] and (c)[shown below] illustrate the radiation 

patterns for the antenna illustrated in FIG . 4 at a frequency of3 GHz") 

, .. , ... . .. .. ... 
j 

f IG f:<l 

Figure 6a-6c - Yang Figure 7a-7c - Yang Figure 8a-8e - Yang 

said second portion being located substantiaU)' \\ilhin the firsl portion, 

The second portion of the multi-band antcnna of Yang is located within the first portion 

insofar as they substant ial ly overl ap (compare to PaLent Owner's infringement contentions). See 

Yang, 3:22-34 ("F IG. 4 illustratcs a simple Iwo fracta l clement ante nna 38 including a first 

substantiall y square fractal clcmcnt 40 having s ides LJ, L4 that are tcn cen timctcrs in lcngth. A 

10 Yang slal..:s Ih~' fr,H,:t:l1 ckmcnts may Ix: 10flllCd hy:t pall~·nl<.;d mo.;l<lllraIX (c,g .. <ll~)lygonl or altcrnalivdy Irom (1 

wire (e.g,. a rolyhednm). Yang at 3:36-45 ("FOJ' EXillllrk. lhc frac lal ekll\ents ..:an be Lonn<.:i.l or a [l'ltlern..:d metal 
layer [)la\X;d on a suns Irate. when.: in the ran..:rned Illdallayer can bc ell l Li'om a solid she~·1. . . Alternatively. til..: 
[t<lctal d":llleDls can be fonne·d of win.: or other sdf ,sup[)oI1ing conductive materials.") 
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gap L5 of II length of two centimeters is provided on one s ide of the fracta l clement 40, and 

connec tion patlls 42 connect the fi rst fractal clemcDf 38 to a second substantially square fracta l 

element 44 having sides Ll, L2 that are eighteen centimeters in length . The input impedance of 

the antenna 3R over a desired frequency bandwidth is illustrated in FIGS. 5(a) and 5(b). The 

radiation pattem fo r the antenna 38 at a frequency of 1 GHz is shown ill FIGS. 6(a), (b) and (c), 

ata frequency of2 GI-lz is shown in FIGS. 7(a),(b) and (c). and ata frequencyof3 GHz is 

shown in FIGS . 8(" ), (b) and (e). ") 

said first and second I}Ortions defining empty SI)aces iu an overall structure 
of tbe couductive radiating element to provide a circuitous current path 
within the first portion and within the second I)Ortion, 

The portions of the multi-band an tenna of Yang define empty spaces between them and 

provide a circuitous current path , as shown below in Figure 4 from Yang. See also Yang, 3:22-

34 ("FIG. 4 ilLustrates a s imple two fractal clement an tenna 38 including a first substantially 

square fractal dement 40 h.aving sides L3 , L4 that arc ten cen timeters in length . A gap L5 of a 

length oftwo centi meters is provided on one s ide orthe fractal clement 40, and connect ion paths 

42 coonect the first fracta l element 3R to a second substantiall y square fractal e lement 44 havi ng 

sides LJ , L2 that are eighteen centimeters in length . The input impedance of the antenna 38 over 

a desired frequency bandwidth is illustrated in FIGS. 5(a) and 5(b). The radiation pattern for the 

antenna 38 at a frequency of I GHz t·.; shown in FIGS. 6(a), (b) and (c), at a fr(:qllcncy of2 GHz 

is shown In FIGS. 7(a).(b) and (c ), and at a frequenc y of3 GHz is shown in FIGS. 8(a), (b) and 

(e) .") 
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and tlte current ',ithin said first portion Ilroviding said first selected 
frequency band with radio electric behavior substantially similar to the radio 
electric bebavior of said second selected frequency band and the current 
within the second portion providiug said second selected frequency band 
with radio electric behavior substantiaUy similar to the radio electric 
behavior of said first selecled frequency band. 

The radio elec tric behav ior of the frequency bands corresponding to the two portions of 

the mul ti-band antenna disclosed by Yang are simi la r to eacb olher. See Yang, 1 :66-67 ("FIGS, 

6(a) [shown below]' (b)[shown below] and (c)[shown below] illustntte the radiat ion patterns for 

the antenna illus trated in FIG . 4 at a frequency of I GHz: FIGS. 7(a)[shown below], (b)[shown 

below] and (e)[shown below] illust rate rhe rad iat ion p8lterns for the an tenna illustra ted in FIG . 4 

at a frequency of 2 GHz; FIGS. 8(a)[8hown below] , (b)[shown below] and (c)[showil below] 

illustrate the radiation patterns for the antenna illustrated in FIG . 4 at a frequency of 3 GHz") 

Figure 6a-6c - Yang Figure 7a-7c - Yang Figure 8a-8c - Yang 

12. The multi-band antenna set forth in claim 1, wherein said antenna is 
included in a portable communications device. 

As shown above. Claim 1 is anticipated by Yang. Addit ionally, the multi level anterUlii 

disclosed by Yang. is suitable fo r inclusion in a portable conununications device. The disc losure 

of Yang d escribe~ that one of its objects is small an tenna for "personal mobile usc." S;!e Yang, 

I :26-34 ("Tradit ionall y, wideband antennas in wireless low frequency band can only be ac hieved 

with heavi ly loaded wire antennas, which means that a diffe rent antenna is needed for each 

frequency band. As a result. these antennas arc large in size and they arc cumbersome and bulky 
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for perso nal mobile usc . It wou ld therefore be des irable to provide an antenna struerure that 

overcome~ the deficiencies of convcntional antenna st ructures ." Moreover thc opcratin g 

frequencies of the Yanagisawa anteOJ1a, I GHz, 2 GHz and 3 GAz. are fi'equencies used by 

mobi le serviees. See, Yang, Col. I, lines 6O-67("FIGS. 6(a), (b) and (e) illustrate the radiation 

patterns fo r the antclU1a illustrated in FIG. 4 al a frequeney of I GHz; FIGS. 7(a), (b) and (c) 

il lustrate the radiation patterns for the antenna illustrated in FIG. 4 at a frequency of 2 GHz; 

FIGS. }(a). (b) and (e) illustrate the rad iat ion patterns for the antenna il lustrated in FIG. 4 at a 

frequency of3 GHz") 

13. The multi-band antenna set forth in claim 12, wherein said portable 
communication device is a handset. 

As shown aboye. Claim I and Claim 12 are ant ic ipa ted by Yang. Additionally, the 

portable communication device disclosed by Yang is a handset. See Yang. I :30-34, ("As a 

result, th ese antennas arc large in size and they arc cumbersome an d bulky for personal mobil e 

usc. It would there fo re be desi rable to provide an an tenna st ructufC th at overcomes the 

deficiencies of conventional antenna stru crurcs. tI) 

14. The multi-band antenna set forth in claim 13, wherein said antenna 
operates at multiple frequency bands, and wherein at least one of said 
frequency bands is Ol)erating within the 800 MHz-3600 .MHz frequency 
range. 

As shown above, Claim I , 12, and 13 are antic ipated by Yang. FurthclTOore, the mu lti

band antenna disclosed by Yang operates at 1000 MH z, 2000 MHz and 3000 MHz. See Yang, 

I :66-67 ("FIGS. 6(a ), (b) and (c) illustrate the radiation patterns for th e antenna illustrated in 

FIG . 4 at a frequency of I GHz: FIGS. 7(a), (b) and (c) illustrate the rad iation patterns for th¢ 

antenna illustrated in FIG . 4 at a frequency of 2 GH z; FIGS. 8(a), (b) and (c) illust rate the 

radiation patlems for tbe ao tenna illustrated in FIG . 4 at a frequency of3 GHz"). 

30. A multi-band antenna according to claim I, wherein (he antenna operates 
at (hree or mOl·e frequency bands and (he antenna is shared by three or more 
cellular services. 

As shown above, C laim I is anticipated by Yang. FU l1ilermore, tbe multi-band antenna 

disclosed by Yang operates at three or more frequency bands and the antenna is shared by three 

or morc ce llu lar services. As noted above. Yang operates at 1000 MH z, 2000 MH z and 3000 

MHz, making the antenna sharable by three or more frequencies. See Yang, I :66-67 ("FIGS. 
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6(a), (b) and (c) illustrate the rad iation patterns for the antenna illustrated tn FIG. 4 at a 

frequency of I Gt-Iz: FIGS. 7(a). (b) and (c) illustrat e the radiation patterns for thc antenna 

il lustrated in FIG. 4 at a frequency of 2 GHz; FIGS. 8(a), (b) and (c) illustrate the radiation 

patterns for thc antenna illustrated in FIG. 4 at a frequency of3 GHz"). 

O. CI.AIMS I, 12-14, AN030 ARf RF..\'Or.REO OBVIOUS BV MISRA UNDER 35 U .S.c. 

§ 103 

Requcster resr eetfully submits that Claims I, 12- 14 and 30 of the '43 1 patcnt arc 

rendered obvious by Mi:-'ra under 35 U.S.c. § 103 . A claim chart applying Misra is submitted 

herewith as Exhibit CC-D. 

While Misra doesn't explicitl y disclose usc of the antenna in a portable communication 

device halldset, one of ordina ry ski ll in the art would be motivated to do so based on the smail 

size and operational characteristics of Misra. OTH-H, Declaration of Dr. Bodnar at '150. Misra 

teaches th ree different feeding positions for the antenna. This proposed rejection relics on the 

structure and operation of the comer feed embodiment CIS taught by ?v.Iisra. Misra at rg. 66-67 

and Figure 1; ~'ee also OTH-H, Declaration of Dr. Bodnar at ,M]49-61. 

Furthermore, Misra discloses a multi-band antenna design but docs not explicitly disclose 

the measurements of current density, which Owner asserts is required to demonstrate that an 

anterma has a multilevel structure. See Patent Owner Appeal Brief to the ' 14~Q Reexamination, 

filed February 22, 2013 at 11. In addition, eet1ain operational characteristics for the disclosed 

antennas are not expressly given at aJl resonant freq uency bands. Therefore, it wou ld have been 

obviow, to one of ordinary skill in the art to model an antenna as taught by Misra in order to 

measure the current density, CUiTent paths and other relevan t radio clew·ic characteristics of the 

antennas at the reSOtlant frequency bands. Model ing an antenna is a routine task to those of 

ordinary skill in the art to demonstrate how all embodiment of an antenna taught by \1isra 

operates. 

1. A multi-band antenna comprising: 

Misra discloses a concentric microstrip sq uare- ring antenna that operates in multiple 

bands. Misra at pg 66-67 and Table I . Misra teaches that at least three concentric square rings 

can be used with multiple options for tbe placement of the feed line. ld. Requester rel ies on the 

teachings related to the corner feed embodiment for thi s rejection, shown below. 
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Figure 1 of Misra 

a conductive radiating element including at least one multilevel structure, 
said at least one multilevel stl'ucture comprising a plurality of 
electromagnetically coupled geometric elements, 

The Misra multi -band antenna includes at least one mu ltil evel structure. See c.g., Misra at 

pg. 68 ("the concentric microstri p square ring antenna has a multiple band effect.") The 

structure of the antenna is comprised of a plu rality of d irect ly coupled geome tric clements, Misra 

at Figures 1,2 and pg. 67-68 (stating the length of the sides is muc h greater than the width, e.g. 

I.Oem x O.2em); see ah"o OTH-H, Dr. Bodnar Declarat ion al ' 15 1. In fac t, Misra provides the 

necessary information to ca lcu late the approximate phys ical dimension of the disclosed antenna , 

ld. at '153. The antenna modeled by Dr. Bodnar substantially replicates those dimensions. Id. at 

~54. 

The Misra antenna comprises ident ifiable polygons as illustrated below. See also e.g., 

OTH-B, Owner's Infringement Contentions at 1 and OTH-C, Owner's Trial Demonst rative, at 

35-39. 
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Misra showing geometric elements 

This antenna structure is a multi leve l s tructure because it meets all the st luctural 

requirements of a multi level stnlCture under the broadest reasonable interpretation. See Ri ght of 

Appeal :.JoLice of co-pending reexamination of fhe '431 patent, cntr\. #95/001,4),;2, mail ed 

August 9, 2012 at 5. To the extent re levant , Misra also would not be excluded under the Patent 

Owner's narrow claim interpretation of multileve l structure. Misra's multi band behav ior is not 

due to a groupi.ng of single band antennas because Misra is a single antenna that resonates at 

more freq ucncics than it has rings. Misra at pg. 67, Table I; OTH-H, Dec laration of Dr. Bodnar 

at ' 151-52. Nor docs Misra contain any conccnrntt~d or integrated reactive clements that force the 

apparition of new frequencies. {d. At most, the rings of Misra are capac itivcly coupled just like 

the multi level struCllu'cS shown in Figures 4 .12 and 3. J 3 of the '431 patellt. 

In addition, Misra aLso teaches th e operational function that the same antenna portion is 

reused at multip le frequencies, which is asserted a:; a nece:;sary feature of a multilevel structure 

by the Patent Owncr. After one o f ordinary ski ll in the al1 mode ls thc antenna taught by Misra, 

tbe CU1TClll density at ·various frequencics can be measured 10 show Ihal Ihe same portions of the 

anterula are associated with mu ltip le frc<]uency bands. Two such measurements are shown 

below: 
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7.72 GHz 2.79 GHz 

OTH-H, Declaration of Or. Bodnar at Exhibit B, Jlgs. 24 and 26 

At a minimum., the below shaded ponions are as..,>ociated with the respective frequency 

bands us ing the Patent Owner's in terpretat ion of claim scope. See OTH-C, Owner's Trial 

Demonstrative at 54-55. 

f irst Portion Associa ted 
with 7.72 GHz Band 

Second Porti on As sociated 
with 2.79 GHz Band 

Portions associated with SI)ecified frequency bands 

According to the Patent Q\vllc r, the opcl'Cl tiona l function tbat the same geometri c element 

is reused fo r more than onc frequency band is req uired of a multilevel structure. S('e Patent 

Owner Appeal Brief to the ' 14X2 Reexa mination, fi led February 22 , 20J 3, at 12. Given that 

some of the same geometric clements arc lIsed for different frequency bands, Misra is a 

mul tilevel antenna under the broadest reasonable interpretation or even under the Patent Owner's 

nalTOW constmction requ iling reuse of geometric elements. 
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said 1)lurality of geometric elements including at least two I)Ortions, a first 
portion being associated with a first selected frequency band and a second 
portion being associated with a second selected frequency band, 

Misra discloses that the s ingle antenna as illustrated in Figure 1 is resonant at two or 

more frequencies. SCI: Misra at pg. 68 and Table 1. S imi larly, the antenna taught by Misra, which 

is modeled by Dr. Bodnar, resonates at more than two frequency bands. See OTH-H, Dr. Bodn<lr 

Declaration at 4.155. Each of these resonant frcqucncy bands has an associatcd ponion of the 

antenna re~pon~ible for the resonance. According to thc Owner. the scope of thi ~ limitation reads 

on portions of the antCOJ1a having a majority of current density above -20 dB. See e.g, OTH-G, 

Dr. Long's Expel1 Rep0l1 at 52-55. 

As shown in the previous figures, when the samc analysis is performed on an antenna, as 

taught by Misra, the results show that Misra teaches this limitation in accordance with evcn the 

Owner's nalTOW construc tion of this claim. See OTH-H, Dr. Bodnar Dcclaration at ~5g and 

Exhibit B. 

said second portion being located substantially within the first portion, 

Patent Owner argucd that the scope of th is claim covers atlcast when the second portion 

overlaps with the first portion, as depicted in thc Pateo t Owner's infringcmen t contentions. Sl.!e 

OTH·B, Owner 's Infringement Contentions at 3. When the same analysis is performed on the 

antenna taught by Misra, the resu lts show that\llisra teaches this Jimitation under the broadest 

reasonable construction or eve!] under the Patent Owner's narrow construction. 
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As seen in th e above figure, acti ve portions associated with the second frequency band 

overlap active portions a.'~sociated with th c first frcquency band. 

said first and second portions defining empty spaces in an overall sh'uctul'e 
of the conductive radiating element to provide a circuitous current path 
within tbe first portion and within the second portion, 

As can be seen from the fi gure below, port ions of the Misra antenna form empty space~ 

withio the concenhic square rings, which provide a circuitous current path. Th is is true even 

undcr Ihe claim scopc asscrtcd by the Patent Owner for infringement. Set: OTH-B, Patcnt 

Owncr's In fringement Contentions at 4. 

Empty spaces define-d by first 

Misra 

Further, as d iscussed in the claim interpretation section, Patent OWlle r has previously 

eonstlllcd ci rcu itous current path to encompass two lincs connected at an angle. See Patcnt 

Owner' s Re. .. .;ponse to ACP fi led JanualY 3, 201 2 in 95/001,482 at [1. Patent Owner later 

distanced itsclffrom that construction but contends that s traight li nes connected at four angles 

(or bends) is with in the claim scope without s pecifying how the spec ification of the' 43 J patent 

limits the number of bends. See Patent Owner Rebuttal Brief to the ' 1 4~2 Reexamination, filed 

August 16.2013 at 9- 10. 

As s~n in the prev ious figu res, the current starts diagonally c losest to the feed line, spl its 

at the first comer, and then bends at caeh s ubsequent comer. See OTH-H, Declarat ion of De 

Bodnar at 1159 and Ex hibit B. This results in at least four bends for the current paths of each of 
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thc fi rst and sccond portions since th c currcnt path of cach travels across all four comers of at 

least one square. 

Thus, Misra teac hes a '·c irc uitous cun·cnt path" based on th c broadest reasonable 

interpretation of that tcrm and also with in the scope of the clai m as alleged for infr ingement by 

the Patent Owner. 

and the current within said first portion providing said. firsf. selected 
rrequency band with radio electric behavior substantially similar to the radio 
electric behavior or sa id second selected (requency band and the current 
within the second portion providing said second selected rrequency band 
with radio electric behavior substantially similar to the radio electric 
behavior or said first selected frequency banel. 

Misra teaches that the rad io elec tric behavior is substant ia lly similar between the first and 

second frequency bands . Misra at pg. 68-69. (noting that VSRW remains below 2.0 for each 

band of the corner fed embodiment and providing four simi lar radiation patterns for the comer 

fed embodiment). 

Furthennore, when one of ordinary skill io the art models the antenna taught by Misra, 

the radio electric behavior can be measu red including the radiation patterns and impedance. 

These rad iation pattc l11s of the modeled antenna would bc considered substantially similar and 

omnid irectional at each fn::quency band to one of ordinary skill in the art. SI:.t: OTH-H, 

Declaration of Dr. Bodnar at'l 60. Tn add ition , to one of ord inary ski ll in the art , the impedance 

for each frequency is substantiall y similar and all arc under the VSWR 4.0 thresho ld that the 

Owner's re li cs on to show similarity for infringement. See OTH-H, Declarat ion of Dr. Bodnar at 

~ 61. 

12. The multi-band antenna set fortb in claim I, wherein said antenna is 
included in a portable communications device. 

As shown above, claim I is rendered obvious by an antenna taught by Misra. 

Additionall y, OIlC of ordinary ski ll in th c art would look to lise the multilevel anten na taught by 

Misra in a pOitable communicat ions device because of the small size of the antenna and the radio 

electri c characteri stics are suited for a portable electronic device. See OTH-H, Decla ration of Dr. 

Bodnar at ~50. Further, one of ord inary skill in the art would be motivated to use Misra io order 

to provi de access to multiple d ifferent communicatio n serv ices using a single antenna. fd. 

Finally, implementation of Misra's antenna into a portab le communication dcv iee is wi thin the 
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level of ~kill of one of ordinary ski ll 10 the art and it would not requ ire any undue 

experimentation. [d. 

13. The multi-band antenna set forth in claim l2, wherein said portable 
communication device is a handset. 

As shown above. elaim 12 is rendered obvious by an antenna laught by Mi ~ra . 

Additionall y, one of ordinary sk ill in the <l rt would look to Lise the multilevel antenna taught by 

Misra in a portable communications dev ice handse t because of the small size of the an tenna 

(2.42 x 2.42cm ) and the rad io e lect ric characteristi cs of the antenna arc suited for a pollable 

electronic dev ice. Site OTH-H, Dec laration of Dr. Bodnar at ~50 . Implementation of ~isra' s 

antenna into a handset is wi th in the leve l of skill of one of ordinary ski II in tbe art and it would 

not require any undue experimentation. lei. 

14. The multi-band antenna set forth in claim 13, wherein said antenna 
operates at multiple frequency bands, and wherein at least one of said 
frequency bands is operating within the 800 Mlh-3600 MHz frequency 
range. 

As shown abow. cla im 13 is rendered obvious by an antenna taught by Misra. Misra alw 

teaches that two resonant frequcncy bands for the corn er feed arc 2612-265 MHz and 2740-2773 

MHz. Misra at pg. 67 and Tab le I. In addition, the resonant frequencies measurcd by Dr. 

Bodnar inchlde the frequency band centered on 2790 MHz which is within the claimed operating 

range. SI:C: OTH-H, Declaration of Dr. Bodnar at "1155. 

30. A multi-band antenna according to claim I, wherein the antenna operates 
at three or more frequency bands and the antenna is shared by tbree or more 
ceUular services. 

As shown above, cla im I is rendered obvious by an an tenna taught by Misra. In addition, 

Mi~ra discloses that the single an tenna ilJustratcd in Figu re 1 operates at tbree or more 

frequencies. Misra at Table l. Similarly, the antelma taught by Misra which is modcied by Dr. 

Bodnar operates at more than three frequency bands and can be shared by three or more cellular 

services operating at those fi'cquency bands. See OTI-I-H, Dr. Bodnar Dec laration at ~57-59. 
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E. CLAIMS 1, 12-14, AND 30 ARE RENDERED OHVIOUS BY CUO UNDER35 U.S.c. § 103 

Requesle r respect fulLy submit.s that C laims I, 12- 14 and 30 of th e '43 1 patent arc 

rendered obvious by Guo und er 35 U.S,C § .103. A claim chart applying Guo is submitted 

herewith as Exhibit CC-E. 

While Guo doesn 't ex plicitly disclose use of the antenna in a portable communication 

device hundset, one of ordinary skill in the art would be motivat.cd to do so based on the small 

size and operat.ional charac terist ics of Guo. OTH-H, Declaration of Dr. Bodnar a t ,Mj77 and 87. 

Guo discloses a multi-band antenna design but does not expl ic itl y disclose rhe 

measurements of current densi ty. which Owner asserts is required to demonSh·ate an antenna has 

a mul til evel stru cture. See Patent Owner Appea l Brief to the ' 1482 Reexam ination, filed 

February 22, 201 3 at 11 . In addition , certajn ope rationa l charact eristics for the disc losed 

antennas arc not express ly given at all resonant frequency bands. Therefore, it would have been 

obvious to one o f ordinary skill in the atl to model an antenna as taught by Guo in ordcr to 

measure the CUlTent dens ity, current paths and othe r relevant radio electric characteri stics of the 

antennas at the resonant frequency bands. Model ing ao antenna is a routine ta:.;k to those of 

ordinary skill in the art and it demons trates how an embodimenr of an ant enna taught by Guo 

operates. 

1. A multi-band antenna comprising: 

Guo discloses a multi-band antenna witb three resonant frequ ency bands. Guo at nW5 

("In thi s Le tter, we report on our experimental study of a double U·s lot rectan gular patch 

antenna . The res ulting antenna has 44%, impedance band width wi th good patte." characteristics. 

In this new structure, a third resonance is added by the second U-oS lot") (emphasis added); sec 

aim OTH-H, Dr. Bodnar D~clar:ttion at·1 75. 
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ground . 6 

unitmrn 

side view top v.lew 

Figure t of Guo 

a conductive radiating element including at least one multilevel structure, 
said at least one multiJevel structure COml)rising a Illurality of 
electromagnetically coul)led geometric elements, 

Guo di.scloses it conductive radiating clement (i.e., an antenna) including at least one 

mul tilevel structure. See, e.g., Fig. I, Guo, shown below, and pg. 1805. Guo 's stnJcturc of the 

antenna is comprised of a plurali ty of electromagneticall y coupled gcoruen'ic elements . Guo at 

Figure I and pg. 1805. For example, tbe Guo antenna comprises identifiable polygons as 

illustrated below. See aho t:! .g., OTH-B, Owner's Infringement Contentions at I and OTH-C, 

Owner's Trial Demonstrative, at 35-39. 

Guo annotated to show geometric elements 

This antenna structure is a multilevel s tl11cture because it meets all the stl1letural 

requirement.s of a multilevel stmcture under the broadest reasonable interpretation . See Right of 

Appeal "'Jolice of co-pending reexamination of the '43 1 patent, cntrl. #95100 L,482, mailed 

August 9, 201 2 at 5-6. To the extent relevant, Guo also would not be excluded under the Patent 
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Owner's narrow claim interpretation of mu ltileve l structu re. Guo's multi -band behavior is not 

due to a grouping of sing le band antennas bccause Guo is a single antenna that resonates at 

multi ple frequencies. See OTH-H, Declaration of Dr. Bodnar at , ,-]75 and 81. Nor doc!; Guo 

contain any concentrated or integrated rC<lctivc elements tbat force the apparition of ncw 

frequencics. See OTH-H, Dec laration of Dr. Bodnar at ~76. The U-slots of Guo alter the resonant 

frequencies of the patch by altering the distance trave led by the current at certain frequencies 

rather than through the usc of reactive clemen ts . Id. 

In addition. Guo also teaches the operational function that the same antenna portion is 

reused at multip le frequencies. which is assellen as a necessary feature of a multilevel structure 

by Owner. After one of ordinary sk ill in the art models tbe antenna taught by Guo, thc cun'ent 

dens ity at various frequencies can be me<lsured to show lh<l t the same ponions of (he antcn na arc 

associated wi th multiple frequency bands. Two such measurements arc shown below . 

1.,8 Glh .1.32 GHz 

OTH-H, Declaration of Dr. Bodnar at Exhibit B, )}gs. 41 and 42 

At a minimum, the below shaded portions arc associated wi th the respcct ive frequency 

bands using the Patent Owner's intL:rpn:!tation of claim SCOpL:. See OTH-C, Owner's Trial 

Demonstrative at 54-55. 
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First Portion Associated with 1.58 GHz Se-cond Portion Aswdat~d with 1.12 GHz 

Portions assoc iated with specified frequency bands 

According to the Patent Owner. the operational function that the same geometri c clement 

is reused for more than one frequency band is requircd of a multilevel s tlllcturc. See Patent 

Owner App(:a l Brief to the '14X2 Reexamination, filed Febntary 22, 2013, at 12. Giwn that 

some of the same geometri c elements are used fo r multiple frequency bands, Guo is a multi level 

antenna under the broadest reasonable inlCrp relatioll or even under the Patent Owner 's na lTOw 

construction that requires the reuse of geometric elements. 

said pluraJit)' of geometric elements including at least two portions, a lirst 
porlion being associated with a lirst selected frequency band and a second 
portion being associated with a second selected frequency band, 

Guo discl.oscs that certain pOll ions of the antenna arc associated wi th a selected 

frequency band. See Guo Figs 1-3 and pg. 1805. In particular, Figure 3 is a VSRW graph which 

depicts three dips between the two markers. These dips correspond to the three resonant 

frequency bands. See Figure" 2, 3 and pgs. 1805-06 ("There arc three dips in the VSWR curves 

[Figure 3] and three loops in the Smith chart [Figure 2].") Similarly, the antenna taught by Guo, 

which is modeled by Dr. Bodnar, resonates at three frequency bands. See OTH-K Dr. Bodnar 

Declarat ion at ~79. Each of these resonan t frequency bands ha." an associated p0l1ion of the 

antenna responsiblc fo r thc resonancc. According to the Patclll Owner, the scope of this 

li mitation rcads on portions of the antenna having a majority of current dcnsity above -20 dB, 

See e.g, OTH-G, Dr. Long's EXPCL1 Report at 52-55. 

As secn in the pn:vious figures, when the same analys is is pelformed Oll an antetma as 

taught by Guo, the results show that Guo tcaches this limi tation in acco rdance wi th cvcn the 

Patent Owner's narrow construction of this cla im. See OTH-H, Dr. Bodnar Declaration at '188 
and Exhibit B. 
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said second portion being located substantiaUy \\ilhin the first portion, 

Patent Owner argued that the scope of th is claim coyers at least when the second port ion 

ow rJaps with the first portion, as depicted in the Patent Owner's infringement contentions. See 

OrH-B, Owner's Infr ingement Contentions at 3. When the same analysis is performed on the 

antenna taught by Guo, the rc..-;uJts show tllat Guo teaches this limitation under the broadest 

reasonable construction or even under the Patent Owner's narrow construction. 

Combination of first and second portions 
(overlap indicated in brown) 

Guo 

As seen in the above figures, act ive port ions associated with the second frequency band 

overlaps acti ve portions associated with the first frequency band. 

said first and second portions defining emlHy spaces in an overaU structure 
of the conductive radiating element to provide a circuitous current Ilath 
within the first pOl' tion and within the second portion, 

As cun bc sccn from figure below, pOl1 ions of the Guo antenna form cmpry space~ within 

the U-s lots, which provide a circui tous current path. This is true even under the cla im .scope 

a.ssclted by Patent Owner for infringement. See OTH-B, Owner's Infringement Content ions at 4. 
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Further, as d iscussed in the cla im in terpretation section , Patent Owner has previously 

com;trued ci rcuitous current path to encompass two lines connected at an angle. See Patent 

Owner's Response to ACP filed JanualY 3, 2012 in 95/001 ,4X2 at J I. Patent Owner later 

distanced it.self from that COllstniction but contends that s traight lines connected at four angles 

(or bends) is with in the claim scope wi thout specify ing how the specification of the ' 43] patent 

limi ts Ihe number of bends. See Paten t Owner Rebuttal Blief to the' J 4H2 Reexamination, fi led 

August 16. 20 13 at 9-1 o. 

As seen in the previous figures. the current path includes multiple angles, particu larly 

wllere the C\l1Tent must travel around tbe bends of the U-slots. Sec OTH-H, Declaration of Dr. 

Bodnar at 11 gj, see also attached Exhibit B. 

Thus, Guo teaches a "circuitous CU1Tent path" ba.<;ed on the broadest reasonable 

interpretation of that term and also with in the scope of the claim as alleged for infringement by 

the Patent Owner. 

and the current within said first portion providing said first selected 
frequency band with radio electric behavior substantially similar to the radio 
electt' ic behavior of said second selected frequency band and the CUtTent 
within the second portion providing said second selected frequency band 
with radio electric behavior substantially similar to the radio electric 
behavior of said first selected frequency band. 

Guo teaches that the radio electric behavior is substantially similar between the first and 

second frequen cy bands. Guo at pg. 1805-06. (noting that the VSWR is below 2.0 for all three 

bands and the radiation pattelll is "stable" across. all three bands). 

Furthennore, when one of ordinary skill in the art models the antenna taught by Guo, the 

rad io electric behavior can be mcasured including the radiation patterns and impedance. These 

radiation patterns of the modeled antenna wou ld be considered substantiall y similar and 

omnidirectional at each frequency band to one of ordina ry skill in the art. Sc-t: OTH-H, 

Declaration of Dr. Bodnar at'l R6. In add ition, to one of ordinary sk ill in the Ul1, the impedance 

for cach frequency is substantially simi lar and all are tinder tile VSWR 4.0 threshold that the 

Owner rel ies 00 to sbow simi larity for infringement. See OTH-H, Declaration of Dr. Bodnar at'l 

88. 
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12. The multi-band antenna set fortb in claim I, wherein said antenna is 
included in a portable communications device. 

As shown above, claim I is rendered obvious by an antenna taught by Guo. Guo does not 

explicitly disc lose including the antenna in a portable communications device, but doing so 

would bave been obvious for a number of reasons. First, Guo discloses a small patch an tenna 

witb radio electric characteristics s uitabl e for a portable communications device. See OTH-H, 

Declaration of Dr. Bodnar at mJ77 and 87. This would have certa inly been sma ll enough to fit 

inside a portable communications device at the time, such a." a laptop computer. 

FU l1her, the :-ize of the antenna is inverse ly propol1ionalto the lowest resonant frequency . 

/d. at '189. Therefore, one of ord inary skill io the al1 understands that the antenna taugbt by Guo 

could easily be made even sma ller to fit in smaller devices if higher re..<;onant frequencies were 

des ired . So long as the size reduction is propolt iona l ac ross a ll the phy:-ical dimensions, the 

current densi ty, current path , impedance, and radiation patterns would all remain substantially 

un Changed. Thc only Change is a proportional change to the resonant frequencics to higher 

frequencies. For example, one of ordinary skill in the art would know that reducing the s ize of all 

Guo's dimensions in half would double the resonant frequencies but otherwise the radio electric 

characteristics at the resonant frequencies would remain s ubstantially unchanged (such as cUlTent 

dens ity. radia tion patterns, and impedance). M. at '189. 

13. The multi-band. antenna set forth in claim 12, wherein said portable 
communication device is a handset. 

As shown above, claim 12 is rendered obvious by an antenna taught by Guo. 

Additionally, one o f ordinary ski ll in th e al1 would look to Lise the multilevel antenna taught by 

Guo in a portable communications handset because of the small s ize of th e antenna and the radio 

elechlc characte ri st ics of tbe antenna are suited for a rortable e lectroni c device. See OTH-H, 

Declaration of Dr. Bodnar at 1177. To the ex tent that Guo needs to be made sma ller to fit in a 

handset, one of ordinary ski ll in the al1 would understand that the antenna disclosed in Guo 

would be reduced in size in order to communicate with wircl es..'i services at higher frequencies. 

Id. 
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14. Tbe multi-band antenna set forth in claim 13, wherein said antenna 
operates at multiple frequency bands, and wbe."ein at least one of said 
frequency bands is Ol)erating within tbe 800 MHz-3600 MHz frequency 
range. 

As shown above, claim 13 is rendered obvious by an antenna taught by Guo. Guo also 

teaches Ihat The reronanl freq ut:ncy bands are within the range of 1.24 GHz 10 2 GHz. Guo at 

1805 and Figure 3. In addition, the resonant frequenc ies mea.sured by Dr. Bodnar for both the 

un -scaled and the .scaled down vcr.sion of Guo arc wiThin thc claimed range . See OTH-H, 

Declaration of Dr. Bodnar at '181 and 89. 

30. A multi-band antenna according to claim I, wherein the antenna operates 
at tbree or more frequency bands and tbe antenna is shared by three or more 
cellular services. 

As shown above, claim I is rendered obvious by an anlenna tau g.ht by Guo. In addition, 

Guo discloses that tile s ingle antelma as illustrated in Figure I operates at three or more 

frequencies. Guo at 1806 and Figure 3. S imilarl y, the antenna taught by Guo, which is modeled 

by Dr. Bodnar, operates at more than three frequency bands and can be shared by three or morc 

ccllular serv ices operating at those frequency bands. See OTH-H, Dr. Bodnar Declaration at '183. 

F. CLAIMS 1 ANO 12-14 ARE RENOEREO OBVIOUS BY JOHNSON UNDER 35 U.S.c. 
§ 103 

Requester respectfully submits that Claims 1 and 12- J4 of the '431 patent are rendered 

obviolL'; by Johnson under 35 U.s.c. § 103. A claim chal1 applying Johnson i ~ submitted 

herewith a'i Exhibit CC-F. 

Johnson disclosc$ a multi-band antenna design but does not ex plicitly disclose th.e 

measurements of current den$ity, which Owner nSSCllS is required to demonstrate that ao antenna 

has a multilevel structure. See Patent Owner Appea l Brief to the '1 4~2 Reexamination, til ed 

February 22, 2013 at 11. In addition, certain operational ebaracteristies for the disclosed 

antennas are not exprcs..~l y given at a ll resoo<mt frequency bands. Therefore, it would havc been 

obvious to one of ordinary skill in the art to model an an tenna as taught by Johnson in order to 

mca~urc the current density, current path and other relevant rad io electric characteri stics of the 

antenna at the resonant frequency bands. Modeling an antenna is a routine task to those o f 

ordinary sk ill in the a11 and it demonstrat es how an embodiment of al] antenna taught by Johnson 

operates. 
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Johnson teaehe.~ multiple antenna embodiments. This proposed rejection rel ics on the 

teachings for tlle stmcture and operation of the embodiment described with respect to Figure 9. 

Johnson 5:35-6:34 and Figures I, 3 and 9; see also OTH-H, Declaration of Dr. Bodnar at mi 39-

41. 

t. A multi-band antenna comprising: 

Johnson discloses an exemplary embodiment wherein a " tri-band antenna" operates 

across "a cell ular frequency band (XXO-960 MHz), a pes band (1710- 1880 MHz), and the 

BLUETOOTHf',! band (2.4-2.5 GHz)." Johnson at 5:36-39. A single conductive trace 40 is 

responsib le fo r the dual band operation across the cellular and pes bands. !d. at 39-40. Thus at 

a minimum, conductive trace 40 is a multi -band an tenna resonan t at two frequency bands. 

a conductive radiating element including at least one multilevel structure, 
said at least one multiJevel structure Coml)rising a 1)lurality of 
electromagnetically coupled geometric elements, 

Johnson di scloses a multilevel structure because it achieves multi-band behavior by usc 

of a single conducti ve trace for different frequency bands (e.g., the cellular and pes frequency 

bands), Jolmson Fjg. 9 (reproduced below) and 5:36-39. Johnson discloses that the antenna 

embodiment at Figure 9 is compri.<;ed of numerous polygonal elements having four sides. See 

Johnson at 5:35-6:34 . 

The Johnson antenna comprises identifiable polygons as illustrated below. See al.w e.g 

OTH-B, Owner's Infri ngement Contentions at 1 and OTH-C, Long Demo, al 35-39. 
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Johnson Figuf'"e 9 identifying geometf'"ic elements 

This antenna structure is a mult il evel structW"e because it meets all the stnlCtural 

requi reme nts of a mul tilevel st ructure under the broadest reasonable interpretat ion. See Right of 

Appeal Not ice of co-pending reexamination of the '431 patent, cntrl . #951001,4H2, mailed 

August 9, 2012 at 5-6. To the extent relevant, Joh.nson al so would oot be exc luded under tbe 

Patent Owner's narrow clai m interpretation of multil evel st ructure. Johnson 's multi-band 

behav ior is not due to any concentrated or integrated reactive d ements that fo rce the apparition 

of new frequencies. SI:t: OTH-H. Dec laration of Dr. Bodnar at '140. Nor is Johnson a grouping 

of single band antennas because Johnson "reuses" the same portions of conducti ve strip 40 for 

both frequency bands as demonstrated thro ugh the measurements o f the an tenna taught by 

Johnson. Id . • t1i~ 43-48. 

In add ition, Jo hnson also teaches the operational fun ction tha t the same antenna portion is 

rcused at multiple frequencies. which is asserted as a necessary featu re of a multilevel structure 

by Paten t Owner. When one of ordi nary ski ll in the art mode ls the antenna taught by Johnson, 

the current density at various frequencies can be measured to show that the same portions of the 

antenna are associated with mult iple freque ncy bands. 
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Cellular band PCS Band 

OTH- H, Declaration of Dr. Bodnar at Exhibit B, pgs. 16 and 17 

At a mjnimum, the below shaded portions are associated wi th the respec ti ve frequency 

bands using tbe Patent Owner';.; in terpretat ion of claim scope. See OTH-c' Owner's Trial 

Demom;trative at 54-55. 

ZTE v Fractus 
[PR2018-01461 

83 

ZTE 
Exhibit 1027.0083 



Polygons Associated 
with Cellular Band 

Polygons Associated 
with pes Ba nd 

Polygons of Johnson Figure 9 associated with frequenc), bands 

According to the Patent Owner. the operational func tion that the same geometric clement 

is reused for more than one frequency band is required of a multilevel s tructure . Sec Patent 

Owner Appeal Brie f to the '14l<2 Reexamination, filed February 22, 20J3 , aliI. Given that 

some of the same geometric elements are used for at least different frequency bands, Johnson is a 

multilevel antenna under the broadest reasonable interpretation or even under the Patent Owner's 

nalTOw construction that rcquin:s the reuse of geometric elements. 

said plurality of geometric elements including at least two portions, a first 
portion being associated with a first selected fr-equency band and a second 
portion being associated with a second selected frequency band, 

Johnson disclo.':oc.':o that thc single antenna illustratcd in Figu rc I is resonant at two 

frequcncy bands. Johnson at 5:36-39. Similarly, th c antenna taught by Johnson, which is 

modeled by Dr. Bodnar, resonates at two frequency blInds. See OTH- H, Dr. Bodnar Dec1aratiOJl 

at ,j43. Eaeh o f these rcsonant frcqucncy bands has an associated portion of the antenna 

responsib le for tb e resonance. According to the Patent Owner, the scope of this limitation reads 
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on p0l110ns of thc antcnna having a majority of current dcnsity abovc -20 dB. See e.g, OTH-G, 

Dr. Long':) EXpCl1 Report at 52-55. 

As $ccn in th c previous figure:-;, when the same analysis is performed on an antcnna as 

taught by Johnwn. the resul ts show that Johnson tcaches thi s limi tation in accordance with even 

the Patent Owner's narrow construction of thi s claim. Sef: OTH-H, Dr. Bodnar Declaration at 

' 145 and Exhibit B. 

said second portion being located substantiall)' within the first portion, 

Pateot Owner argued that the scope of this claim covers at least when the second p0l1ioo 

overlaps with the first portion, as depicted in Owner':) infringement contentions. See OTH-B, 

Owner's Infringement Contcntions at 3. \'v'hen the same analysis is petformed on the antenna 

taught by Johnwn the results show that Johnson tcaches this limitation under the broadest 

reasonable construction or even under the Owner':) narrow construction 

Combination of first and second portions 
(overall indicated in brown) 

Johnson 

As seen in the above figures. active poltions associated with the second frequency band 

overlaps active portions a,>sociatcd with tbe first frcquency band. 
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said first and second l)Ortioos defining empty sllaces in an overall structure 
of the conductive radiating element to provide a circuitous current (lath 
within tbe first Ilortion and within the second Ilortion, 

As can be seen from fi gure below, portions of the Johnson antenna fo rm ~mpty spaces 

within th e U-slots, whi ch provide a c ircui tous currcnt path. This is true eve n lInde r th e claim 

scope asserted by the Patent Owner for infringe ment. See OTH-B, Owner',t.;. Infringement 

COnl(; llIions at 4. 

Emptv spaces defined by 
first and second portions 

Johnson 

Fu rther, as discussed in the cla im interpretation section , th e Patent Owner has previo usly 

con..<; t rued ci rcuitolls CUiTe nt path to encompass two lines connected at an angle. See Patent 

Owner's Response to ACP fi led J<lnu<l1)' 3, 2012 in 95/00 I ,4l:Q at I I. Patent Owner later 

distanced ihelffrom that construction but cOnlcnds that str<l ight lines connected at four angles 

(or bends) is w ith in th e claim scope without specifyin g how th e specification of the' 431 paten t 

limi ts the number of bends. See Paten t Owner Rebuttal Brief to the' 1482 Reexa mination, fil ed 

August 16. 2013 at 9- 10. 
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As seen in the prev ious fib'1JreS, the current path includes more than four angles as the 

currcnt must travel around more than four corners in the active portions associated with each 

frequency band. See OTH-H, Declaration of Dr. Bodnar at,. 46 and Exhibit B. 

Thus, Johnson teaches a "circu itous current path" based on the broadest reasonable 

interpretation of that term and al so within the scope of the claim as alleged for infringement by 

Patent Owner. 

and the current wHhin said first portion providing said fir-sl selected 
rr-equency baud with radio electric behavior- substantially similar- to the radio 
elect..-ic behavior of said second selected frequency band and the cu .... ent 
withjn the second I)or-tion providing sajd second selected frequency band 
with r-adio electric behavior- substantially similar to Ihe ..-adio electric 
behavior of said firsl selected frequency band. 

Johnson teaches that the radio eiectri c behavior is substantiall y similar between the first 

and second frequency bands. To the extent it is viewed that Johnson docs not express ly provide 

measurements of impedance or radiation patlems, one of ordinary skj ll ill the art can measure 

those characteri sti cs based on Johnson 's teachings of the antenna structure. See OTH-H, 

Declarat ion of Dr. Bodnar at ,. 43. One of ordinalY skill in the art looking at the mCllsurements 

would understand that the measurements are substaot ial ly similar over both frequency bands. Id . 

at1i~ 45-4R. These radiation pattems of the modeled antenna would be considered substantiall y 

similar and omnidirectional at each frequency band to one of ordinary skill in the art . See OTH

H, Declarat ion of Dr. Bodnar at ~ 49. In addit ion, to one of ordinary skill in the art, the 

impedance for each frequency i.s substanti a lly s imi lar and all are under the VSWR 4.0 th reshold 

that the Owner's re li ~s on to show similarity for in fringement. See OTH-H, Declaration of Dr. 

Bodnar at ~ 48. 

12. The multi-baud antenna set forth in claim ., wherein said antenna is 
jncluded in a portable communications device. 

As shown above, claim J is rendered obvious by an antenna taught by Johnson. Fig. J 

(reproduced below) of Johnson is an "exploded perspective view of a wireless communication 

dev ice incorporating an antenna asse mbl y according to the present inve ntion ." Johnson at 3: I 0-

12 (emphasis added); see also OTH-H, Dec laration of Dr. Bodnar at ~ 37. Further, Johnson 

discloses "an antenna assembly 20 disrosed with i.n a wire lcss communication dev ice, s lich as a 

ce llular te lephone 10." Joho.'\on at 3:63-65 (emphasis added). 
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',. 

Johnson at FIG 1 

The "prefen·ed embodiments of an anterma assembly 20 accord ing to tbe prescnt 

invention are illustrated in FIGS 1-12." Johnson at 3:45-48. Thus Figure 9 is one of the 

embodiment.s taugh t that can be included in a portable communications dev ice. 

13. The multi-band antenna set forth in claim 12, wherein said portable 
communication device is a handset. 

As shown above. cla im 12 is rendered obvious by an antenna taught by Johnson. As 

discuSo.'\ed with respect to claim 11 , Johnson discloses using the antenna in a ce llular telephone 

handset. Johnson at 3:63-65 ("an antenna assembly 20 disposed within a wireless 

communicat ion device, such as a cellular telephone 10.") (cmpha.<; is added.); see a/so Figure 1 

and OTH-H, Declaration of Dr. Bodnar at '137. 

14. Tbe multi-band antenna set forth in claim 13, wherein said antenna 
operates at multiple frequency bands, and wherein at least one of said 
frequency bands is operating within tbe 800 MH:z-3600 MHz frequency 
range. 

As shown above, cla im 13 is rendered obviolls by an antenna ta ught by Johnson. Johnson 

discloses an cxemplary embodiment wherein the antcnna operates across "a cellular band (880-

960 MHz), a pes band (171 0-1880 MHz), ... " Johnson at 5:36-39; see also OTH-H, Declara tion 

of Dr. Bodnar at 1\44 (mea.<;uring resonant freq uency bands around 1030 MHz and 1825 MHz). 

The frequency bands provided by Johnson and mca..<;ured by Dr. Bodnar are all within the 

claimed 800 MHz-3000 MHz frequency range. 
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CONCLUSION 

The prior ali documcilb presented in the above Request we re either not previo usl y 

cons idered by the Offi ce or arc now being presented in a new light pursuanllo MPEP ~ 2:::!4 2(11), 

Claims I, 12- 14, and 30 orlhc '431 patent arc not patentable over th e prior art documents cited 

herein . l1le prior art documents teach the subject matter of the '431 pa tent in a manner such that 

substantial new questions of patentability for a ll claims arc raised by this Request. 

In view of Inc foregoing, it is respect fu lly submitted th at substant ia l new questions o f 

patentability of Clalms 1.12- 14, and 30 of the '431 patent have been raised. by tbis Request. 

Accordingly, the Office is requested to grant this Request and to initiate reexamination with 

$pccial dispatch. 

As an aid to the app lication of th e presented prior art to cl ai ms of the ·43 1 patent . 

corresponding cla im charts arc provided at Exhibit CC -A through CC-F attached hereto . 

Please ehargc an y requircd fees 10 th e Novak Druce Dcposit Aecounl No. 14-1 437. 

NOVAK DRUCE CONNOLLY BOVE + 
QUIGG LLP 
1000 Louis iana Street 
53"1 Floor 
HoustOD , Texas 77002 
P: 7 13-571-3400 
F: 713-456-2836 
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Respect full y submitt ed, 

Ijames Mu rphyl 
Novak Dntec Connolly Bove + Quigg LLP 
James Murphy 
Reg. No. 55,474 
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