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

(Also referred to as FORM PTO-1465) 

REQUEST FOR EX PARTE REEXAMINATION TRANSMITTAL FORM 

Address to: 
Mail Stop Ex Parle Reexam 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Attorney Docket No.: __ 1_1_0_7_97_-_0_0_1 _9-_5_0_2 __ 

Date: September 12, 2016 
----------

1. 0 This is a request for ex patie reexamination pursuant to 37 CFR 1.510 of patent number 

8,457,228 issued 06-04-2013 . The request is made by: 

D patent owner. ~ third party requester. 

2. 0 The name and address of the person requesting reexamination is: 

Samsung Electronics Co., Ltd. 
416 Maetan-3 Dong, Yeongtong-Gu, Suwon-City 
Gyeonggi-Do, Korea 443-742, South Korea 

Samsung Electronics America, Inc. 
85 Challenger Road 
Ridgefield Park, NJ 07660 

3. Requester asserts D small entity status (37 CFR 1.27) or D certifies micro entity status (37 CFR 1.29). 

Only a patent owner requester can certify micro entity status. Form PTO/SB/15A or B must be attached to 
certify micro entity status. 

4. D a. A check in the amount of $ _____ is enclosed to cover the reexamination fee, 37 CFR 1.20(c)(1); 

0 b. The Director is hereby authorized to charge the fee as set forth in 37 CFR 1.20(c)(1) 

to Deposit Account No. 18-1945 

D c. Payment by credit card. Form PTO-2038 is attached; or 

0 d. Payment made via EFS-Web. 

5. 0 Any refund should be made by D check or 0 credit to Deposit Account No. 18-1945 
37 CFR 1.26(c). If payment is made by credit card, refund must be to credit card account. 

6. 0 A copy of the patent to be reexamined having a double column format on one side of a separate paper is 
enclosed. 37 CFR 1.510(b)(4). 

7. D CD-ROM or CD-R in duplicate, Computer Program (Appendix) or large table 

8. • 
D Landscape Table on CD 

Nucleotide and/or Amino Acid Sequence Submission 
If applicable, items a. - c. are required. 

a. D Computer Readable Form (CRF) 

b. Specification Sequence Listing on: 

i. D CD-ROM (2 copies) or CD-R (2 copies); or 

ii. D paper 

c. D Statements verifying identity of above copies 

9. D A copy of any disclaimer, certificate of correction or reexamination certificate issued in the patent is included. 

10. 0 Reexamination of claim(s) 21 is requested. 

11. 0 A copy of every patent or printed publication relied upon is submitted herewith including a listing thereof on 
Form PTO/SB/08, PTO-1449, or equivalent. 

12. D An English language translation of all necessary and pertinent non-English language patents and/or printed 
publications is included. 
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13. 

14. 

15. 

16. 

17. 

PTO/SB/57 (09-14) 
Approved for use through 07/31/2015. 0MB 0651-0064 

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

~ The attached detailed request includes at least the following items: 
a. A statement identifying each substantial new question of patentability based on prior patents and 

printed publications. 37 CFR 1.51 0(b)(1 ). 

b. An identification of every claim for which reexamination is requested, and a detailed explanation of the 
pertinency and manner of applying the cited art to every claim for which reexamination is requested. 
37 CFR 1.51 0(b)(2). 

D A proposed amendment is included (only where the patent owner is the requester). 37 CFR 1.51 0(e). 

~ It is certified that the statutory estoppel provisions of 35 U.S.C. 315(e)(1) or 35 U.S.C. 325(e)(1) do not 
prohibit requester from filing this ex parle reexamination request. 37 CFR 1.51 0(b)(6). 

~ a. It is certified that a copy of this request (if filed by other than the patent owner) has been served in its 
entirety on the patent owner as provided in 37 CFR 1.33(c). 
The name and address of the party served and the date of service are: 

Condo Roccia Koptiw LLP 

1800 JFK Boulevard, Suite 1700 

Philadelohia PA 19103 

Date of Service: September 12, 2016 ; or 

ob. A duplicate copy is enclosed since service on patent owner was not possible. An explanation of the 
efforts made to serve patent owner is attached. See MPEP 2220. 

Correspondence Address: Direct all communication about the reexamination to: 

~ The address associated with Customer Number: I 28120 
I OR • Firm or 

Individual Name 

Address 

City I State I Zip 

Country 

Telephone I Email 

18. ~ The patent is currently the subject of the following concurrent proceeding(s): 

• a. Copending reissue Application No. 

• b. Copending reexamination Control No. 

• C. Copending Interference No. 

~ d. Copending litigation styled: 

See attached sheet 

WARNING: Information on this form may become public. Credit card information should not be 
included on this form. Provide credit card information and authorization on PTO-2038. 

/J. Steven Baughman/ September 12, 2016 
Authorized Signature Date 

J. Steven Baughman 47,414 
Typed/Printed Name Registration No. • For Patent Owner Requester 

G For Third Party Requester 
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I. Rembrandt Wireless Techs., LP v. Samsung Elecs. Co., C.A. No. 2:13-cv-00213-JRG 
(E.D. Tex.) 

2. Rembrandt Wireless Techs., LP v. Samsung Elecs. Co., C.A. No. 2:16-cv-00170-JRG 
(E.D. Tex.) 

3. Rembrandt Wireless Techs., LP v. Samsung Elecs. Co., No. 2016-1729 (Fed. Cir.) 

IPR2020-00036 Page 00003

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 3 



..:
ii.

 
N

 
en

 

,t:4
JJH

z 
HL

ST
M

U 

11
1 

CH
IP 

AD
VA

NC
E /R

ET
AR

D 

LR
Ol

 ~
~

t½
-i

 
FR

OM
 

CO
MP

LE
X 

MU
lTi

PU
ER

 
lL

~O
T 

'I
 !Il

l•!
 

11
2-

22
MH

z 

77
 

CL
OC

K 
£N

A&
£ 

wm
c 

CH
I? 

TR
AC

K 
A

rt 

1-
---

l8
fo

 11
MH

z 

__ A
dv

/R
M

 
~
 

' 1 

1m
 

/1
/ 

r
;
,
,
>

H
•
•
•
~

 
• 

•-
• 

r
r
c
 

• 
-

• 
• 

•
n

•
•
..

-
~

 
•,a:

 
~

• 
'•

••
••

• 
....

. ,
Y

,
,
-
,
-
·
~

 

14
 

I I .I ! t 

Q
PS

Kf
o,

 ..
 I

·"
' 

H
 

! 
! 

' 
r- • 

I•
 

' 
~-

18
1)

,7
\ 

! l 

F
IG

.,
8 

m
 

• 
>< =- --·

 
,
.
~

 -· .. r- -,, m
 

::1
.· 

.N
 

., 
- --

I 

-

IPR2020-00036 Page 00004

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 4 



_...,r;;;ra;;,;;D~;.aC:;;~'O:;.;D;.;;Nlli;;;;Sl';;;,;'.l:i):..;;' D:;;;;at~e .~1:)~9;;;;~.--t:;~(X~-· ,-\;;,;;f:~~, ~-----------------BEST--copy; 
Usie i11Wfmilfa,'l 1*l11«~!l:~!l'<:sTi J~F v tm-,l ···~---------------.-.............. --

A_opiit,,i(i,~,1 lnt(1iY1l.<J:!ll)l'l R~r,::_w:;;1 (PAIR) 
$'--'&!em r~;ords at ~~'l,US:;::,tt•.ij-:}V . 
. ~~~~~~· 

, ,t:.t·rt·1 n)b~:3 
,::.1-,1?)'.l ine.:1-~~ r<. l'&:M'-N 
t~_J:~W t>YEH D~f'-"'i~L't MH.:E*Z~1N. & ~Xi_.J::NRlST 
£~~ S, •OOf,N•~l:c ,:\li!itN\..'E, St!HE i.Mn ~ 1.· 
P, ,:;,. 00~ :;,ni J 
•Rc-~,rll)() FL S.'.<l:'\$2 •··• ' k~----------~--

f 
........ ~~~m.. ~ ~~tF'"T'""ro~,,..-~-· ---,---~~. ~!~-;v~_t-:-r--""1-f:'~fflS~*-

<:$l$i<~.~~«~~ t)~,t~'/9""1 O~l W--ffiYPU~ .. :'$ -~·'.'!'l-~ U~/:~:3/·;~~ 

/Scl-1><, (;,Y(;i,c ;:/(/;','al, 
~~$:t..r..YH ,>,; ~-l:t.•~':' 1 :F' . .A. 

~-,i:u.-r 
~S,t,..~~~t,.~. l:«_H 

:"-~~S...~fi 
C,,~ll,)!8')),lc~! 

"1>.¾~-,..~~--""'-""W<<ll<~bl< 
~1=.ui-.... .ID_,_-U-~-ll-t---­~•""'"~it~<=<""~·~ --~-~---~•"'""~-«H'"~ tl -·~ • o- •• ,,,,,_ ... -~=~ 0~ i:, -~°"""'*"' 

~- w 1=1<'<(:.,-,="'""""""""''>l!-~1»-r..ii<>!1«>~,--. ::•, •, 

127 
-----------------------~···--------------------------

IPR2020-00036 Page 00005

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 5 
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Complementary Code Keying Made Simple 

t~ f.!/~~ !~Kt flJ ot t!,;; l>i~ S~!l'd 

!!l<l~Sil:-n o! !ml l!,!ol>fill:s,11 
S!\<"®nl S.::<l'!~i:llecs C<.>mp-~!,s,y 
C-Oll<$ ~m;i (CCX)~ th;:, 

.,-,-..xk,~tii'm ,,.,'l\<l,11<.' fur 5,:S &,'4 1 i Ml:ll-':> <i~ •l.ll~ m ,~ 
2.4GHl ®i"R:!, fn'<l MW 1>:gn r;!'.~ s~ci~ca~on IS ~ ~ 
l:)'11, m~!\1ld !;,~r \his yi.,a, S<o:! ,:s,o',,s m;il implem"1l CCK 
ti-_~,i, s!,~d'; ~1 f'CC t~,~~ 1wo ~-'fli!/ll s:or.a) 
p~$;1;:n~ l<:ll$.W8ntl r,,c,,._""""-"-'f !Btl!>} ci,;p~ oo« S"-~ll!<.< 
li:<s11 i;;1&,'S<i oo~~i!l &ii n><l iurx;~>O/l,; =a,m1.ry !I} l.~-.p!cl:mw1l 
CC->( ~1'3!i0-'1 ~ wx:~ ~ !~¢ ~ rate AA'>-<i &.~, 11 
s,~,d tl>e:<<0 :~s~,>.b&,1!3 pm<;~S'"}f !C~ {~ ... Hl'.<l,l!lf~ 
Md !:Ill Hl",!;~ll!HA ~ll<!N<s !::~'>&ma\ ~k!:< d&lS ,~l~ i,1 
W!!'.l"!~ tAt>; Sl,'Sc!e~S !,~'l&~'ig ill !Ile 2.40!-lt !SM bom>:t. 
This ~--!~Ism noisl wsl ~"'Clili/l 1h& CCK moo:.<i&!kln 
~~;;,10:l w-x:ii:re a N!'A'-lOOlA ~~"<) tildkl m,::h~~ 
ih;;t tile <l~s;1,~ ~~n•w ~.m ;,sew i<r-plem;:n\ a liigtt ,~s 
>;,,'!~ !),."'-""-«> !l~.Sl!d il@~~f !>Mti,",!) tX::K 1Tox:!l.<<1ti<ce,. 
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~ '!:ii ntit. !0\111:<l: i,1 '-"$,Y m-~~ la•l~¾s "" oi\ll!al 
m:1·,m·vr1k~fa~:~ &~~~ ~i~ 0000 k1r th~:< &f;~~i:ist> 00?.fS. 
CCl'i: has as i<ce~s ~1 li,:i<)rma~,:,n ,;m,o,y ro 1he st~'Cl ,~! 
oo,~~r.ta,y seiwsn~s Oro o! i~ !frJ;t ~<><:1>1>,1 W>W<"$ on 
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m,itoii:,.~:llll::~l&y s~~~ &"Ill 111,'i&! 311.' ~'<lll o! 11$. 
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. .-.......... ~.-------,----- _____ ............ ,-~--------------------~ 
Jnt~a 

130 
IPR2020-00036 Page 00008

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 8 



----------· ... ·. ·------------------------
CCK M .. '<dumtl-tJn 
S,c, n<1>~ k>r ~ p,i<l"~,- on ~=t~< cs:.-ias. Nu,., N$fs 
.s~ llOWir.!3 !E:E!:' Sl~11'.!s«:l i.t&. J l ~ •1lel i~ l~Ul\} 
mo...~ls;a~!;;ll\'o>"a~- Sk:t.e ;,\~~'e!S~:-~•­
$13,~ ~cl"-'"l (0$&3l 1e<,$--.,,..,q~ is 1>-~~~ !lletil;;)~ i;al~ 
~'lt>l~,c,--i scwime, .!h!> (;tlff'j)lam~-Ma,y ~tX$~ o:lel!Wd ii~ 
!he ~ii S!M'1atll ;iro i!'ll&md l"' as ~i,resa!31ll9 •:lOOll 

t~aU!ID ~' ma lS.~00 Ills..~·~ !ile ;,,.~ 00,'>(l\s<:<Jl~ o! 
!~ OSSS -~i<lm1. Sil~~1<:1!l sp,e~'lin9 .,\oo ,~sp,a~n9 
!~ 100 l.m.~iJI loo cm&i.!'1~'19 !)l\')@S<ilt>Q l;lilin !'\ 0$SS S,,S!~i$. 

S00 ll~SllOI> ~ AN!lll~l ~:,f IDO<l' i."1 b,.~l<J';.,i,Jll'I 
~'ll!>'l<'li<~&i'<d pr~n11 ;;)am, for ITT>"-" !;!!'!; tw!< !11 lh$ 
<Si,.<l>i'-'(1 -~ CCX: moo,.<laii<:lfi as ,i,,mwrl !'!f !M fl02 .1 ~ &all 
$:isn~ro. 

Ti><l· '!:EE $~$. 11 t~""•e,im,y ~;>ra&<llfl!J cooi,s ~s » 
.::ooe ~~ o st.">:! a ~~<iµ-.,.,,;i raia 01 'i i M~nifi,1~. nm a 
C<.'l""f.'ie.: C~p$ <l(lltWN,<;!l <> ~•1.<ffe. S>s1~1. 8)' ffiiiK<!l,! !lie 
~twl nu<> t.:.~n MS.~ it.i<s 1 , i.ltii;,;, l'<'SV~!O<m <S,'<;'Js ,'I! 
or.~1sp~:i:1)9 th~ $:Sm* &ppm.<::«'-3$tt- 00~1~w.!rt!:h ~ ~,s~ fo.r th~ 
~~~~~ s0:i .. 1 •i OPS.~ w~lN<t~m ~h-enstt:f S:~1::>w~ng t~r :~ n,J,~::­
<N~p,.,ng t~)~* ~~ ~N~ lSM b~::t "fh:$ ~ --~•¢,iHlis~ }C; 

l11M~ing .:;W<"tl,~f} $\fS!.IJ>"« ljmm~:s.1! «i & \'/ll'&i~$. .l/<N 
"'-';"'<>!!; $-.'Id '""" ona IB~'SS.'11 for "'1•<sc'Sl~ QC!( <l* !'1{l 
"'"'i!"i;s~~'l:l !~din~, 1ts llk!t C('.!{ <:>:.:l>' ;,,::,.,ds ,m, 
®r~~--d ':{·om the ~~l(.\-.:t~J ~rw..i~~: 

;,,~1~ C is !oo um& wO<i:i ""ill) lSS !l>S! I>':' M$tl !~t Yrn;, 
"!ffi%,"<l ~l:>g !i.>1111<;1& i1 t>SW l<l !J"'""-'1'!.11! \~ ~~<,, ss:z !Cl 

Mtll 1 l &'m ~(¼~ l:l~!il <ma•. Thu• a Sl$1lS8l -:"ll !he 
11 ~\':Ode$<!! ls ,>~M ~ !he S.-. .EMu,la .hta /il!i: .. Th<:< 
j:ilrar11e;,:im <iJl • ~ da1<,-,cmi® ll',<s ph~-1.1 ¥~ ,:,i ml: 
Cl~'l\0<@' ~ $.~'l a,ltl ilm :iS!i~M iri 100 802. l l !<>¢' llS!IJ 

::;~~l~•-$, ;::w ~h~ , l:Mt¢-."-' da-".» ntt~ ~l-~~~ ~f')~~ ~~$.~~~ 
ii ~...S <sl ~,!<tr~~ ,\! 5.ti~~ps ... ~i• pa, •-.,,mt.'f>I sia 
1m=r~!!&i. ;:'<)I' !he t•>i~;;> m th~ disc<~,<i>~ !fi,3 'I'\~~ 
n'>O<.!<s""'~-@~<ll:c"'d. ~''"'(I\•!"~"'" ;l.. in«," t1a,-ssm:1 
nwoo a sm,i&l ~ s~~am 1$. l<.'<l:l !::> \ht> Nf'A~t3l,1 A ~!la<l<l 
r;~aSM< ¥la th<! Ml'l\~lHl MAC. ·nm ,mta llli 'S!ma,,, ~ 
~>l~ioo-.~•~.., t>\~S i>'il {<.0; ®, <i.'S.. ..... ,;<(~i \'o>M~ <ffl· ;,,~ !l's-<> 
;,$!) !ll'Sl !~ fa~ in ~~- it>>' <i !,,'ls .~>'!l ,,,_;~ 1U llr~OO<l >~ 
PM~ (;'.~ffil)'>el~t'S.<,>l , ~ &(:Wfdi"'J ~) ~~'"f- $.~~, 111 
;,.._::.,m ::i .. Toll' ~~"it i$ !::l>s!l'1 o>:1 <'ill!S,a::l!ll! QPSK 
,i~!all>:>fl ais $~"l~(l le. T&til* >i. 

TAIS.U. .l- $'ii~ l>MA~re~ fi~~.s;m:i =1.:~ 
mmr "f · \>i<:P<~Pl!cllJl;~mi:i, __ .] 

-M·t~! ! ~~ 1 

t.e\'$ ~~ ~ti a~*ms:~ \II ~'e· !mw a l!<l,~ rode w::o>::l i~ 
~etl A~m~1j) i!le 11 Ml:v...<t1 rm:® lSl!d .a ~ta toll i!l~'1! 
!j~Sl>dt,t!tl, ,;S!l,,--,®•" l l'.) 1 j{l l Q 1, Th!Jtli'®l 1~hl<!4 
<$1, (!Ii::, l'.)1 Si'l <N « 'If, ill ii' Sim&.<.f <1~ 
Q'S, d2 ~,(!~S¢1l'1"' ~ 
!S!l,Wlx11:slJ~"-'iif't 
(fl, di)« !()*'rj~" ""-~ 

S<!l:iSl!!Wil'tl lhe ~'®$~ P3mm&<wrv~~ i<ll<i !he-~ m,'l:(i 

~::i ~ r.i1RI: 

~ ;!'I; i*~O ,c, /)••,"l.:.•'i+~l~~ .. $~~ ... $11,,;-~/X~, ii)jf.11:-~'lf-tY~••2~~ 

.Ji:it~:iclS~_ i~~~ x"':,:l:?.:l, ($·~,; ..... :1:1·2\ ~~1t-t-:>:}, &~,c}l 

ill:» >Xi$ $" .~ i $t-~ ~ 

;:: "iw:s2~+i~:t~2~, ~~~~is\1"1s, •>..1~:) i~¥-
~,3~ .:. ' -~ ---~~ '•"'~~ :.,.~ ·6~ ·~ ...... ,..vy·--~~:Q-~.,,..,.~-•'..X, t., ... ,T ~, .......... ~~-- """'wz-:-J,,.Q.'X,•c, 

... ~»~l't ... ill-~(~, ~x <-~~,~·l 

l':.'<>W loll'<>~~ >)()w lt<<> !i!'ll.c'Y'Jo)tl< ~~-~ !"~~<>< "~"" 
~~""'m!u ,.,~8':111\<a ~l•s/t~rao;;)~ll',$ 

t<imt:i~ oi ll'.l> ""'~rm. ~~tlifl{l l::, E~®ll ::, l'iil <S!!e 
lnat ~lil~<l iwam-~w,:,1 iS wrna~·~ ,:,& is~ <sl !iw 
00!.1!! W/Jfd ,w i! ijf>'S¼lia:ly,Ql~S ~ w!'IO-'<l ~- ll',l$ !S 
irnp<)<l&,! in !M ,,,,,.ii•) ;mp~,11<>-«l~km <'ll ill!!< C¢i( 

<rs:-~1,,m !l.$ '~'-' "'-"-~3 "'"""· 
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~,~~ 1. el.IX:~ rnMSMl>!•f ,tM~.i:\ !,t\'ll.'1'1ll,.,~:!'<:)R 
C!~(;OO' 

fig!.ml i S!\t'>m l~ ~t •:llag>;sm o! !Ni CCK <!'»(1\.>!.;!lr,s­
~lt-i;<,•lt Th<! .:.Ul;l\lt -(>': !~ HF,'3W1A ~!;lls ~"!><<i¼lr i% 
~il~"llleQ l"-'<-l tl)1'll'l ,u~ ls,<.1 !<J ,a, b-,,rl.~I fr, pa;:Sl!ei ~ ~ 
¢'n::<li! lrnl! 9$1'-' ~<m <t! ttli> Sc\*100! ml& <!l i,ID!i-MH,t Si~ 
t,lt$ <;I ~Wm,,,< !Rll;>!.>'! M't 1.$:..'U l!l «S<~~l <!rn! :>! 1:,4 C®'j!!«<" 
<;~Jm, -~ i!S<il ~ l!l a d<lfu,-,,.'!)!i&l m,::,o,'\,j~~f C~t,is <M 
~-it,~r s! ~ <.ll ~ =~ siu!;)<Jl i!>'l} -~,s,:lil i<l -OPS!< moo,~a 
ta., ~~w, lh& !l Cl'i:P !k'"®P*• ~000 \\<~"4 r~ \)\i1p,;l$ ;_if lha 
di!~~•~ ~!Ol' ere lh,:1 ! ~m:! O o,,ip,<!$ k, ~o.~ 
""~ti i::11U8l>-~ '2 l\'>f 9ern!~til:l-tl et~;,p~ ~.¼l$- A<1<l !ll&i. ls. 
$$:S>'lf>lli!l:y CCK m,d:.~i!li(m '"' a ,w,~t1'Jlt 

,i=s,;:,;r,~~-...l , ____ _,, 

i<'t ~« ~~i>'<l1 !!'So CCK m,,"<k.,~sd '-'ll'>'11>il><m l8 el)<r,ert~i 
l'(:<r, 11:ns~>!.l !« ~iS.~I ''-"'"' ::olffl>' ~m,~>~li)I\. ~,9w<l ~ 
l!h(><S<S ·~~ dt1:rr,Mui~tm· ti!,UOl ~! ~<l !'lf'.ll.'SB$ l A. 

Pilff>OOllkl!::f.!.') o! •l~ CCk 111l'Jduil>!~d ~"3l is ®M 
w.~-,m.i,,!l>j ;,,, !h~ Mi='A:3001/1 0.3f:<.'00l"'!d pr<XOS'®f 01' a 
!"-Al<!: riW•••"f im;)lM)efll~!ioo '>\<l'.<lti'l wai= 8 <:!!'Is,·~ 
!1\3t,;;hoo !~la!' ai:<J f<'lsl Wi!lis-~ "tl{l~'m t:<1-,.-,.-;k. A MW! ol lS~ 
(s">ll'~ial~tS ~<l"'~ by l< l:>~~l ~~~ .-,.,i:,,8 ~la,1>\~3 
>011'.«;/'< &O{.~ 'ml$ li'l!Sl$ll\1tl~19l','lli>;,l i', llii& l'>l ~'1,<l >:!&1:3 \~~ (ill 
!!'<,;! l ~!<.~$ t;,m). Tiiu nt'w! l b~!o (\I ti'la $-{lit ~;s WS:<i:i! 

Mi OOISYmt!'«l~ !mm ~lit Of'Si( plli$$& it lhe IS)'~, flg,,,1~ 
'..! ~~ ll>ll Hf,~1$1A~~pi~ln!he 'll!.-~'S 
N,i$M il llml\l'blod< ®19-<am. Tl\.'$~ if\t~ •~(> 

l*Sl<i'*-" m~ VSi! (lt\ Si Ge P1Q-~eS!! t~~ •11 j™' f!f:/ll' 
i<OO! s.~!lon- lo«< ~<$1 e,:,n,s,~~<s, Elh61,!!<t ~~a ~a 
tl>111$, i<""' ~'ti(, ®.t~~'l tiit ~ '*~lil'll> OO!ll*!ll., ffll'lu<>)>:! 
m;s,~~~t-i.~~t(l$l$ ~-;~~et=mw 
!mm>im&1Sa J11 ~ ~"!J~~tt. ~~.,."\! ~®¢~'® ~ 
>11ll.l'~ts til$t ~Mmlksc, i 1~s m~ ~ sn imi 
Hl'MM{)S oossma,\<J jSl'l:'<.'®S<I!. 

¢00l!W.."!l0 
C<!/li:t$.!.1'.™™llim:= 

!1'/>'l) 

Ol:;a«,:.~cl 
~ .. 

i>E"reCT 

CQl,$ ~ml~(> 
,~~WtW>'1ffllS 

~-

m~MN'l'W 
~lf~~n,.~ *'~ 
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Com·:Jush:ms 
c,,_..,·,p,~IM>~l~f',' ~~ ll!:l':! OCK m,'ld~~li()<> "'s "dopt.w· ~ 
:fEE ~'l. ll'm 002. \ l d«lll S·l,&r,~fd l>a!vll l:<¼t1,:l;,,ss:,,/h,ut A 
MW M'S*OO.M~,,~~-!= !n~i. !!w HFA~!'lii\.. 
im,.">lsmll:MS !l<& CO< "'~~nm li:> a<:l<l'1<.<2 fahs1<~! tiaia 
~* :c:,1:;.<erwi~~% ~~: T~:e. ~# Ms~~ ~9(:~~-:.:1 
lellt=~lmpm~'1!c:'I p.sd,¢! &m.,, m* P<)®f>'l'l&~~ !rt ,.,,,,;l\i,:i,.s!h 

~~<Wlm!!>1!s ~'m..""¢l !h& <!~~ -Of il M!<f •~~;,,,i,­
~~~1:lt~t~,ure., 

Bibll~'<t~phy 
m /1..<\~l't}l\ C • .incte-c<Sf. ,!- 'l'.'m.Jh ~k.f~-~sS~ 

Ekl&nrs,~1 fJ! too S!M~<'d", <.l,;,c: (E(;l:. ,,~ 1 H1a.<s1Ji 

!~l ~(.ay, M,J.E., •~1l<:> ¾:llltoi3 ~~1=i1)! ~w ii-s 
;lp;:>l~,i!l!!i> !<i $..<> PR<>vm.~ Dl~'!O~ cl ln!r&:COO 
~}t~'\ J,. w. ~~- ,l).~m, v~. ~,, ~~ 1, p.~1~t 
y'<i,'f 1!sSl. 

l2l (W~\<,1--\,!E, 'Musi..iil~pac!~•Ml!'/,J.Opl.$®.,',m, 
'hi- J~. pA<l'r: l~\l-

(4} <,,~~ M,J .. !::, "C<ll!l!)tlSffle<lllSt';,' S!i~~•. l~E Trams. Oh 
l~m3l~l1 'ft~l)', ,~!'.<ti! l S§1, p.a2-$,' 

(S} Hilimi:l$,, RC., 'f"~wS«ltt Cool.le~ »,i!h Good I';,~ 
C<>llil!&\mn 1'>'-'00l1.!©0

• m1<· 'tia~ (l>"t Jrn\-,,m~kn1 
1h<.'O<l', 0,,:/mr 1$-:ll, i!,2M,;,:Sr. 

{ff! F<stn~, !tl., '1"~~~e ~~il'.Wlll) G<:<;:tl N(,iipeli-..~~ 
\}<im,is$ti<>.~ PR'l!,1<,':H<~', ii::t'ifi Ti3f\~. <m !ri!()lm~ll<:m 
T~t: ,i;,m_,&l' ~!'!!re, ll--4:l---4S. 

f/l ~1/Sll!, <S.fl,. 'Ol.<lller~ <.:~~ l<>t !¾A.~ fl~••, l~li; 
Tiar>&, <m ll)l<ti:m.-:;l:@ ,.~,- -1,">t l ~' ~-400,-400. 

(8) Si'-'<'$S<l&lly.. i:t, "Mul~~'l;j~ COm~®t31)1 ,-<ls~$~, 
!~~~ <lR,~ "'' lilk~n~1 rr~~), ~'<)/, ff-;?~, l>,'i;!. 5 
!;,epl. l~<t~. P-~~-~, 

l::iJ 1'ieng, C. C, ~m:l Uu, CJ .... , "C<<mpll!f!W~l~· Sets I>!' 
$'3>:ttrern:.fls', !EEE Tl~~$. i;m h1tmn<a'<llw, ttt&oit wt it, 
i!l, 1'i!>. ts, $,}pi°<)<~< l~?:2. 

\l(l! Has!Rm\ K-, H;i!!ll$(i, S., ~, M., 30:! ~n., C., 
~~•~Nle~IS' c~ ~119 t,r fl.MS~ l~ 
Wk~ss (:U.''1ffi\lt1<~"-l<l'ln: Pi=~s@ lhe 1m 
~£:~ '"lj!ma,<ooai S}""!Xlffilffl im Ct•c!J>1S. !!>"l-1 
S'S,<si~~-

tl l) Hl~~i:11;!£; l,<\: Os,/8. S..~, l!>1~<-sli C*~l~, 
Ar~~rfkl>. t)t'<,l. N<,), 4'7€>, 

\~~! Amrnn, c. ~nd ,•\f!llislet. M., ·c~i,;; ~11ikl!~ ~t¼,~ 
1 l~~s /,;<r Hl>;)n R&(~ a@. JI ~wnlOO<l", Wiwle~ 
s~~""~'lll.® ii!)' i:%-s:i:i,~ (',Oll&-:smnc<.< · 
f'l-0,,~!\. ~"19 ',l,00, 
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..... ,l .. 

Ail l,i,;,~8 '!)100\I~~ ~rn rn!lrn.>l:i,::tun.'<l, >h~oo,-'11~1 Md l$Sl!Ri :..'lsw<1'\} iSOW,,."-O q<slW1.y $\<Ill=, 
~l!>~,~~ C,::,11W•$~l':1 ~~~~·,:x,rtlrlc!.l!;:;>M r~~, t¢ >i~ ,l.l ~l>slt>) ~.;..{k~~!lill~~!Jsl-~-

-,~-?<-¢'",,--°"_-.-.. <$-,-~ «:«ii!)~~~~l .~-..")~ Jo:l$9)~-~~~ ~~ ~ ri:#f ~~~S~Q~~~.»~~6$6.~ ~)q(j,,.~~ 

~~~;~~~,&:~~~Kl~"i:}'~':iW~~~:i;:~~~"R'~~~~~'«P~~"•~~~~~lOt-~·~~tc,~~-~•·$J~i-~ 
~',. ~ ~~X~~'.'J,•-~~-..,~)"¼,'{,'J,,,~,O.~.~ ~1t-.~-*))'~'8XM.;' "1(,o.',l»( ii!~N-k'~~&1t~«~~.(1$'~~~,j.$,~~&,'$,of,X:,"l-R"~~..,,:t.!,;x-,.,.~ ~ 
~~~~~~~.~~~~«~~~~~~~p.~~~~~ ... (!C~=!~~'P'i~ .. ~lX.~~ 

- ~~ ~¼.~rr.~t:-0~ ~~~-3~ ~!'$~ ·C1'S'f..'li~~ ~t~1 ;iS pr~~ ~~~st;½ ~in~~\~tr.a u~~~--~-~~~~ 

S,..<$,'t§S Office: Hemiqt,<altM$ 
~A~!'!lC-' 
t~C<s'!><l"~ 
"· 0- !l<ll< Sil..'\-~~ s:l-2!l>I 
~~«-R-~ 
fl,t.: (3~lP~-M{>.;Q 
r~~ ~ti~ r2+n~!l 

!;1.!00l>lt 
;~•'Sil:!,_", 
l,1',>ta>,~Col-~ 
100, I¼~ ~ ~ ~1-S.I~<) 

1 >3!3 a.v""*&<., e.~m 
lt:.l.: tl~~ ~.:t;Mlf H 
PAA:· f~ a..1~.az.($. 

A!S!\11 
~)!§1-s.llR~ 
~-~ ~: $,K, l, ~kw l>,'<,n.•i, 
r~s,.,~a . .i 
~~l*m 
,H.:~-2-l:$-1~:IS 
f'AA: &IS!!-N\$ 1&-~ 
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'' 

Carl Andren, Systems Engineering, 

Harris Semieonductor 

Introduction 
ff~'ril! .~~ ~ ~ & 

ci!.ip s-et ~ !m~~~ W!rel= .L~ A~ 
t-fo~oiks (\VLANs} ~ wul ~\Wlde l !» 1 l 
~~ ~ m m:e ::1-4 Oat lS-~ ~d. ti:~~ 
~'I_ ~ ~rml rtiOOll~~ ~~ i1l ~~t 
hi~ ~. ~~~ to ttie lRlm 802.H 
wt.AN' ~ TMs s4~~ will. rrovW~ 
mi~IIY w1tti ~ ~n,11 :w ~!lffl~t 
~~!ft l ~-m'l,~~ist_~~~r,f 
5-:5 ~d l J MBps. for~ =i,. d;.& ~ m~ 
~l.t To~ ·•@.ip .Sl:;t Wffl ~~ ~ ¢$I ~ 
@~Mg PRJSM W!..A:N ~ ·~ ·dl,e ~~ 

RP and ft/ ~'<:SS\ <;f l.Cs! w~~em:w wlih ia 

MW ~<!:~ )'l!'\.~~Silr and ~~ 
pwg1WnmaN~ MAC, Tuw, 11 will <.}lful' a m.dy 
up~ µatll iu ndlu sssm-af~ ml.O wl$!lt ~ 
inoo;-pomtis ffil!c !WW ~S, 

A~~w~~~lo~ 
rom~~ a~~m~~w~tiulld 
-Ol'!- ili~ 001. l l m~ hut &ehllm Mgh~ dallS 
~- M---~· SkO!'tl-<13~ l(eya~ was~~ 
a!! ili~ b~st' mmiu!&i:loo. mo~ for hlg.!s = m 
lila t.4 GHi UlM bAAd- Th§$' ~~ ~ 
~,fr ~ moo& tM~~~ ~ the ~ 
~:ui ~~,lW• ey ~ tt;,-s ~a 
~m~l!! atld ll~ Wh:!th ~f ~ & izj> 
~~~~' 

~ l'h&y a!~~&I Keylssg 
(MBOR') fflooi!latfou ls w&l! ~ &ad !lliS ~ 
$0WIS: U, h&V,'S ~g ~ ft was 
~sl~ly ~I:! m ttia ~~ where oissilloi 
siss¢imlen• l®!m~e!! WOOi ~mm~ 
With ·1ma10~ imp,!~~~ l® w,.~lsmqllll' 
~'i: ~di ® ~ tM ~f'l~ity wSl! ~ hl~b., 
T~, w'lth wi~oo ~ hnp¼n~t&tiU¾ 
W$ ¢lin. tff~vcly llM' mis ~h~~~ >!Sid i,~fa ~ 
~~!$ 1:<fhl~1:¢m,fl~~!f ~~~ 

,---r-------------, il~~ If~££~ l 
c=:=1 
L,............. _ __1 
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M'OOK ~.~ inu~i ~~on Fp 1; ll®wis how ~ WJSll~ {'$ 
In:·~ lSM ~ ~' v~ of k~fu.& ~· ro~ ~ fa~~~~ Ill"$~ fwlrtioo i.$ 
~~. ~idl!s 'lh~ s.ittn" ~ lb.~ <S!(lsimi an:u I l!~ 6= * ~ m'M' ~miai ~m ht~ 
~-d, This~~ tM ·~. m·tne mlit M 'I,'~ ~ llw 1 md {::! dl~l!h ~ ~ 
M &id Ill' psm mthtl lll.<W ll:.ll ~ W: .<t I, ~ ~~d~~ w~ 00~ 
~~is a~gy mow un~ lnM ~ ~ ~ ~ oo ro~ lb:!$~~, Bl· 
soi.it k:ker wim.131, bm h h~ tha mne ~~~ ~ ~~ !bl$ by us~ ~ 
~"~ud•ihl:<satm"~~~' ~ M,d m~ ~ {If mi~ 
~ ~ 1s ~to !1 Mffl;~ ~ l <fil fa.l\~~- Th~~ ~t<)~ ti·~~·~ 
~ WI ro H i8 oo;~ ~ Mlk. Thi~ ~oo{. 
lill~'3c pl&e~ ~ oon•~ ~el~ ~ Th~mt'<StWcli~ ~-~ 
tf!,:; lSM b@.t (Wh!dt is ~ 2-40 ro :tffl GH:(l ~ !s iii$ W!il$1s fun~~m ~. ~ ~ a~!ilt ~ l 
wbh al!owim~ ~ ~ ~- ~t,n ~ ~ip w,,.~ ~ 2) ~• ~ h~ tM 
too O!!!!cl ~4- W)'m ~-~h-e nl~~ 4 ~s!ify, M~"<M t.i:! slw ~. ~ ~ 
i:fam:oolll ~be~~ll:l.l:aiM~d. oo~cy ~S~~ mt~ toit 

~)K l$ ii ~<et' &.~i m<>twlltti1Jll 1w mlghtoo ~ fut lS!<&mp!i!, ~ &'l«:U ~ lll:I 
1 r~~- ,,,,, ,,,,,, -·-:--77om7 

---,--, ¢j l'! ~ ~;::::.:.-:.-:.:.--""""""!·if') /"' ! ...!..'t' ~ 

&.T-"<j 

t!r 
w!>.~li m~ that it ~t~ §UW-~$ i\.ir t~ 
~ ~ ~ ·rs ~· ~ .~~ ~4 
to!~~foi- l~~md !lllll~, 

·1tt !h!! b~t\f ~,~, th~ 
mooull!Wt &$~ l, ~~, ~ ls usul!llj,, ·uu, <"-l!S~ 
&..'Id ~ ~ R ~W in= ~~~U\im !ht 
~"~ ~. ~ ll>~ for ttie. ~ii of 
1M .iip~ .~ ~~ fti:r u~. cl' thee 
<)Ul!W~ ~®~, "fbe. dtmOO~ lS \;~ 
~ me ~e. ~ =i!!t ~ ~iptes 
~lit we ab~~/ ~~<1d ~• the. P!U&l-'i 1 
anm~, ~ tll,., ~!ls~! ~itry !or 
~~fatioo '1'l!S ~p!e. m ~!~de ~~~ 
~~w:.'I oo!ys~~ l!Se.'l\!r~, 

M ~.,.-~~ keym~ (MO.\-')= ~ 
~!i-owi. m ~ * ~~raitfo:.~ ef tn&ll)" :rtandAA"! 
wavf~ Sllcl! &S FSK 

~ m;:m~ af Wt bl!8it ~ FigW'IJ 3 ~~ 
~~~lit thee 4 ~® ~ tif the 
~~ mooomkm ~~- ~~, i.tl.~ ~'\".! 

i@,lt l ~ 2 ~ ~s ~ ~tlWn l!:s 
b,s~k:,dty ~tti.&s !be ~ fSf ~ l Md/'lif Q 
~! l!p:,.~J funoo<m, For ih1:< S,j ~ 
moo~ lh_. ~~ ~ fs ~ lmi:i 4 bit: 
l!.i!!b~ w~:) «tm."<'le bit11~ili,s~ 
ft.m~~1S! ~~$ of !m· s« of S \,hi!,s tae >JI bit s~ 
t~ ~lllri~'> Tb ~~th~ 
lll~.ilPSK~~ !h~· ~b)-~v~ ~ l 
$Sid Q m<'>:!ts!""-'n.'S in plitllllt,\, T.:i l'\~'1!c l l. &Wp,s 
!llOOtli~, !he. Input fus l! ~~ iut• 1 n,~ ~d ~~ t>::< m,xM~ ~ [ ~d Q 
~~Is iil~~OO'li.)', 

2 
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'fo m&%e $f !1:!~m.l na¥t tilt $lt!!'!!l ~'la ~a! ~~ily ~ m alooru.t$ p!i~ 
~!dlb ~ me ~\S®g m,1 ! oS m~~Qis, tis~l'~l~~- Th~ is: 1111t a lq¢ el.ll!~ ~ lhti 
!hf ,;;~!pprog ~ i, %~ llt ll M~ while tlls lit~ ~le ~ ~ ®I ~ lh~ 
l!Yttlhol ro.s w ~ .I# lJ75 M~. Th~ ~ m~ tu b)k ~ * .!'tt. fo a jilr~ 
1i1m.~ ili111 <J11~!l bit~ !I ~, !!w· ~ ~ ~ tii.e ~ &sm~ ii~• <:AA 

r-~_:,_,, ____ ,__H__ ---~--. -7 ,__ l -11-- --- ,. __ 
- l s- . --- __ ,,,,_ I. -· -i~~ c:: . ::J f ! ::J cr:ITJ 1::::::: l 

I ,___,,I ! I 
H,~-<o-«" ~~-.,o•~«~ ~~-,., 1,' ,....,_..,_,... 

~-,~-) ~-- - 'f \ 

~ fJIDT1111TI i '":.~;;;;~ L1lilI1D 
<:!>OJI H~ t- ~""""""""""""' *$ 

i•·- *~ 
~ ll~ tl~ i<~ 1•-

j ,_ \~~ \~-i ~~ 

M•~.-.LX .. _, / X 
L.- fi ~ s, sn-,-w the m:s.\::t1lpl!t'tl!t at moouWilm ffl~ 

ma~ it e<1Sy w m~ ~ !!Y•Wffl m~~le ~re tti ph~t amhl$uey, Thiis !1tW !ht 
wit.'l mii ~:Ul ~blun<i ~~, Smi::,1t the, ~le! ~lit~ fl%- the <itm~l~*m 
~~ rate. =a~ ro~ thti imly th~ m;ss moo~:rait.ly i~ ttte <$Ill,!!~~' rsr ttlit 
l::.(1~~ W~".n ~foJ W.Rl, l:i)e ~ fu:lffi ·~·~ ~~Of~ $h()Wl1 m fl§i~ 4, 
h~ I~ tilt &tli t!ocl: ~- ~ ~m,id\!~ ~ltii ~ b~d ~ 

MOK m~oo bliS ~ mown t() ~ ~01!~ ~ tilmfui&l sh~i~~ ~ Ille ~~I 
Iii!~<~ 3l~tzy (!,~) ~er l!!iNO ~$ll~ ~f ~ wll~rt fut l ~ :!. l<-~s ~ 
!h!Ut JaPSK ~'¢ 1~ ~!#~ ~ pm~i~, were~ ii:<~<{~~ demoo~tioo ofili!! 
Th~ m~\.~ th¢ ~ronn ~ll tt;:;m ~lW~ ~l>.~ 1:11td !l~~t and~~ 1 &3.<.i :l M!Si,s 
tffli:;.'~, $ thee ~~e,, Thi:s ~-a the m~ Thee tmgin&i ~00!!~ did nor ~ is 
mwul&.<..k>tt t¢ ~~ ~ w11:r!~~ !n\l:!S ~~ fut ~mt ~tllcy ~fkinJ 
~w ',\,'ff¢fo.-ms, ~m there= ~ !ms i,er ~ !t w~ ~wk u. rea~ fut ~'it~ 
ry!ll\>ol w,1'h tMs .tt,~~t!un,.ii n~lllly k~ ~~ oot?ilde \bl$ m ~ ~ lb; p!i= 
m= 1..¼.,NQ ~ tU>sK. but .tl!tl ~ is ~ :in "the~ oomisln. ~ ~ plsilsJS 
Jniniml~. ; ~~ lJ a su~ ~ lh&'ll: a 

n..t ~tram oi' ful$ w~"~ kl lll!illii'!~t)S!. Wtlh ttw mw ~ ~'ionllf 
.sim:,'lt.\ ~-hWI IS .~ ~&mf !IS. the W:-1 l (l~ffi'.!'' ~ n«~ to ~lare tho 
~~~'l>f«mL . MOOK m:~ Tue ~iii fol'~~. 

Th~ mu.~ ~~.e, will ~peml ~~t d~ Ill~ th~ ~m- ~asll bl!: 
M t.¾e SN:R ~m! ~¾~ d'~'Sl ~ l.l!ttw ~~for~ tM ~OK ~w:rs, Thi$ 
w~~fulffl, Wf ~ ~ ~ ~!mWaoo»., ll~ >) ~l)l~ m1S~~ ,m4 >) W•\I 
ttls:l lflls ~ wm !ls'ii! llil ~e ?LL. lt W&S ~®Ii !lot ro $11~ ~ llfl!flt~! 
~fol'l.lle&i!W fa ttw ~ ffl'l'if=e.nl, lt is l"U bm. to mailf ,t ®W 00-18 ~ This 
ol:>~y ~lS(' ll~ in(' l MI~ ,;s,si, whi.ds ~ ~\\ti.~m,d lit~ dw~ ~.~ ~ t~ effim, 
!l.llet~ ~i $~ /jrn ~ Thi k1¾:!J< P:Lt is in.in~ w!~ ili!! ~~* 

T~ US.<:: ~ ! ~d Q cl.\~~!$ ~~~ a~ tM ~!>!¢ ~t !>.U.. l~ 
~a,ieml:r req~ imt the ll)•sil!m jm:"'~s ~im t @.K~ ~ff, T~ of 1M 
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~'fflf @d ~~! !3!Sit!J ~ Frl\-~ wi:ttl. 
~~~~~=ierd~ 

'.rl\~ 100K~=~t<>,-s = tw!) ~• of 
? ln~~ ·tl$d d~ ~ =is:(OIS fut~ 
ey $'/>..) ~l~pl~, 

Perfonnanoo Parameters 
Th~ MI:KIK mudil!~oo •me ~ 

~I!!$ ~ &s.<ekl¢ssg ~ ~- © l:esi: 
i:ne ~ ~- ey t.~~ ttimt ~~ ~ ls 
~WltW, ~ ~l ~~ shmsld oo ~lab,~ 
M~wlsi.NS, ~~~ ~u!~ h&¥ts ~owl! 
th~~li::wr.i!.~wmt...~~d~l<11l$$®'l1dM 
~fW@l·~~~~~ 

.., 

Sl'W)fil) ~LOCK AR$ m AOOn'K.l.t>.~ POR moo RATI'.S 

~4 ~wi ~ ~'iffy t!Uf ~~tum ts lm~ \W~ ~ old. 

n:ot ~t ~~ ·Iv ~~lfuffi'l to ~~~ 
detln!dous llf -~ ~- Huw~'e!'. ~ 
~.dlng/d..~lti!I: u~~ do ~~s 
Hi,!!< <la of~~!n$g@1, Thi~ ls wm~~<>f 
9 ~ due to !ht bamlw!dlh ~:.m® ~ U dB 
!o/lt"SS'll gw tfut ~ m.e \l.."!l ur ~k,~-l 
~«ii.'-ls, Th~, a~ ®S~fag. U\¢ ~ ~ 
improve.:! lly Hl.~ iffl ll= lh~ s.-...R ill ille ~ 
oondw!,:!;'h, We, !rs.V&< nm s.imtthlti@ w ,;;h~ ·tm 
~rul& gaw. ~~lnst me FC'C ~~ 
&Jd ilil:§' sh!lw .iimp!e ~ kt" wmj!~ 

Sl.mubsmms :ill>:!«< !hilt &..lt~ ~J 
is nt~ w ~sure s. rel~ U f>~ 11.iik wi$ 
.$~ ptt~~ti® m(ld~ ,;;l\~'lm fm u.~ s!mu~ 
Tb~ bi$I, rare m"'-<ullili<in is. more S!IS~!s w 
fsR:.kl~ !m.~f= ~ film- <!i?<ttuti!-'I!! ~ 
ltiwer -~ mil®~~ ~'®ld ~ ®t to lht 
maner ~lffl $.% W8! &I) $J!l!fd1>• 

Thu MBOK ~l~ w~ ~ m & 

&PSK ~~ ~~ 5,5 MBfl$o Ry \tffui !he 
Ml.Nt: $cl'!~ ~- btltik to~ ~ r ~ Q 
i;b.~l<!-(wlskh m ln~.h ~¢ ~}C ~ 
mlS ~~ hi! oouhlfd ~ ti ~ Tu~ aw 
&lk>~ ~ b-~ ~ wlm~ = m~ 
rob~ ~'l!!g i'3l! haeJc .mte:i fur ~d ll8i.~ 
llit JI.'<~~ ~~- i:nei ~ M,a..'1'' &i· 
~oo~Keyj.~sis~l&ti® ~w~ ~ &u~ ti_) 

ti.It f!ret Ill~ M~OK llm ~~- lllao SPSK 
ri'm-mimt~ ~mu!&tiOIU run lln lh~ ~a:) ~fo. 
W~ ~ mQdul~m-! ~i~~ f{St ~ multt lffle 
him!~lhow~ lhlii~dm~ioo ~n 
~!il,'l>ii, l,W ~<ii ~~ly. 'flie ~ffi.lll.!ll.tiOM 
m~w th~ ~ l.,lgh i'&t~ ~ m;ms l!~b!e to 
mu~ thSll ths !uwei< ~ 8-'! ~-oo!<'l bl:! 
e.at~ fMll the al~ ~W:red m.-..'Ntl. Th!s 

4 
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!~ ti,) & l:ti.~.ll:!~J.sml,,W,mn ·~ ~di~!l:y 
tit·u.~. 

The £liNO ~~of~ Ml..~X 
~. lJ!. ·1nirer dim fil1-SK <>f ~ ~ l\l:t~ 
ThiS. ·~~ ~ oo: t1x, ~be~ ~~ 
~~·~·the M:OOK ~UlR mOOU'i~. 
Thll, lill~hfam ~~)' tl~ ~1,~ ~ts 
~(lQ\W S<3 ~ Im !~~ lllll!t~ ll: ~•"'Ix!! 
~woo, U' .~ ~ymoo.! is. in = ¢811 ail ~ Im 
hw :i!s tut S}'nl.00:I &re ~ tim. not ~l wm 
n~~','ii.J!m~- 1ll~ttl>l>~~ 
raw iin!! tile ~ e:.."tl.'lf ~ .fml i-t!~ ra8: oot 
i~!foat WMre ~ ~ ,WF-mtd ~ mu.~ s. 
$}-'m!ml ~lsioo e-=rt)' 1s ~tr Uiim ~~ 
~ a,ske s. ®>l> Ml ~Moo, it ~ *~ .8;!! h~ ~ 
~lli"ed t¢ mAA'il all r4· ~ 1-* ~i~ at i 
symooi ~i!y. ThV$, s®.~ ~~ i~ ls 
ffll~1~ ill tb'i.' b~fo ~i wa~.mss.. 

f~~ S sh~w,'S tile m®Sllroli .Sri/NI} 
iitrf!!®~t J:>f $$>\< iwil M!!OK m~ an<l ttls 
mw,;~~1~rf~~~ 

~ 

t:HS: ~ for lb SJ Maps ~ iSSld M.il ,:§!:l. f!;lr 
tM l ! ~ ~- ~ l.bll','O ~ ru~ fu 
~ ~! l'lS:ffi ~dw~ ~~the s~ 
rate ~idili b ronsi&=:l. ~· Sillt ~ this 
~)ls~ifflmisrM{iM .9} .. 4..ISdB 
w tt:e $$ ~ ~* iln~ 'i',$@ for the 11 
MBpHliS~ 

!he ~;fug ~ of the· l ~ 
$l.l l W11'1-'~Wl!l ~~ the ~ ~{p ~ !las& 
• tit~~ lit U @. Th!$; 4ilT~ fu.rw ~ll: 
~~~¢11 .m~ t~ (W1:I ~ ft~ Ill~ 
,s t 5 ~fa! ~ ~loo \fu.¢ ~ ili~tial 
d~~oo.,~~w§ ~ ~i:id,, ~ m 
l.m~~~ !OllS~ With HU 48~~ 
~~w~!.!lg,tM~S'l'ffl.inlht 
~ ~idili ~ ·•~6 dB, wn!l Ql'Sl<, tlm 
ls m~ b)· J dB~~ ts:e I !rod Q ~~ls 
~.s:~ ~ ~- ThtS~~ to malt:<3~~ 
~ SNR. fur fue :l Ma~ = n~y tile 
=~~•SSM~~<»-'><3 

r a' ~ 1tl 11 12 1l H-

., 
'f~ 11, ·nre~~~il!!l:he ni:ew~hwl.th!ii,.:ittuft.tl~l~. 

The SstN1} ~i'<mna11~ . of the 
~fumi ~ l~ ¢1,'lJm.~ ey iidd~ l\l 
l~~lts !l~ ~½l) ~-,r (< l!B m U1<3 lm!.l. H 
MBf)§ hi~h~ _.,.e~~~(lu.et !w~ 4 wt'& 
~$ymb(s{, PoPh>l> H ~ /l&Sil', ~ SI ,m fut 
l! bi~ 1~- :tymm;l (ltl ~'l}"' 'J dB). Y® ~I'd 
ak~'ly fo,.'l( It at ;sd4ful! •~ i.m more \'<IU!$ 
mimi !\Om l and Q ~ll=ls ~~ll ~ the 
cwier ~- Th~ gi';Jt;f :; ~uired ~'N!) m 

~offsetpgrfarm~ 
Th.!!·~~.~ af ilii~ ~ j,$ ili~ 

the ~~"Y (!~i':s foi- G.smsr lll!ld Im c.wlc: m, 
;t5{) WM fer 001h ®ds of the ti.ilk, fflf t.'l~ 
~, 1!1:i$ b! lm. th® on~ ~gut itf tb<! ~bot 
~- 111~ l.t»I!~&:~ uf ~ .lf ~~ ili,; mM~ = ~'!: the s1~! Wltll®t >'m)' fr<eijUei.ey 
~~ll. 
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~ctfffl ~ ~ttM$fk 

-50 "25 0 15 ~ 15 

~ s, ~l!f Oftm !?et~ 

fl~ 6 WOWS uow ~ m~n h&11d~ 
~ffli~ mls~ Thi.~ ~ wm: ~\~ cy !niti~ll)' 
~~ dle &~·~~a !~Se~~ w§~ l!Q 

cl!S~ Th~ tM ~":m\r W"&.i fJiTu~ and !_ht Bl'.R 
~:¢ m~u.~-4. ~ ~01>,•;:1 ~ full, ~$. 
®gl"~w~'fu<)~, 

0,~ fuln!]: )tOO t::&l ~~ ;k,m ttlts :U§ll-."ec i~ ~t ttie: 
i snd 2. l'.t...~lc5 m:,;,m ~-ie: m= man ttm §,§ 

1-..-~;.;·;·:;· 
-a-PER lJ) 
......,_PER 5,5 
~PER 11 

~(Ill~~- Th.ls i., .fue io ~<rfl\g Iii* 
<')1.~ ~~~® oflh~ ~ier ~e~mg t«iv irt 
~mrnk,, R=o~~- ~* o~~ll ~~~(m 
~ 50 WM 1$ ;.mall. 

Cid Offs#t. Perfmrmmce 
Toa I.lit~!~!,; o~~iittm~ll:1'£ ~ me 

~~·ill>ml!. 

' ~ Q ~ $ i i 

l . . ' r-i-~~t*! 
i----ae.~.ttll 
/---¼--ija,i:~ 

!::;::¾-!'ID<: n J 
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,:::· 

~ ll:§:-fue~ 1;1ffW: ~±,SO f>PMS!SS!ll o~ 
frJr oom !Sil®. of'lhe link, !t w~ ~ ~ !hls 
~~ ~ h&lld!ed ~- is simpkt ~ ~ 
~ei:!ivi®d~t11~~- 'Thilidook 
~ ~i.&to/ ~ ?~ ~ w ili~ pel!l< cl: th& 
~mre1~ ?Ulse i1:l .u,i, J.<t®Jn!}.le., s~~' M 
d~ e ~i!PW@t ~ ~=ed if~~., 
The ~~'$m>X< !Sf !his ~e tS ~OWJS ill 
flgwell, . 

Thi:$ ~bk: - «~!~ ~ 
timo!&ti@ ~ !SSW:$ IS .re,p,~®i~ p$i 
tM~t<i !hst ,m:J~ mu!ti~sm and ~!«-~ 
TI;e simll!m~ .:show thlit me ~ult),• of (S 

ml$$~ j:!~k~ i_; ;s~~!JV)' m,ilu~~.ed. by lll~,isitth 
~ the ~Wl)'1 f.s.lf<,'$ ~Q$tl~ !l!g.l\e.r. 'Ibis 1$ 
mt11-ld~J ~ 8!S ~ t'&lio ~ !he m~l~i~ w, 
~ sl§nai i:m.t.ilt be llW,--ef lf ~ Ss.<W ~ !ll~tf. 
Thu ~lt ~s .& ~ w @~ft"lt &mntw 
di:,,~~i~y ·w- e~t iooo ~fuml,~ 'i>,'h~o 
w~a fih~- ls m;lffl mm aeroruit. me ~miie 
@t~& PER, <'alu~ ~ ~ (=n1lnt 
<'l)ml!-\.lm dlvttt'Sll)-"J. Thl.s m~ me ~, ~ld! 
;,,,~bl~ w/tllo~" hevmi '(.:) = ~on <'If 

~r~11.,~m:,s, 
Tu~ jl¢lfom1<:1>11~ ,:;f mot S,3 MBps = 

ls s$:~oo.!lf ~~tt tum tti~ m fue t l M1\:is. 
~ &S i!!t1smi.ted h1• ~ 6, This ~"Ill w~ 
W;t-11 wim ...-:w dam n,: ~wer, sl1 it he il!§.lltfy 
~ fuan me !Jlhle v~u~ li!:Jow. 

'.Tllf e!:3.,.."ll!W mg~ <>f lhis ®ta l's ~ 
s~~ ~ ,cam ~ ~l.llntial!,'<" @~~ by 
k<w~<los mt raw ®t& MW;< whfoh ~ ~ rtlWil:'f 
si:.x,mpfu:t¾oo w!th ili~ H~ f'itl:Sl:>-f 6~ljld~ 
&1'1:httec,ure, Tl!~ <>!h~ m~~ ls tk~t ant:om!S;! 
<llvwsfy wm ~~~ly impm~'ec me l 1 MB~ 
tht-.~~it. wh® rm,!!lp,1d1 i.~ .8!> !s!lu~, V.4m!s 
h&< ~~~l·td ~n~ .m~ ~ oor imioo~· ~s~ ai l 
MB!'$ and .2 t-JB~ fui.m !h~ ~ulm~ sll$.lW 

whl$ in~ ~- dit.i .s!fflu~oos ~ 
pemlsti1;, 

7 
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·--~ 

BEST COPY' 

CCK, the new IEEE 
802f;11 standard for 2./f 
GHz wireless LANs 
~~fl 
Senlor ?f!iith:m! Enrffieer 
lmmlltnrpoffl~ 

~H~ 
Still f.!'lglnimr 
~llt~~ 

~WI$~ 
Staff Engl ~r 
111-'tt!ts!l '°~~Ii 

1,~told 
The mm. WZJ I oo=itt&; ro impt~=tw~m ~-~ 
~~))w 0,1>1~.\,'<~, ~* ~~ & n,iw 1m~~on c~ fr¢ 
ll M1>pi1re~m~2-4-0c~l'SM~. Thls~~~ 
ti$~ ~ ~ ~®'i ~~ Md ~ ,;s,'$1$~&1~1~ lh~ 
~!>:i.irnl ~l~of~~~'furl~~d, 

~~llin<llMffil'mlhl~~~<$$t,:,~<>:m:• 
~1liMR~l~~~~!b,),t-'4~'l,t<.>ll~ta?.!1~ 
imd ~ M~ ~!>lll llcilll>\-~ hi:._~~ ~.~e-, 
~~~X~{'(:O:.'J.,i~~~'-'4'M~~ 
~-~ WMfu.sl:.)·~k~AS !M~Slfa~,. !M Celt~ 
~~~~~ol:tip~~~il.~~-nwli<;>llnll 
~nd""1dtb Mttli< l~ Sit~. Uus fl>® ii ~«,~lo with 
~ ~ WZ.il .~ ~ ~~ ~ ~t ~ 
~'U~ID~~ ,~.~~e~!eS'iw~~~ 

nu~~.~tM-· {X_'%~®$<.-mm~~ 
~~ aatMtt>i!Nl~ef!lll.~~~~for 
th<i ~ l! ~ W'>WS ~ ~~ llflll<O ~ 
tt!~&~&$lsood.i~kmof~~»fl<s»~· fusl4-, 

~l!I!?OO~~ 
Th=!,i~~~il<rhl~~~-~w~ 
~bf\~'l,.;\Ni) ~~dm<.>li'>,i~~~ 
f;iit' -· ~ wsvefoom l\'nd ~~·~~ 'ndJ 
~ ~ &,,,_ ,i~ W>l~~'tt! ,wj'~ wills~ 
=~~~!J,1.~•~~.~~t. 
l~~'"Y~ ~{C-C,"<Q w~ d,.ss~~ l>;f ll'J~ll 
m.11-1T~!'&~llt2.4GHd'Cl'~m£1!003U! 
~~ b!i$wi>,-~~m). ·~·eclt ~~ 
ls~ ®~l~ ~ w~'b .~~~th$~~.!& 
AAlM._tl. =! ~~t~~-~i~ :kl.~~~ 
~~ ~~ ~.~oH~CK will bi:~~ ~ 
~.ii: ~u bi!c~ ~1 ltm~~ p~ ~ ui,._~ 
.~i-w.mw~ ~l.<mlru1•~U1~'!h.;ful_•~w~ 
;.l8!ii~\VtAN,wi!:'8~ ~i.! b.~)l!hiw~ ~ 
~~W'Lk'<~M( ~~~-tX:~ 

·TM lF.£.lS )Wl,H $~ ~ ~ ~ ~ ~ 
r&!l.<~i~tll~j!J\~~l~»fl!>« %2.Jl \)/'LJ.N­
~ ""~ ~ ln,._~fu>.<I Qf ~-lh<~ Htl:l=el 1\k~ ~&= 
,..,~!JttiH "#1-AN!l)'lltem~. Tuls<>ffi>r-~~&l~ 
1A Wb: l$M •~ wm¢ i$ ~~hk ~i::m1l •.1-,nldw'.ili< IIOO 

~~J ~ol'~~ l~mt~~S ~I~= 
~~~ 

~~~~~~~~!~roi,111t 

I lmiu~~t, Sc~$~*~ 

1 rr·~· .. ·· ! 

j / • !Ii 

\ t~W~~~~ 'i..,Q:~~~ -•- ' • •• •-.,.-.,.-.,.-.,.••u•• it ~rt~~t,;(:t::f>,)'~ ... (I,:«; ~ ..... ~ ... ~ ,a:~l',oi',e...,:,: ~ . . 

• .. ~~~!':!~~~ ~~~~)(los::in~nf~toi.~ i I 
f ~~~~,i~•~·~~~ ... '(~fflN>W.,: e)~~ ! \ 

~t~~!!J->-h.~:!:-~m~~...,_-«~ .. ,.~x..•~~ j I --·-------~-- •" "'' ~- ~·-==:- ~" " J 
~.,,~ ... -/S'M-~,,,.,.,,.~~MO!f>i>,,,¢ 

hisl!.MM,l,1ll~OO, A~~t\f~~~~­
~~~Wl!l~M~Bl~lee)<i.il$(t,molt). 
<l#~fC.l<..¼~~!~ MOO'f<~l~, ~ 
f~~Oiv!i®~~~~(tlfl)f,.f), ~¥1Rnlf.')'(\~ 
i,;,ti~ c~~ ~ ~~ll&l c~ Dlvl$i<m ~Miiii~ 
(OCDM}, ~"~~ ~ ~ ((1~<)$¢fl ~ t• 
~~s,,; moo\>~ CClt 

•ililti;i:=>i&l .. >«!,;,>,; .. ..si,,~l<~ .... ~,l'« 
-$l.!>~ 

' l>.0-"'Y !AA<•~"''¥""'~*""''i>lo•-'<I--" .~.;. 
-~~"'"•<\'~- ,~~-'-'--•"­·=~~ ... - .... !~l-'l<l,l- j 
• b-!s,;,....,~ ___ .,..\l;,. .. .,.~ .. «Xi~l•U•O-.-~ I ,.-~~. ,,•·•':: 
,~~~~O:~l><~S$~<;'\<,l,?~',-!WS-,'I'-• 
-o-$-~IS;~tt:~S:...~~·~~-.i¥rtt~ 

--------~-~~-~--,-~2:~---~~·=--
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~l ~ 1-n: ~~~ jt>is;~ r~ ~ dffl:i, 
~~$~~!)~.:,a ~~(.'oo* 
J(~,l{Ct:X}. tti.S~ !9%~ Wl)! 8~ t!)W'!lii~ 

~<::a;.~ ~tl ~l$ f~ ~~~!iii pl)j,~k$! l&~ ~­
~itll> n1~~d$.~.~&<.>fJt~. Thilli~wr~~ 
.~ii;,;i1 W&3 ~il-ll he«~s~ .i\ ~&i~ly P,11)\'Mt~ ~. !,l8t'lt fi>t 

!S!~bffi\y wl.!11 ~ t~8~ ! m,l. ~ ~!~~ ~ 
~~ ~ ~t ~-'i$h .~ ll!,,~111~ ~ ~t 
~~~._\l:,~ wli.k,J:,,a~•l'oll:8,a~ !:-'stlft~t,lSt;>., 

llim1 $0tl! ls n~ ~'-'ill)'~~ .~ fu,r 
>M~t.A_~ Th=c=~~.j),,<f~~B~ 
~ ru,· '~~ ~ ~ fWOlS&l &m h'.!~ !list 
~~ ~ def!M Wf..Al.'{8 !W' ~w~ ~-tM~, bill !OUl is Slit 
~'1'-'lll>~~l~hw,~:rs~for¾i!d11$wl@~ 

3-, (~!~fy~~ 
~t«a~ 
£\-.'<i!p~ ~ w= ~)' c,,.ue~,~ brM. t l.t 
~y 1\,,-l,,£,~ m,,u!u:l!l s~~~~ Hlh~~i~!lrnl" 
erol!S ma<ic~ .~ <-Od~s fut~~ ~,ll;! 
-wl~ 'TMM~ ~rl~ {;f·~~~~J\:,rtws~ 
.iij'll)!i--#l~ fa ~ HJ, ~ !llil>!~!.l lie~ a <~l-
1&.-y ~ ~ st~lt<>f~y !-'li.8~= ~~0.ft<--<l 
~ tsf i)!~~ w};it:.l-i lw.'>' '!n• l)n~ t~t ~ nl!ffl~ <>f 
~ilfllklse~~w!Ul~il~~a,xo)&'~W:<®~i!I 
~ <.<>i:m<~<>f~a;,f..,J..,. "l=<mi>!wlW;&o,.­
~"i®ill ~1$('!'8~. !i:~"'<'4~~•lihb:~f,st 
~ =til=-~ p~ls. l OOH:if!)(!l}! =~ l~l lit 

11m ~~· ~ more~~ ~~oo in ~= :>! ~ 
~~ ~® w:lllcll l8 ~!ti.~ I'!:.<!~~ ~-

:,,a~ I'm~&$ 
C'$dOO® ~ fot=~=swl~r~~• 
~ffld~~~ 0@!1~.~~lm~ 
~&'>'<l~~~~'(i.®,~~=~~~'-'f= 
lit~ Mt~~ "'lll -.~ I!><: ~~.l l<l hlW1! 
mssltipk< ~ ~iltt ll~l w'hicl'l <l'i!lt:R~ ~ ~ 
l!8d~~m_~,tl!l~~,. ·~~~~lly ~ lf~~~ 
~ ~l<"m ;;,f ~ =~ 
l-Mtllllil~~~!~·~ 
Tht, ,m~ ~ .~f m.=-,, ~~~ !.'<~ ~1*!~ 
~lin~~ts~~~.~in<.'<~1• 
~ ~ ~~~ ~·- fim.®1thfuh ~ Mt:S, 
II®,. l..$lOO~~b<s~eySt,~•, ,~l<~Ni~ 
~.~:>f~*~mm'l,wli.~~(~~ (1l:I 
!ht <'*3'0' ~*~of~~ ~ !c: " l;:t.} 't'® ~~; 
~~~~~~is ~h'®~ 

'\.-:-.,( 

a•vi., 1>: ,~~,. 
~~ 

~~ fll ii= Ua< r-0<1=iU§ nire1 k¢ ~-llilg 

~~~' 
&) ~~-~ l!$ria, 
~) ~ !4 fml ~ 
i} ~~~lllJl th~~~" 
d}~~~!ltt1~, 
<s} '~~fu~-4~ 
fl, Al~tlit*~<.lf-~a;,f~~ .. 

~ri.~~~§~&~twlth$~®npjml<mt. 
{,\,l ls~~eyi t,~111 il!~~\iy1HJ 

(l;;,!&y'i pu&!l~ti~ ll l smly 4lS!.'<1~ psm rsf hl.wy 
~ls=%'~, 1~; "l'~~l Lla;,~) ~<.¾l;~ 
~~~"of~l~-y~Affl~K~ 
ii; ~~p~ lfarnt i;mly ifll.~~ ~,fol. 
~~~s1$.~ 

. ft-.,. .. flt!i.WJ»t). 
io4,--C/)><1,,i,,.1r '""" •. , v,, -~.! v. 

N4=~,~&R40~.{~1ifil<~~1.>f 
~~;~,,,,~js:,~~~~~~fumt 
is~ mws ~f lil<l $~lrla. Thim~-m OO!!ll't~cy l! 
lMO!$l=~fM~ mmUl!iSilrt>.~, ~~ia 
~ffit{~ l:itii !Wt ~"II}'~~-) 

1<:st.a ~C-pl&fflia~l)l·~ 
Th~~,,,,.~k~®>'~~~•~ 
hc."<"~~~~~3llt<>1'!>~~•m,r~l­
~i,e~~~i1:l:~~~il;fa;smi­
pl~ti~~~~!~ 'Th\!$. 

"~ 
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M~~ll'!o~!-Q 
l'~ii:~t.._1t1tll~~"ti~~~~ 
~ Ill'~ of=~~)' eo.-&i. t.~•~ ~-<'.l~ ~ ~ 

Wffil.'i~~ ~ \,<,'lm !,'. l ~ 81!->~ ~ 1'>)' Vl - s~ 
!,.' )!$~ ~ M>4!Ml!! ~ l,i i in!:rey~ti,~fyll.\$ fu,,~" 

~~tt~v: 
l} ~t=~~-~-l~~ 
it ~$!1-$1 ~ ~~=llS:i:l' s!rt,\ ~ 

S) ;;,' U) ""' L •i ·,{ , " !) 'if. 
·"' 

,MApi,:!~!lf~iilt~!M!')'~ 
~ ~~ 3W!1(;:ati® <'lf oocm~!em~ ~ - l\.'ll' ui-­
~ m·.sl~ •~"-~'"Y- flt,-"', ilioi.r j>.~~ Ii~> 
m,m, ~~re.~ ~l@ti®S {jj'1H}] ~ ®''8 re­
~~tly~ Ol'D.°M ~t~ ,mi~~wmm,mi<:R>!,~" [! i}­
!l~], !°wJ ~svt Ill$()~ ~se:<i f<1t =hi,~= ~d 
~~ m~~-~~~,'tl~twpl,i­
m~ U1cw~1~~'«ilt~c~~~~-~mni. Th,}..'8 
~ ~ ~ ~* in -!Ii~ !l~~ th$! i,ro~m 11.~i~g 
~~il»."'-""U<l1' «~ (!\,> "'~Y ~ i!l1.0 l'1i\i.i<-$ ~~-

HS ~-!UIY~ ~Ill 
('.<.X=~~~&-~~~sii.mafM~·~K~­
~(MOl'}USIQ§~~ wltlui=i-;~~l:>!>l~- IXK 
,s.\lm>~i"1fmw.!t~~ll'!lhl~~l,4!J}tz~¼~Jiy 
Vl;~Oflm~tim1,<(i_~~l.U! ,&,,.~1Mt•iis~~ 
t~~~ (ml>S)tWi>'l.~~ S«~ TM~ 
in,!~~$&_=~lW~~~~~~$~S~ 
am.n ll~r~~ ~~~ ~1,,~ li.1f ~-00~­

i_~~~lsm ~~.$tat~ <)}he l§M ~d- ~ 
~ ls &lw ts.~'&tl~ l>y~,sf-!he ~~~ 
~¼ it!l4~ -~ al! ~~Wl\ ~Im, 

Cl$.lt~ mmofM,aryOO®~wdm,:x.ll!litk,s,w~m¢-n~ 
,sfre ,sf .M U!!l~ ~~ ~ ~ ~~1".1\l< tta.wn.~-­
ii@. 

Th$ 111>-~-Mc ~~oo fur OCK l$ ~ im"'1 ~ ti'!! <lf M 
~iy !Riiw,£,,Ml ~•~tffl ~,ui~ ~~-CC~=Q~ •~­
t<tf ~m 3 ~ <lf·~ =~'l~ {Qs"~ ~~\~ f& ll.l« $~oo§ 
~-~~~~(-f-M)<Si.~$.:.>l!!!)~ 
~~ $~1Th-¼ '?¼, 8l\w~~ ~ $:«ill byQl>S-!tmOOll'"­
!~ng ®' "1'<!!l* ~ ~! l!l>4. mi~ 1:.li~ m..~~~ ~!),!~ 
~--:a~ ~~~<Ml=tmC:K~wdi 
~~'li•~1t£i mit.~ffl:4P...'-~~~t®h,is-,, 

~ful.lld w ~ &~ls (~<,if~~- ~ ""''lh<l ~ 
!:enm :m~~&ll «l'IM ~ Mi'Slnllll ~ ~ flll'~QPSK 
mwlmitl)f~lS'!t,: .. ~~.,~ ~ .. ~.~~' 
fa~ly, $\'lllf lld<l roil-',. ~wy ~ ~f ;;;fen,~~~")'~ 
q:l$$!;;;f®l~, 

Walw ~ie!is -"' ~ ~ ~ M~)' ~!-0\100~ 
~'ini {MBO!<) ~~tkm &si ~ 1>y t~llc ~f 
m ~mOl!l Wtll lcnl'!\','ll~'tll.~ Bl'$.!,; ','~k.<!" ~ llndl>ffill-­
~M~ ma cl,,p{~ ,..ri) \~-- Tu t,_,,m1ml:il ~h ~ 
~~~ml><>t. ihl!MSO.l<~®'™~l~¾',m 
lOO tw Q ~!$ ;;;(~~~limn ~~oollhl~ ~ 
rus!aM, ·n» IBml ~'$ °9>~=, ci:::x, =:ta~~ 
~i «f ~~ ~ ~ l!$ t~tiuy 
c~ w~~~P~~=mi,il:&;<~· ~~ 
~'Milsld\i.n¢m!Jti?-i.t!hey$!'!~1ll-~i:s.m~t~~ 
l'~ Wltl:l ~ ~ &~!xm, )'!<1l ~~ ~i $[, 
~~~~~~<m!M~·=it:r~ 
... tn~~ H_,, $in{~ ms f$of~~ 
llt-~~~~*~~~f>f~~~!'kk 
~ffi4®:i.stiti~·~-~Qf~~~~ 
i~. -~~ll>, ~ lltlll~ ~ (<f~ ls 
~~is.Ml!O~~w~~l!!'~Wl~M 
~ll1it~~~ 

l\l!MOOK, ~m ~ ~~~~~*~~ 
'~~~i%~~i,fwl>W;:~~~$~~;;;rn 
~ ~ m$1SS&lfy ~-·1sw ~t sm •'Ill.WI' 
~ m ~~(!St~-~ I .ll!td Q~ ~ 
~~ - ~~lo:l>l> l--1:>!t~ »tt &~. 1\o,-,s ~ ~­
~ ~m>SK~8m~ at~~~~~~ 
Flc~ co:; M ~~~~re &!Sm~~™"~ 
~~~-~64~~-~r~ lt~16bi~ 
t,:,~~~~~~fa.nt~~~~Tog,il~ 
!%'IS!' (SS ~) ~l3 ~1i, & ~~"! (!f 4 Qf~ U ~ tM 
b&~~~~~i$~ 
! --~~-. --"---------. 

!:: 
lt~l~lsf.:l·m'li: J•~-l~M~)l<:{:~><,<r"~ 

I 
i 
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~<sftMw~oft'-t::~=M»Of;:!i~lt~ 
~fumiffl\ll!l~thdii~m.~f=sl~rt=~l~on 
~ Q ,:;~ ~n«'I- 'l~ inf~-tl<.ll> {,,<:CK.~~­
~~-~~~clilj1$""~=.i90(~~-001,i>k< 
~~ l>y l!Sl!liip,tln ~ i~h ~1 r~ !ill$~ A;'· 
~~ A·~~~~S~*'™~*~~~ 
twsijjnst A. .tsm ~<1sn,i ~~oo tit'&~~ ;:.\.oip, 
.. mm~~ yq ~ill.<>~1~ \°<l~~ n<l!t1m1 ,t ~ Sl:l>:.th('f 
~ wom), 11tii ~•~1for ~ %"1mi~l;JI ~~~~ il\~ 
1>~ ,mn~ •~~~ltalfttl!> l~­
~(lno>,.-i.lMf•~wl~IM~~'ftlll~~l,"11.illll 
~~l!l~~~itb~mt<l!ipsll!'sA,."ll~~ 
~®-- 1¾1l~ ~~m1:g1&h,,l>l!l~&:l<i;:;<c&~m'.l®S$~~ 
~ 

+ ~ tul~ rot !Wt.E ~ 
~.$ ~ Slf;'!!!!t~ 
f~ 8 .lt.l\lm ~~ ¼ woit w!!l! lt. ·~ ~ t._.. ~ii~~ >'< 

~&-r ~ffllit ~l ~®'- 'Th,i, a=:z.lt~oo!& ~a 
l:l$S~Atru~w~~lS~~~is~thffl 
!M ~Mil ~ltlh. 0..~ .~~ ~~ fmffi "f<l 
cls~ ~~~"t>,,"li\ll~lsm:>~llS,llOftlx<~ 
l!)-m"!.>ol!ll-lly~~~mt~!:hli-'>'<·.um~«Jm Th(! 

~i.,~~i~~.uimp,1~~~~lesn~fil:J.<Q,'Sl, TlNi 
~~ ,:;Ril-'$ =Y ~ i.t~ttt .. ~ ill & ii~l1lll)c ~~. ~ 
~~~ ~of~~lk:~is ~~ill'~ 
$ ~~ ~ «t.M ~~ .. f\J,~'1 ti(~ ..... (~, 
l.l.00 ~ ~~NS, ~ 'I>'~~ ~~wd ~ ~ ffisat~ la~ 
!1.~~~<m 0,ml, lWl:il'lJ(.\~, 
' T\.l~~.~ ~{~~-~~th$ lX~-4's 
N ~~ ~ s,,1~~ ~ ~b'm\"l ~ &.i.t ~m$!;:,~ 
!l,.'l,i~i~~~~<®Ol.>'tr;fJ.he~. Ms~« 
"! tni• -~ .,1,= \¼J,h {l:l~~) ~ 8-ro ~ fo.I ~ 
~-cl ~t ~ =m,;k<, wilh s 16 cl>~ ,~->s<l, 1~ 
~®d~~l.<11~ .¼~~'1bll3ofaifoi;:i,i, 
~~~m~fr)'~~ .. ,~~uf!he~wom: ij,~, 

1~1)~.iw~~~ 
l-'m- tJx< ;M CM.i l$M ~' :mm,: 11(12.i l !!>.~ * ~'<m:l 

~ ~l;, ~ 64 @~ ~ools ~~ ~~ 
ioo.w!a!,(,:ia. ~<'SW.ti~~ .~liim M~ ,m ~m't. 
t&-J~~:s.t n.ect~~~ Q~~ ~oprl.~ ~l<l= 
-)&\~ ffit ~~'@ ~~ Wl-1>1 ill~·.~\)~ 

§o. 00( fur §£U; $!)Mt 
5'-8 l)mri!!ffi!!! ~~ 
Toi>CCK~lh$~\®d~ m®~1) m~i"1> 
~~)'~~~~fll}. &llliis~,!M~I® 
Wcl~ ~ a~~ & ~. ~ i~~ Q-..~1' 
~\fmwlsl~l,.all~'-'!'~~·~~~~1:>ii* 
ri</14 Th~~! ls~~ &iitts ~fur~ ll'<-­
~- ,-.S ~ w (l3l, if w,:, ~ \!<"!lh th~~~ 4 ~ 
~=A,,S,, w~A,«P l}lIDdKi1 .. ! l ~!J,tft-l~~ 
f(>r ~~~ ;,ii A, "'.,;a .. , ~ ll!l, ... -t...,a' .. s (11'"" -a1-
tm\$ Sl\e ~ h~1~~ ~ n l l ,l l l ,t l}, 
Us!~~~~ =t~~ lll~~ !>f ~~ 

~ !f<l~(~ N i1~,:,~!¢, ;:,f~~) f<.<s ~ ~ 
~~~!~~~-~$~~~ 
~"'ll,.u<i~. ~~[4J,-!l.~~1"!>~* 
diff=i ~~ wi!h<i~ ~~!he~!.~~!} 
~~Sti*.S. Th$ t~ ~n<.ll>.~~ ~ ~<jf 
IS<}~1-<:l ,m tl:.t<k-l WW!.M~ forN4, ~1:•i,!ll.~ 
1>Wh\~ls ~W•~, . 

C--{~ <:!~~1~, }}•1Jt~$~·•Ji""1~.~·~"'j~->:H~ ~1i~,t~J"'jS..-.f$fj:S.,ji~ < 

·iJ"t\:H);'i~,.}!l.!. 

~ ® ~ -~, ~ ~ll.m ~~. ~~ ;1 

~l<'=Pl=~~~ill'«'l$)-~ ~,>Sis 
~~ ~ ~tN.'~l J)'fflool -~- !f ~ !)ll&Jl&!Hlm li"-,;g,. 
slhle, ~ )'i~l$ s fflW..imlllll 6,«:{~ !Sl~tl'.· 

S,~ fut "ffflm.fum ~ 
Thi! Wlif~ 'lt<--l~!iJ=ii.~~ -~=~r~ ,SpQi,. 
~~~~11~~lt t~ ~- ·~~~lm-i;>il\ 
~,it ~-ws.w.~ t~ ~'1--~ &l'lel,, & >llmp~ ~, 
l~!fn.'®mims r;f fur;~- Alo:1$.~ ii l$ ?--",!!~~kl: !~ 
~~i.m.·~~~®1~~$$:!!l\%> 
~ th~~~ M~ ~~oi llll ~«! ·~tll ill; ~ilt:d 
~Wl!~~-f~i~""'3~~wtWsl~l>loo< 
wmt:l! l>d~ m~ ~ ~s~M.~l~l<Hisl!> ~~<>W ~ 
)'!, .. ~ 't, w.-d ~ H, ~Hm«:~ (¢1' if,sil:l «sl, 
l>j;$t>f;j,~~j,, 

~ ~-fi.r~I~ f · 
-~~AfQ!~'?,"®:S\ffil~~~lt~!ly=¾~~~ 
She mi.-~\$~~~* ~t~ lmo:s ~"ii 
~~~ !1lilil ~ 1~ ~ &~ *~'~ ~ I 
~ =l&®~ If ill.<,.~~~~~~~>~ : 
•lffl.!ly, ~~~<n~ ~~- t 
.~m~~~f.@'ii~,O}wi~f!'l~ 
!:!! t!.111 sisii:~ ~ ~ {it} are ~!ro ~ lsa¥li ~l ~-- ii ~;t: ;: ; 

~ .. ' ' 
' •~w~,..,-} 

'-•··· i 
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§.) §mji4$ffi&fl:tiltloo 
~ ~ ffi"Ai!!t,V, tiiwl=-~ l~ SOHl 1 ~ Z 
M~Offiiwd~ti=~ttl!<CCKl'>'3~~m~;ui il~~ 
~~ t,y ttw $2J t Thi~~ i1 ~ 1Sfint ~l ?Rll:lM 
~ ~ ~ ~0'&'1: i.ll fits< .. Tm> pi-~~~ioo 'lffl'$f<l8m ls 
-~ ~~l-!1-~ ~ fu.~iwr lfii l()). Ths &!m 
oo...~~ .~~~~~bl~ Sffl ~t~ in~ ti~ 
~~!~lZ~fi!Wt~~~l. 'f!,J&~l-, ~~~~,. 
~ el°~ p,.~w'ill:s, ~ ti al@~~~~@ Ii ;m 
~ ~ Qf'SK1t~o.ll',t\ I ~ i Ml~jl<Hl~~- Th,; ~igsisl 
1$~·~sw."»j>l<:t<~~U'!r~til,m~w00."' 
~~=l~~·lF~~~f<.>mll>t@k~ Thi~ 
i~ fu!!<m~~~ i ~~~~l)Q.!'il,.,~ ~l;l(O®~, s.:'¥, 
~~~~<l{~~~~tlll<l 1,~ 
~Jfillt:fui:$t~l'-"'>P• 
M~~ l>f~e l'l1.l-W.1 U ~ ~ '1ml: ~e_~;m t~ 

~'•i~mll·~~~.,.r,m,tls,;rp,,~by0..1~ 

!$,,J,t~~ 
iXK .~ ~~t.'y e~ MOK~- ~~-fun~ 
~~.,,,~g.>SK,u~!li$cilt~l'll>-of~tl"N>' 
ool,&l>i~~ •~~~w~ !t M'li!'ls. rei~~i~ 
&1st r-31.l! furs=w-.~1~ ~-~ w !1$3 lrl.~ ~ $1~ 
ml~~ 1me $b;i! h$ tM ~-~®(! ~l'lt 1>t-1lll s 

~~,m~~h~~ fw~.SM~~ m~-,:,Q\'1-
illi~ ---~ ~ ~ ~ ~l l$S ij~ ~ $!'SK~~ 
~ l!ym~.»~ltwl~$~Rl4-$)'~<lQt'~~. 
!.I!~ Im ~lo. Bl~~~~-~ h~ ~ ~-nlllo:>1 
!>m~!Nio\lS~fus!tlt,t~f&~mooslfu!S!ll'~, 
~m:l-~\®ti~~i!OOi>!,•lli&i:t.ll~r;iW<!mlllp,,.'t, 
00!!-j)fth<,:,,;'!O~kt:ol~ l:ls.'tsil ~=~ JlWS>lh<! 
~~-~ f~}~l~~wiB.~ml!!i}'fil3$1.ltll 
*~d m."l'SK~ 00.Wl~~ 

"'~~ 
N~W;!~(!S~~~~~OO>l!'3Rm. hltm,· 
mi,~¢c%l~k~~ .. ~l.~,fa~~ ~ 
~=S.t-lRt-i,<lifl3!<'~~.w-~~ 
fflllti~Qf<:i~dtt~~~~~ -~~is~ 

~'l~<!8~,~<.'C~ \'S~~-1::M~Wls'!} 
~1$1.~ tMll rim~ m. 'i¾~!i.laii®<1>1tt4 
~~~~~~cw~~~:n~'S~ 
~l>~~ 

I 
.,.., ' i 0 j 

:: I' 
,~ ;,, .~ 
.,,,,, , .................................................. _,. ____ . ' --- j 

'-l'li:=--l:1.-·-r&,-,-,.....~&,o!-"",f ~- K_l,INQ,.,,..,,,._jl,> ~ ,iw,,~-1.$ 
,$~-,;;.-!=, ~ ........... .is.,~~~-.,( 
C(.-'n,,..-.,.su~.,.....,,.,..,~-"'~.....,~si.(}..\~ -~is~ 
~-"11'!<'~: ~/$~19-~.,,,,"1><8~ 
~i,;.'<{.u)'~~ .... ~ 
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• St•~!:!! !'~ ~ !¾itt t};ijl:J,n ~~fi& ~msbW, PN~~!1¢$ I\C1 ~'!> ~ 11, bil!t ~&-In ~ml!Bl!:;• S~li 1 
Ql\ <:"' ?<.<o c mr ~<o l>"lll ~f'~&N m l:<i! s«l'l!l~re<:l IMlt1~ !I ~1\<lml P\llP'=,\>W es1~1wi l • '· ,.,p · i3~ · • · i,a'!& ~Bit,« 81l'Si:t$) i.l~, w, il' <!<i>':!il fllf!1Sl& t"4 !!W'~t:t,.'1!1~ /!, fl~ l'l~&i Si~i,~ ! 
Md ~SS\ !6-•a~ ,l ~WS) h~CS!i!f lf!S$l) m<ll'.lll~l~ llimlb..'l!i I'>~ 0.-1-bt~!!;! !S-l)li s! ~!"$ I 

A.ppJ/cafi~ A!X; ;ir~Sl! C!mlt C!um~l A!!m$!!.~ i,CCA} lO ~lit! t!at& 
' · · · . ·. o:;~to'>~ SM ~~i'tl>! l\e>l'«Orll !!lt!)i!~i:R<I. i~<l t!Sl"3-~<l'i ill> 
• s.~ms~,-g~i~.i1 st®~e ~ ,,. ll> tl-i~i i,.~ ~~ ~ ~l<:3(1$ f'!\1f'f>} w~~ mt 
• l)S.SS PC~!A Wl.<:>l~i>.S 1'00~"151,i\lf PCMCY<. oos,'1 ~lb!.~!i. 

• ~~~!rom ~'t,Afl !!:F M,3'1ll:!W 

• llmA ~e,~~ ~tl.l!~~i fl~ 
• ~m 15 C#~.&nt ~ l!nkll. 

• ~~lm> $!11-1' C:l.l~ ~n~lpl)ij t~~l 
• ~t't&i:l!Ql 1>~~,;1~ C~1:1iiw!!!r 

• W~~~lt8!A~ 

• ~l{<i& lll~!tal 'I~ 
• l'C.~Wfl"<Sf¢!1& Pl!:)!( 

---------------------------~-------

!,l 

~ 11 
!>_3!:~l( 

l!:qi. 

i 
~$$ 

i.mi. 
Tl!)'lffi' 

,,~ll 

1<..ir ! <$~ 

I ~ 

I t 
~~ Alfi'~I. 

~ ~-C'-'-
!:)~!( 

~ 
SW 

(lf.i,,-. ~ ~<osi, 

C•~-'1,~• ;~•~•Al$~~'<' ~~~efol<tt~ ~.~~~Iv~~{>,_,,$». 
~ Oi-.~,c.,,_,,,,., <l!S<l 
i>ll;JM'"'il-~b'>Si>i'l:is.M"'"'9"'"'"-~'1<><:I-~ l 
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Ust of C<Jffhmf$ 

Ty~Ap~(latk:m Oiagram,, ., . , . , . , , .. • ..... ,,,,, .. , .• , .... ,,,,,, ... , ....• · .. ,, •...• , .. , ...•.• 3 
!"1i'l!:)~p!lor.,,. ,, .. , ..• , ,,, ,,,,,,' ......•• ,,, •. ,,,,,, .. , •• ,,,,, ,. ,., ..• ,, .,, • , ,,,., .,. ,4 

~wrms! ll'n~ecis ... ,, .. , , , •.........•....... , , , , .....• , .. , ........ , ...•.. , ... , .................. 1 
Com,~ f'<J;!'! ••.•.••••. ,. , .. , • ; •..••.••••• , ", •. • ......... ,.,,.,, •.•.•••• ,,,., ••.•.. , ••• ,.,,., ,1 
TX fort , , , . . . . . . . . .. .. . . . . . . . . . . . . . . . . ..... , ....... , , ........ , ...... , , , , ... , . , ..... , , , , , ... 10 

AXPO!i ••.•...... , .....••.......•. ,, .....•.•••••••.• ,,,, ...• , •• , ••.... ,,, ..•••••••• , .......... 11 
VO AOC !!'rt$tia~.,, ....... , ... ,,,,., .......•• , ... ,, •...............••......... , , .......... 11 

Al:X>C'.alib,<aljoi~ Ci,~ui:t aiw ~i:St&'Sl, ••........ ,, • ,, ••• ,, ......• , ,, ,, •• ,, ,, . , ,, •. " ,, ,, ,, ... , ,, 12. 

RSSl AOC lfll.lS~ ..•.... , .. , ...... , , ....• , , , . , , , ...• , , .. , . , . , , ..... , .• , , , ..... , , , . , . , • , . 12. 

1'.!l:!St Po-.'i ... • , . , .. , • , •.... , • , ..... , ••• , ••.• , • , , , .......•. , •. ,. , ·• •.•...• , • , , ·• , •.....•. , , . , • , , , , "i.2 
om'inl!l~ ......•.. ·• ,. , , .• ........ , .• , •. , , , . . . . . . . . . . . . .. , .• , ....... , , •........••.. , .•... 1J 
l::'Xliior!"a:l AGC Coolrol ., .... , ...... , , . , , , , • , , , , ........... , , ., , •......• , , , , , , , ....••• , . , .••• , , 'il 
!'lt,-,wrDownMotSQ&, .•..•••..... ,. , •.... , . , .••••...•• , ,, ..•••.•.•..•• ,, .•.•••... ,, ,, ., ..••.• 13 

T.~lltw ~11t)iloo •. , • , . , , , .... , ..•.... , , , , ... , .• ........... , , , ,, , .•.. , , . , , ...•.....• , , , , ~4 

1-!ea<l~JPtl.~t~i"ip!loo., .. ,, ............ ,,, , , , , ......... ,, ,, .•• , .... ,, ............. ,,,, Hi 
PN.,)en~<>rt)~liptiOr-,.,.,,,, ...... ,,.,,,, ....... , .. ,,,.,. ..... ,,.,,,,,, .......... ,, .. , ,, , , ... 11 
$c~\1r;and O~i/l.. E,,-i,~ ~ip!loo .. ,,,, ............. ,, , •...••..•• , , .•...... , , •....••. ,·11 

M¢<l,;1$Wt ~!pll{ln ... , ......... , . , •...•.......... , , ... , ... , ..... , , . , .. , ..... , , , ......... HI 

Cloor C~a~ -~'$~ (CtW .ma ~~'>~Y ~!lt (ED} O~pi!OO ...• , •. , .••..•. , • , , ••........ 16 
f¼t®i¥1Sl' 0GSCriP!l01' •.•...... , , , .....•.•• , , ..•.•. , ••..•.• , ••. , ..•• , •.•.••• , .. , , , , , , , , · · ·,,. ,~(): 

Acquiis!ljo.<1 ~<rotlµt!QO ••••.... , . ' .... ' . '. ' ••.... ', '., .. ' •••••••.. , , '' ..•• '.' ',.,.'' .....• '' -~O 
Tw.:i Aflmf!OO Acl::;uisititit, .. , , , .....••• , ••.•.•.•.. , •...•••••.••.•• , ...••• , , , , , , • , ....... , , , .~O 

One A!"!enri~ i¼~\.liS;tlO!'\ ... , ..........••... • . . ..... , ..•. , .••...•••••.. , • -..••••••• , ..•.• , ••... 2.1 

Ac-quiafill)n S~f ~!!¥ Pa:ia~ .. " " , .................................................. 21 
Pioc~lfe !O &it.~. Slgrtal .Qual!ty Pam.t,)lStm-s {E.~~'li~! ..........• , . , .....• , .............. , 21 

r'N Corns!;afor Ow.."i.'f~l~it, , ........ , , , ..............•. , .. , ....•. , .....•.... , , ......•••. , , . , ,22 
t.la~ Oem<ictu~tiOl'Hintf~~ Oesef\p.~ .... , . .. . . • .. .. • .. . ,, ,, ...•. " ,, , •...... , , ,, •..... ~ 

.. Pi~oov.m ~"" ~ Slwie! Ol.t>tl1!)' !'legl!:;i.,1,ws . , , , • . . . . . . . , . . • ., . , , • .. . ... , , . . ........ ,, • ., ....... ~ 
Qa.ta ~r am Pescrt.mitll~r Oes<:!~n ....... ; , , ....... ,, • ,, ,, ........ ,, .' ...... : .. . , •. • .. 23 

l:>&mOO\Jlattir~~~- •.. ,.,., ••••.•...•••• , • , •...•...•• , , , ,,. , •..•. , • , •.•.••...... , , • ,23 
O~IEl:ilNO \le~!:.l!:::R Pe~~ ..... ,,, ......... ,,,,, ....... ,.,,,, ...... ""., .... ,2,'3 

•~ Offset T~t!~ li¼!!fQ!'mat1¢lS •.••••• , • , , ,, , , • , , •..• , .. ; •...•••••• , , •.•••• , , , , , , , • , ••. 24 

CJ.M'f~O!f~~~~'!½m.'f~. ,,,,,, ......• ,, .. ,,,,, .•...• ,,,, •••••.•. , •• , , , .. , •••• :24 

!IQ Am.:i1h1~ im..,'1a!a-"lc,a •..••••••••.. , •• , ••.•••••• , • , •• , , , •..•• , , , , , • , • , •••• , , •••••••••• l4 
A Oefu.ult~ilSWC<inll~ •• , •.• ,. , , , . , ....... , , , • , • , •.....• , • , • , •• , •. , , , , , ..• , • , • , , ,:.!4 
Coot'l(ll ~lS~ffi.,.,,, •.. , • , .... , , , , , , , •••••. , ... , , .•..••••••••. , , , • , .. , • , ••... , , •. , , .... , .27 
HSP0024 33!-.-IH-l •• " , .•.. , ...•. , , , , , ..••••• , .••.• , ••.......• , , • , ..•.. , . , , . , . , •••••••••••.. , ,31 ! 

/ H$~4 ... ,, ..•• ,., ••• ,,,., ...... , .. , .• , ••..•• , ...• ,, •• , ....••.•. ,·., ••.. , .. , , , , , , , . '~ 
! 
! 
l 

HSP~4 44MHt ...•• ,, ..... , •••••.• , .. , , , ..... , . , , , . ❖,.,.,, ••••• ,,,., ••••••••• ,. , , ••••••••• 39 

Tai.tC~'{l ....... ,.,,,, ..•••••••. , , •••• , ......•. , ·,, .•• ,, ..... ,.,,,., •••• ,,,,,, · · · · · ·,,, .$!! ! 
I 
} \.~~fn"$, , , • • , , ~ ., ,: .• " , .., .., .., .., .., , , ~-.., ., • > ~ , , , , • • , • ~ ~ < , , ,. , " .., .., , ~ , , ,. ~-., ; ~ ~ ~ .., , .., ,. .., , 'I' r " " " ~ • • • • • ~ ~ ~ ~ 40 
~dF~~P~~(TOFP) .... ,,, .. , ....... , .. ,,,, .... ,.,,, ........... ,, •.. 4.1 
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TI!'!eA!. ~/im;OO\<lll't M'!"l-l(;A'fi(!ij ~t:ll!T l,JSl!tt{S 11-lll ~i~4 

NOT!:': ~>I® il!1 St"Slf~ l<l,'g$l~ i>t!s', l', '!-'~!~~-

f¼:ir ~~ lri~ali,;.<!i ¢n l,W ?fll$M"" >.$!j;i- $~ ~ 
(401} n+nco t<i ~"Cl!:Si Harns' .~n~e1FA;'< ~ysim11. WM<1 
Pff}ffi\')tM, l<.~ !ti lh& fuur~1 ®{:lffll~~t ~umb'&' (!-"l* I) ~f 
\till> data~lW~ 'jliRI ~ t'.' l/o~>et~. 

To11 ~N!~ mt iw.mb!lr~ llffi !!00'1>'!! m ~,aJ ~~atiM 
O~grain, &s~ t¢~m1 Rl· t~ ~-i:.""'.pniM ~lrei.i!!. 

__ _J 
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I 
' ------------*--,._ .... ~ ..........,_~~ .... ~-.(Jo;/o<---------i V~:>ltl¼i-~fl 7, tt ~- ~l f i'&rtl' t-0 ~t~p;yt,1¥ ,;,.s\i 

·i.NC\,l,.l\;)~l 1-;;·~1~.1, 1 ,.f<l~•o! 1 !ltl~•~~~-M-:,.~•.~~<l. 

' ~~*~~___,..-.... _~~-----------------i 
---~"Oltll\11!} _ 1_!~--t' D? ~~~I?-~."N, MV, ,r,imu,~, _..,, 

\111~ lJ ) t ~!N<!'~~l~/l.OC't\l!!-,W~)t~~~!;:i\>~.f1>j 

'-ml ls"lllnil-:,'l. ~l<>lrant:\'!-S!!ool0~'-<<l"f'~l<Slllf.~~~,m~~ !l88 i=-> t 
!'io~M.¢,i,~~ll<!i~~-- k> ~i'lS~i. 'I'm!-~~ ~s.m~m'!'io lm I 

, l% ~m il'ltl ~is ;s ~ 1r, !'io<S~~ m~ !ll~~-s o! ,xi::,u:. ! 
~ ........ ,._..._,,._..,..,.,.._ ............... .,._..._..._..._....._,._,.~""-.... - ............... ..,.,.,,,,_,._.., _..._,.,.,.,._,,._,...._..._..._,_,._,._..._...__..._ __ .. ~-~ ........ - .... --............ 

l ti,:CS-1< 4 <i n-ci,ii;~-iic®i:lc..,,,'!IW!~lt}~~$$Soolh$,1«11=1m!o!i!{;,,r~~~ 1 ,
1
. !-1~=~ tl:I>) i-l~~, ~~~'-~<'""- ~~,ro,& ~<l<',\l>& l'l©l>t~ ;~ ~~ 1 

i«m OM MS.i>0~2,i <'$I mt !ol<iw.i ~- nw <1!~~~ 3~ is~® ;)fll~rsm~ ~ ~ l 
l .,. 3~~ ~- ¢ m* ~lOO!<.- ~ ti!l& ~ SM ~ wl!i ~ <iii~~ '.lil'Q~ ~~ 1 L-------w- ___ 11'<.".R~~½o> ""~ ~00 ~blf <l<~ t'™ -1$ ii~~i\'t !l, .. ~~~-"' ~ ~~~-1 
~j rxJ'lt<'< :e; c Wl'w« ~ i,ism~-~ iii=~~~ t<.> 'J8l'l~!8.l<:\ ~ l),"'~g ~1 is ... 11~ Ill~~, i 

l~l8«~¾ ,>:_!lm' ls <111 ~, ~ l!W -~I n~m1'<1< J,l,-= ~,.,_ i~, l 
I i,,,..~mtlSal ;.~jj ~~, l"~i,i~~ ~s ~~> ~&.~~ts.t~~ !1\3! mi i-tS~4 ls 1'%<11' I 
I 1» <<'¢<'Mo ~ ~ ~~l ~m ¢« n~i~ l)'-ll$"l' ,,,_ i~ tXn ~<!&l ~- 'flt~- l 
1 T)U,O'f ti>1~ !il !h<>l<W~ &lill8 ',\!l,WJ ~ P:~l'l, ,ti!<S ~~$'«' ~<!kiaffllj !M ~~4 I 

<1! !l':<! ..-1@ (<@~'<I. TX.J'lts\' .. <!•1 &<l!l>'& ttl(i,~ '-''/l>># Th .. ~'~ 1$ "'~'""!!M l 
<>.<t,','\«r~~~~~~~~iw<~ l'1@m!li<! »-•-' 

~...___.,...._...__ .... --. ...... 
t,.~A ~ 

l 
1 
! 

C~r(:ll;\.~~I A~-~! (i:,C)l.l ls&r< Q\I~ !~~ OSc",Wl !h-~t!N!~~wiltl~ ~~ 
~ l,anw,~. ~ CJ,.; "~~'i.<r< ._ \IW ?~'»rust<i<f- '!>fill <M- ~~It\,,-~ & 
ta<i>;lloo ill ~SSl, fi'l$'1lf <i'1c!~ (EO}, Canil!t ~"' {i:$\S} sr.~ lM Cl.A #&1<-l> ~ 
~™<', Th<! CCA Sll,(;lisl'.ffl M<l ~S ~<ro;,~tl& ~lll!l!$ ~ !1$:ll<:>~~ \'l ~ ~ 
~~!\!. 
'\.~I!! I}" i:l'l&>V>!!l ls~~ ~Sffi-'t.. 
l$~ 1 ,. C~~~iS ~ITT ;;j*~ ll! ~!!Ill {l!>,,.~). 
t<O'fl:: 'f~li> !'l>ilsslt~· ~ ~~l:!l""'l>!;; &a;; ~q ~ -<l$<!. ~----------------------------------,..,._~._._,,.,., !IXO i :,~ Q f!:<tl i$ ~ ~~~~~ i,;i il''!><'l<1~1>3l ll<>l~~f• ~~~-:•&i~-,~ %~lll<'ll'i*~®' 

' l1tl<liN>lll!OO &lit!~~ \II il. AA»i~!lt>.<mitl. To>:1 ~ ~1><!,1l ~ll,l;~ l!,ll!i,·ille l51il ~!. To<$ _,.,_j__ __ ,_,_,._ ___ ,,..._-4l!ls_,_~_-!rall< __ $_~_~_~ __ ,.,,,_~r._,_M_~_~~A_o_~¥_. ______________ ...; 

f')(C$.!( ' $$ 0 f\)(~w,; i<S ti'!;)~ ,;;~l!M ~~- ~4:!<_ Thl$ ~~\\!~>I~ Ii>&~•~~ ~AU~ ~~~tr.:<A-ll<lit 
'· ti 3lld <1&.~ lil•~;lt! ~ ~>:~ sii,1a; mis l» ,i.s, ~!>\lo~ i,l<l'>@~~- To~ i;:~ ~\<' !h~ i 

tl8 mi,, Ii< s-.rn€r.:!.l< \«8S t-t< ""3d w" ~- 't>" •~-l1< ~"I! irn> "'"\~~ ~s~s. I 
1<XCUl-~~l>IS:~liiil~1MHS-.~~:M ~la1~fil !ll$--il&<~®®.1!1l!i<m:>,ra 0-"l:" ! I l>l! ~ ~ ;:18,k<.!<'<i ~ :~ ~~l>:l ~ruii \'l'JSSI)' ~ts is ~~ t'<rn>~ =,!>9'""~ 11>• 

1
j, 

l ,;;mw,,-.,.,i ~~ <!"Witt .~!&<:. <--~-----'-----"'-----...____________________ ------~-.~-~,__ .... ~~-
---------------·------------__,, 

4 
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.__ 
·-- ! N,&.~11 ~ rfl"U'D llEJS!:)!'Wnl)N 

MO .. ru:>Y ~ " M!t.):tt!Y ~ "'" ~~ J>IS!1'31 ~ 8ll'> ~$!'1,'(.<t!o; 11>'<>-. ~t~~ & ~ ~- l:R> I 
~~· !l) 0$ l/N>~ !ii !nol! ~•. ®)'lOY l$ ,i,i· ~¼I!>&~ ll~<I I:!: l 
""'~~ l!l'> ~l:R> t=fm =t U.. l'!KQ· 1Solrnil !.Jwt, M~_fl!J:1 ,~,~ i<i. l!:!. ~t~ ! 
$ll!!$ "'""~ ~ .. !SI "° ~ = ... '$< ~- 'lit~., t!l .. ~= ... &ti!• ~ .~ I 
~<l<ml1>.< t~ ~ ,~ ¢l' ""'1Nsti: U'sls JIN~ h~ ~ ~~&'!:. !.!l)_~D,• -~ 
~~-&~<ri,~ ~))~llr,;1111#~, · ~ 

M,J'le l . - _._._:-:,,x,a,,;-7 . n 

3S ! •'fm;1~~-i.'$<'1:R>~ij~lom<~~~-~ .... 1l$"'-mi!ii<>@.~ I 
I ,,,-o,:~ inis IS Jm ~"l.l>~ ~ ~ IIW,'11, 

~--.~ .................... ~_ 

Af<'!'S!::l I ;n a ·t!NI .imt~ ~>l<i!.~ ~* ~ &s l!14t ~~1 ~~ im,i, ~"t~ i» l 
I M~l'>~>'f,f~SIC~~~!"-~i<>~@!O<b~~l'$~~!1>:,,, ' '" ! ! 

,,,_ __ 
:-_-... .... ~,., ........ ,...,.._.~, 

$0 :' $ ~-o $0-ls&!S$!l!!l~i'l81"1ifli$lR<i!~t«:!llJt~¼m~~ .. uaml~~~ 
~ ~Wl ~ Th,! !>-~ ~ <!!. t& $-1111 -~!still~ !t-m. 'r.<11> lt'll!f tl ~ 
~ I!~ i~& OM ~lio< ~- :l'llrn~tr l-.::8®bl!I ~-a~&~ 
~,.,..,,~~·~ 1M ~ illil!~sS$, lt) ~!I> \t!)im!a « rao:o~Sl !M!>'\lll!Sloli, 

icti-; t~ I $CUI. l$ tr.<l ~~ $;if till! SO $11,~;;:~ "" :SD 1$ ~~ ll\ lll$ ®i1'1\l &1i,'<l. ! 
, t~l<!s8" ~•l ~ ~ ~ ~~s~~m'l! t~ ~lr<O>Jirn~ «-a~ ti<~ {MC~~)Th-'1 l 
' '"~"l,ia.<m <al¼~ tt.J::I ~ ~. 'Wl'Jflt ~ t.,l'> rnasol'"'' ~ ~a:-\', "'~"'w i,s. I 
~t. I 

:-.:. '"" ,...__,,_~ 
~lS m \ A$ ,s om~~~ l>~ re~~~ Ad<if$$ o, ~~ .. ts: oo &). 

l.~ ·i x~~Sll'ito~IS!!~:Slll'!$, 
t.«it• Q» ~J !ll<o a:iifl(l lit~ ""--"'..._..._..._..._ ____ 

..................... 

fl>W Ej l ~,W i'I' !Ill l~;R~ lll tt1<o rllS1'~4 ®S<!-11> ~~~ \Ill< <li1'$;}~ ~Im$,:! l111$ "'~ 
<"'1<!.•'!51 Ql i.,\!i!'I! d~ ~1\ ~~ .. so UIJ-~. RIW "1<1$\ l,l', ~~ UI} ~ I<, tl',t, rizi>,~ ~Sil <,I 
$CUI,. A ~i;l!'< ,..,,~ iro~ i;,is,i WI\~~ ,s k,;<; lil>i':c>i iS ~ 'lirltJi. 

~ -s i W.l' !$ .t C!>!r• ~$«! w ~ <!-ll'~~ ~ <l,ll.!<.<Sl<> ~,,s ,,,ma, -~~ ~•>rt.~ ~ ~$~¼ 
~~ !l:~1 <n !!>$ <l~/ i!\18~~<' !)')><IS ir4 (Ii~,<, I .. ~. ¢.<l l":< o,· Ri l't<.~ $.~l! 

I ~i,rtll~& ~~.w. To&~ w:, &-~ ':,s« <f-~'~- Wl,Q,, irn>ct"-"' SO: st:t.l<, AS 9£..<!- MV 
! ~~~ ... c,~•ts~~--~~~ 

T!:lS'fQ.,'f m',$:S,3:\l, 0 ! n!s, •~ t (l;lis ~<>i: ,~i ~~ ~ i,<<o4"8"'-""'<I 14 t~ <mt "'~"'gl ~~ m ~ll< :!!>O' 
,lzl, ~- >14. , •t~~f~ TN~ <!-Iola iN!lC~$ ~,,.,loW!! ,..~~ ~l'W l1'~<~ t.'CC< ~S<Wf 

~-~ ' <l~$$>\ ~1'!. sr•j s~l <11,aa~ly ~sl!m~!S~ S(}mi> »1 i.,s;, ~is<~ S¾!nm -t\~!l<~ I ~-xl<>'. CgHlio.< &,.- (Cl'!$). ~ ~tti&>l> ~ \t!tN!1'! t,JS,11 l'N 3~!l!Sif,<l& "~ 
~,1 ~,ao<ll,!. ~~IW ~~\ {E-:)) .,,,'l!!:::h ~~~ ;oi:*'' ~;, !~1~><'1,! 1'\SSI 

! 
'\%.'1' (IA(»~ l!\1:1 w~=n!lo!; :?'.<~:>,'d ~~ EO liM CR.$ $<{< ~l'S ~>,n 
8l$1i'.l!!:$.'t~ t.J!t< iffll $"~!lll'l'lo)' t!S.~t<I l>)' ~ ~<~ ~ liol~ii!, l, lw'li\~t 
<l*Wl!>lki-'l <,l" 1M ~l !)<lll l>l~~"' JO! <l\ll ~p~ ~t~ ol !hllt Ii~& ~~t 

~!Sl_.(;K 1 ~ ~ is- b'l1> ~~ lll<tti• <I~ l~~.-i.•m:ll-~ "1llh ~$<al\l:lll<tt.i• ~ ~'l. nna:i ~ 
~M{l'tm'0-1). l 

~el~el'r $ ! U!i>Sll'>f ®:Q\ m,~m. s~ ""'&,,,, rl( <AAl<l tl•: iu,,~~ ll~ ~l:J.S,.'C!. tt ~ffl ~ 
i<~ Imo~ >IS~~ h'lt<l ~ p<)\li'<'f $~ m¢<.!i>. m!'!lm' ~ lllll ieW ~m' 
,)l 81* ->$~,~~ ~8f >.<i>R~S "'>f \:t. ~f\Xl#S W qt t,,s ~-~ d~~~l -ll. i'.X<s"""~~I ~~•St~~• ~-~'j>.1/t~ffl :r,ms~ /(<;,~ <.<>;ri~ 
P-~~(ll·~<Jt~. 

~:.JS I 3ll l Moto,~(:m,:,, 1,,r<!-1"&:I>. ~ =-"11 ~~•11<iH~ ~ ~ M'-,~ t!>tAlH<>W-l 
!i:!l31r.~ !l> g,;N\<l~\<l i>tl<ol!\S<'ini~ r.~$'18l$i)' ~ <!1W 0$ slS'~ I>)' l, 1, ~. !" 8 
twm~ im<>s<eKqg,- ,w~ 

~= ! 411 (~ li~''''"~~~~ i~®~~<!•l>l-~ll<~~>!>tllsA!>~~~i:l~~ral.!>. I ! 
Oo,~,- l ~? t) r:< $pl'l>..'«I !,,,~•~MC~~~! 1$>1.o:i,. ()st• l~ n<~ •! ~ ~'llmt~<i ~~ 1 

! rot~. ! ! -
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__ $_9 __ Ho_SP382_· _'4 __________ 

1 btemsi fnte~ CCntrot A,rt 

Thsara .ii,'!!" l!l!@ pri~l1>' digit& illl$!i'fue!'l pmts f(k> ll1-e 
HSJl~!Jc;l-4 !Mt ~ >J:S&\l l<,t wnl¼!l<1$1lo-<: ~ ®!1M: m:nm;.s; 
~~mlkm t1! 1;~ ~- T!\j;,;o IX)rts a~: 
• Th$ u !&of!, will~n 11, 1Jsoo 11., .ii,~~ !llo (mm lt'.<il! ~1~ 

w ti$ tr&r,~mltt!l<'i lwffi 11\<:l rnm>',l!i, llfOO<i.1100( 

• Tl!!! ~X ~ W~'1 i$ ii&~ I(> ~•!))l.:ttM ,~.~~, 
fl~t&~ r.1&1a m ~"1$ ll&~rl< pnx~SQ1; 

• Tr,,:, COf\l!ffl hrt, wnMi hs "''w.1 !(le t\~n!!~\lfe., >,>#{~ \l:,Wl:!r 
fll'ad tn-e ~t&t\.1$ !If ttw ,i:il:i!rnal ~~aN rag,'l.tais.. 

!!\ 1.1.®lti<m ~ .~ piiffi$1)< $.! ~~ ~ !!&'<'!00 
k~ll'®U &{IS' m:ls l)a!'&ilt-'l Tii&H'~'S m'lieh ¢m1 tNl =~ffl>S:i 
l:i:; o'!\'lP<,il </%00J,.-. li~t<lf!\*i s~!<I !t'l<.t't,ll' ~ ti.!S. f'N· ~isiSl­
lion lruiii::s!s!f, C,,w~""f m{ll;lr,ll\,'3!S O<.,'m:',1 lllt4 ··rmi 0~ = 
~!>&~in~ wm~s 1$-t ~UM.,~'!i<>,1 ~ ~., ~m>1! 
~' Th& HSf'~!SlN- t.O!Wllnlc\ t~':!.'IJ Arntiol;l \~ I.Y;li~i (Nl}) 
<>,,-'!llw. Th!S .m&ll:lg ~'m= lo il'!!S r®><\a;.4 lr-@ffll, lr.!'l 
iri ~ {!)a,'\d !l\<W~!l.~-:;i ('l'l)~!Q ~~ll~tl/1!)~ <lOOl!'~ 
RF ~ill S!m~ ,~awr ;nwi. A lm8/ffit'l,3 ~~ ~'l\1&( ill 
~~~~ltlslm dt>,,,-i®. 

If$~ 

l 
Th!S l!&,~ c~ i::~rt $ t<S®to .S>lf~'WW ~00 m!SS!d31!s !ti I 
~'ml th$ dll'1i¢1S. '1~ ·~ !)()rt ¢lffl• ~~ l,P t~ ~ iU.~fu 
!i$11!1 ,:if ~ ~w.:m <nlSl!W ~•~ ;at,s. cl t~ oo.i."'ll', MCIJ{ 
{wiil¢i-,' l~ .~Sir). MC\$ mt¢ oo ~~ &oo ~ 0,00, 
ti'?& du~ iimg;iammif!i.', Th-Ii pot! iis ~~! w pr$'Q~m 111><! !~ 
~ M ~m&i l'&9i®!~- Th& ~isi. 8 !lb ~3¥& i:i,pres1111t 
\M <l:£1!.!WSIS ~~00 mm!OO'ilS!!lly !)f !!~.~ t3 ~tli MS kif \l!tsl 
l~iSl.llt Too lw.s USS!'! (1 <'!i.1,t~r; &m .:!M' ~'!It'&, The· ilm-lil! 
1!~%~fZ a~ a~~~oo ~'l~Ql\ tho ~$$1l!!-! da~ Pm {$OJ. 
S!J /!l. 11 ~ons! ~. ®1./l ~ An Addffll!s ~ {A$}, 
C'lisi ~~ ({$}, $ll\l ~d.WtM (f!IW). ara ~ i~ R!>' 
~ndiSllilk!s ~,r; !Qr il1;$ ~ T~&~~ US® ill 0011jU>~l,,::m 
wiUi iM \l.~Uf%$ l!Sl/,! dat& ,e'l ~O it ~Cl..~, Toi:$ ~l(l~ lS ~•o­
,'i®<i ti,< l\m ~em1Sl li®1'C!S isn~ it !s ,m miwt to l!l;s. 
HS~ ... Th& 3mlt~l): "8~1!().~,:Sll,1)$ ,s! II-.&~ ~~!, 8,:\S mvs­
!t~ f,!fl '>"~1~ ~ MIi,! ~ M 1$5 a<,t~ hi~ ~~<in~ tr~ ~e.:, 
•'Ill' 01 ~<3 ~~res,,~- f'.~1 is t<li,ti l'l'wr. disll! re RI® fllM, 
al)(l ~ 1~<h$;) II~ !J:l l:l& w~11. C~ m«Sl ~ a~ (I~'} dui,, 
lrl(l ~ &t\llffl ~t& tmrni-mr CY,,:$, es&~ l"i:il ®¥100. rll!S 

IS!!fl&! Q'.lf!\rol p,:ifl "f!ll!al$1$ ~~moot>t:fy l'1c~m I~ i)( ml(! 
i:!X ~111! &oo ~ eim =omp,'lsl! ®Ii! ~--.ms!l!ct~ ln®~~n\ 
s;il ~'!i; ;s~ify al t!la ()ti\$ d$k<ii or ~rm~ ~rts. i;$ ,%<!lS 
oot &~ lls11 TX or ~>; ~wllon ot the ®>':!00, irns:<!!lm1111 
~1!>' I'll& ~fM!l!R'h"< Of l~ ~l/!Jl p&tt, Too HSP~4 h&:s s; 
~!&rnal r&Q~rs ~~ t-11<~ be o.,"!!fl~1e\l ltl!'I.I~ tile ~Vol 
~1- Th&~ l\l'ijl$Wll Q!'& ll$!!$d 111 full· CM~gullltioo &tX1 Con, 
tll>l ~ll.!•11111 ~il!!flr ta~. Tu~ 1 fst,, \tl$ ~;stll!i;m~ ~\l' 
$~r m;rnoo.<, a b~sl naro:e ~®Jr,~ ll!&•111-;aMe1; 811>~ tl'!~ 
!-!!;_')( iss1£lw8'$ ~~ ~l:'C~~ ~. al lM ll't~~torn. n,s type lrn:JI, 
<:-!!!as l'l'Mml'lr lr..<3 ~~;i ~f re ~d ~l'f !~l l:lf 
l':i!S!l~'W:-~ ('R.¥,"J, $a~ 1~!>t$rn $1~ ~ ~ wld!'l as 
lndk'lated ill\ \nil ~\& !hiw, 11ml "1W l:rtl&S!-

r" !'~ ~ll~$~i1' r ~~"l'Alm ~m' 
~. r * ~ .,. i t , o 1 s ~ ,. .~ i 1 ~ ~ * s ~. 

seU< JlJlJ7Jlfl .. HJlJ1JlflflfLflfLfl.fl.fLfV1.fiJ1n 
;w X ? t~ ~ ~ &~ X:3 X a K!ll"Ett~J> g i !I!!-gr , ,,,,,, ,,= 

; im& Ao~e..'<S! m ; !ll!SI! ~A ¢1,<t ue , 
~, ( ! :~ 

' --! . ' """"--------~ , 
ff,,W-,.__ _____ __,';~ 

~ '""---~.·. :r---, ~-------,-n-~ ~~-------.,-, 
!.'Cri:S: 

t, i.ls~ $81~1~ ~~ .scu,; i<:< •~-rail! s~~':::*nlrQ!.s~i>~~~ ~ 00.~-
2. r~ f;~ ;s >1 ~'lr,~llmll'!c,s ~•Ii>~ ~ ~!ll>1$1'><-~ l<> $C•t..ir, Tr>:>~ is ~! IS>~t~ ~k:•<"' ,~~i>'OO ~ .. ~ 1ram1il'<>«" m ~, s<::li',<s --

• !'mt>~ ,I, OOITT"!lOI. 1"0~T ml:.t.tl f!~l!<m, 

1 
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Tl\~~ 1, <:(m!'tlWBA'i'l!3N~e~m.m1~im,,1.~~-w(~ " , ~ 
i:---~-m>_!O_U_!l~<\-.'Mtt-------------~~--r----~--;-.....--~-oll$~i'l.. 1 

m,~!$~~ l>!M>IS: "NI'S! A~l lli'J)( 

I 00 l 
! 

i, l 
Mo<!""' Cj),.'\~~-~-A ~'W 

~-------,._- ---~--------... ---,.-ocx,,.; ,. ......... .....,.,_..._.._...,._ ... ,-.+---------
~~'ff) C\>r<li,., ~~l~~ l'l fiiW 

~.,, C<><i~, l~!jls~rC RiW tie ~~---..._..., __ ,.........._ .. ,,.,,~.------·-
Cl¾ ~~~'<!l))C«>~.i'l~l~O- ,t,W 

1 !'l,'W 

fl.I',~ I 
,.,.,.,.,,,.,c,,,_ ............ ~:-~ .......... _ :-"'--....... -----·------------

Ci'!~ ln!S>~lT!lS! flol\ll$*C f\ 

! c,~ll !,\~.,, $~<$. ~~~~ a " f 1w ________ , ________ ,._--.,.. ... ----..--...-..--,.-~--, ... -~ ... -----·-· ----~ 
I cmi t'<:l o~,. i'ls§!sl»r M'I' ! ~ 

.I'! ~lS 

fl/W :c ,,_, ________ --------------------+ 
~~ ~ c------
fi,W ~ 

C$\H ,t,W $!1 

-----------...... -------------+--------+ ¢!'11l> r,._,.,,.,, X 

·1$mimtw .... T~(~-~ R>'W ~ ---------....---------RM' ~~ j 
~'W 4:/l 

~-im1y ::.&~ mis!!ll n~ r1 
---,---------• --·------------r------1---------""! 

I fll(-..',t:11_ P:e!& !~) ~~::! ,~ ,~ l -,t.,--------------+-------f--... ,.._~-.......-....~ 
i~i::-~1t.~Q{>-l~'l'~~ 11:,W l~ ! 

__ c_fl_i,_: ----• \re<_._._so_~_~_.r_o,,..,~~:i~:'_·~-·----~---"'-iw_· __ ,.... ____ w ____ -t 

l ~~-002:- !\CQ (>-l'Sl'l) !tic~,;! 

·"------------
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f
"' •-w•-- HSP3824 

. . r&.~s,.e 1, c~Wl!Aml\l ,&.!'IO(lf:l~~ ,n~i:if.!At- l!t@~ ~r 1'C(m~ 

l ~~W.S.Tit!.~ 
I l'!l$:(~l$ctf~ ~ nn 

~t~~'IU ! 
M>tffi~~:~![3( { 

~ !: 
--4 

~ I 

!-"'----------~------------~,------+--------
ftl';~Qt __ O$.{l (Hiw,J !'!~1 ----------------------,._ .... ._ ............ -...~"""-.......................................... ~ .................... ... 

${l I 
w ! 

I 
;._~ 

!'!>;,$~.(;{\~ {<,>Wl i'!s<!o:l fl -----------~,,,.~ ........... ,.,, ..... ~--------------+---------1,~ l. 
CH~ ~ 00' ------------------"' .... ~~~----...-+------+---------• 
Ci'lSll !!*S~~ {fflU$l kl-,ro W•) W ~ l 

~_..--.._._....._..._.__"'--...-..."'-"'-..._-...,..._ ___ ....,. ____________ ¥'-~ . .:_.._..._..._..._..._....._..._.._-··~ ""A"-~ 

Cf140 i!l*~~)--..<i (mu~ !=I ~!lh, W ~{) ! 

jS:{UlQ!'$-~ !'~'<! ~IW AC 1----------.... 4 ................................. ~ ........ _ ... _____________________ ,.. 

ji:il<:,S<l!Ci'•~l::i' B W 
-----· ------------------•,--- ... --.~--~-.,.,-........ -.......... ...... ~ 

Ci'l,llS i ~:.i<: t!i~ i:~~ •'t'.!i\.111l i'l 84 

1------r;-,1-'l~-!l-----=,t-f\-~-:w-ie_N_I'_~-~-. ~-w-;----------~-------e-e----1 
-------------------------··-··-··-••-+•• ~,---------------.,; i >l~ __ (:fl~l8 !!<Jsia) 

~ Q"i 

1------------.;,-----*---------·+------+---·------·-·,--·····-· .t'W I¼ 

I 
M~ ---~~~-~---...-------------+-----+----------i WW I 

! c.~ ncu,1, !<,<iwi 
,----------------~-------------+-----+----------! l ~~ T>Ul~C1&{MIGM) ~ ! 
~r-----~-,-~------,1r"-x-¥;:'c1&{!.0Wl ~ l 
I CM!l !rxy~-u-;:N"'. ---------+---l'l~rw•----t!----~--~----i .. 1-----------'-------------------...... ----,._~_..... ...... 
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r;;;;:;;~-, - « 

I .;: :.;;::;:i s1ata: mirt =-eµ!il too wia ~t ooe<:is! m t<ll 
1 ll1o,11S,mi~d !!JII/Ji'O'!l'f !mm m~ 1<~tam;jj \"la!& :fl<'Rl!'tlS, Th$ Ml!\'. i& 

~u~ll>d aml t,M~i:ll-"lt:l aa isooi1 .~ iHa, lOOl)i>I~ lt!>.<n ~ 
~!liil <:.iii-ta 1S-1:a;roa. Too ;w!la! dam li. i;,~ut l>l !N~ 
}t.'3?~4 ffl$VW< rxo 1.1.~1<.-g !lit< ~~iti\l a~ ot t>.(,P< !<) 
~~ lt il"l ll"iii HS!'Slt::!:4. TXClK ls ll!I nuipc;! !!'m!l lh<l 
M$f.>~-<1- A li-~~:g li~Mr~1 ,;f \11!1 uamimll: ~,gnis; Mil~ 
SMl«!s iiml $t\q\i<ll"l1W i:.s ~-llOWll M t\mlr.§ ~&!lfflffl P.'{lur&S s 
~-(!!). 

n;a ~rerMI pff>(::as~ ~iffiat~ 1:h<,1 ml11iiiml!. &~f<il¼~ 11:,, 
&SQ'!r!~1!l 1'X_FE, TX_!>E 8n'<'$!lol)@ ~'l1>1 l~ttJl ®ilS 
i:<11>~~111 <111 nu>, •fi!a MS!>~IJ:Sl,i fl>w,::soois t~• ~ii*i~un~ 
TXCU< !l)C it1i:,,~ m/JI ~rial <i;sl~ on no. TICU{ wut 11.m oo~l 
TX •. l'E gMis oo~ ro Ii$ ir.~~ ataw •11>-"lcis!ln!l tl\<3 e11<:.i ~ 
tti,ic liitla pa~~. Tti~a ~1a l"'1¢ pi:>$sll",!& isamm1ii 3"_"'5Mnos, 

G--1,s ~,:;e>1a1w is wtl$n iha HSl"~e:l:4 lntl!ffl~!ly ~aiatei In& 
~M1il!!I aixJ t"®i:i<1r ,nt:llm/Jlt~. Oun'ntl ~'ll:S m,._'\® tne 
!1>:l&mal s..~n:-e lle!I~ to !J1¢'<>-ld-e <11·w ii<l!c ~m ~tlil)Cr. w sia 
fl~!<$t TM llt!ll-~ d~/liffi ol l,'li~ ro<.m!! ls l!ilJNffllOO ~ f-1~ 
u~ e, W11>1n trm HS?~ ~~ ·!!'ta 11=~1,1rno!a int~• 
ilafy, ~r\l(l!l ol Tl!:,}'E wl~ k'llli.S*Ul ~ g&fl$ffll!OO ot th.a 
P-'&mi~ aoo .h<3~r- U_f~OY; wi\i•.';; ss en 1:1w4».>t m:lm ~'~ 
11$f'$1';4. I$ t<!!<!>d Ir:, i!ll.i~!& !¢ !l1:& 1».'!ru~1a\ Pffl~"it= iMt 
l¾ !,lW&.'ll® has ~ ~i!:i'ilWtl &mi ~'18, <la<-<!~ IS f!l&ll'.~• t:tl 
~ls<$ !!l;;! ~at& l!&eio"si t<"! o:m !I/Jltl&ml~ lrom lhs ~-samat 
~roe~, 1ml TK, ~tl'l' ~m<fl9 i~ ~:ammall:le in ~ liw 
~u,~t p•~t.i<lf rwetfa s-ral <:Ille~ ol a<J...-ilNCl$>:! f!~ 
ll®W &e!l>!il d:$~ ltil,;!!ffii$.~O~ ls k> b~'\ 

The S.l$>~i.1 ~l ~l<t~M'.byth>!c l'S$f'~4!s. 
~ !!l& p,r~mb-1$ am:l ~dar ~~<)rmJttlo.'l .Sf& Pf¢'11l'i&<l !ri,' 
lM ~*m~ dll~ !!OU:'C<il. OUli'll!l ti'lll! mode t~:.J'IO'i ls not 
~\,~® s.$ i')Rrt ,,, 100 Tl€' na~d$!"!a~. r~ HSf'M24 will 
irllmi!.-!lem,)' •s:!t'li~ !fflns~ !!la ~ ~~ 011 r:<o 
~ll&~~ of TX_PE. TM !!ming t!l8!lfflm otllm. TX S{;!l• 

n~u, w,';:f.!111 l~ P™I~ s.M ~!:!~ $.'ll ~11~~t! i,:s~f­
lls.! tci ms Hlc\!"~~4, !l:l ~1~111&<1 ¢11 f'i;;jura s. 

Oi,g,; Olh"-"' ~~Ml !llst t&!'! be U$/S~ R~ U!leln ~~3~.ns. '3li 
~ or too n<: ¥\~~s, !S ll\!1- Cl!iar c.~~! ~l!mant 
!CCA} ~l whi<:ll ls $11 ~~ut !1~ ml$ HS'f':l'ol24. Ths 
CCA ls ll•~i:ismm,.~~ !!Nd l; ~ i:h,w~rii;W wl::/, m<l<'li i.1&l3l! ~'l 

!ti& r~~lllif<~'l:lfil lS6lt,ti<ll"l m 1!lls. ~~~t CU<\ pr~s too 
mtil¢!S!!on ~{!! ~ ,::lWM<l! !S *~r ~.f ,iitt1J1& *'11:l ti~ wmi.-­
mi,s,,l¢<i will imi l1'1 &Jlll$,_t %l ~<)~$. CCA ClS!! llll m~t:1-
!tlrat! ~ t~& ~m&l ll=&Si$t ~ llS.Si:&t ~, ®Ci>:!l!\\l ;>sh$~ tll 
inil.~"\~ lmn~"S!f,'¢n$, Th"' CCA ~@~ ~'l ~® <:tr 
~i;inx:l trr l~ &::>tl!lf1\!!l l)~~·,1-_ T!ill !ml& {sf m,; CCA 
~~!IS 111.'lf ~ \!l9 t•~$!!1t \'l!l{!la~ ~ llw ~{$f'~~­
n!_f'~ &.'<loo Wil! almws hTi'llll-!i! 1M l~$!,'../l SW~ 'M0~ll­
OO!'l! al ~ fl.tat~ ,:;t! CCA Slgft&l'i' nuey1, 1'X_ I'~ 3Jl(l 
Tl<C~ ~II !.tll l!S'!t JMM,:m~ i:,- ~rom~~ CO!lf!ijW!I• 
~t!,'> ~~~ !,(IB) $, !1$ ~ 8{llin h,'-!lll !II .3e!l\<l$ ,~w S!~­
Ml:S, 

-~ lmM~~t ~ ;a c~1kl!;S!:1 in~p&n<l@t mim lnll ~!ll• 
i!W! o! ~@sar ,nt~ po!tS /m::!ool~ llla l'l:>: ~rl, imm:1-
fom $:Ii~;} a l»>l d!.ll)!:ill! m!!®, 

' n.)'lS r~~----.--------s~-'>"-"""'·-----.\ 
_I ' 

nif'' l>fi~~-i;i~uw ----~~·--~,.,.,, ... ,,, ___ , 
.-i; 

lilm& el' t--.at,~<JlS~. = 
Nora: l'l~s,,';111<10!1" $M OAt& 1S its.<ll<llillml lS!> i&!Sl n:310Y a& i~ ""'~ (l ""'~ ~~-\'l~•\11:~'. ;m ~ l)e<:S&cl'I!.¾! 

!r<tm !*lll"II \'!l!;)e TWlK 

' 
~ $'1'1~~-i¼o~ +.~: ii --~1,.~-mwi.+"""i®~: ~y~ii !!l'm roetwi 18~~,m~ . -~-wf~-----~--------1~~s--,,-..Ar,------~t---------­

.,.4 ) 
' ~&!WW1--••i!!$1:")lS$!f!!IM> 

rn 
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Too tiffil11~ di~ !'~~re r i~imra~§ lll-e ~ll.l!on~~$ 
~~&~ ttl8! \$.<'i~ siq~l8 ;,,H!w RX po,,t, 'fil{,i {!ll:$<<1!', dat-3 
~l mri~ ~l!!)U):il li1!! t1,i,-,!~d::,l!!!md l3~m Imm RXO. Toll 
d,i,lt\ ilS .iul,,~t .3lS soim ,:,~~iii oom;::~uill1:i!d w .\!1a i'ffl?~. 
~, P!~ mij~\ lla <'It ~ !l.{..'!lvll ~ta mm~~ ioo rn..'Ql\,'$: 
~a~. Whan RVE 1B itlae!.'>~ ·~ ~'$ ~ 
Isl~ indooi~ iwqui!I~~~- w! ~ lri & !!!srnl l~ mt1d~. 

F!XCLK ~ an ou%m! liom ltlll HS~4 sm! ~ ttlQ c~~ci,; !w 
~~ a8irtai !l~-r,,:a:foia~ !Mm •I'> RX!). Ml."1.JiPY :s. >l>l'I ~,$1!1 
msm I~ HS/>~,i, and ~ 00v-&i«~ !il-3 l'!l!id ®llS ,,n !'l)(Q 
Too H!:lP-W2~ ~ari tie aioo µrog~~ i;, igoote at{tl<, 
t1als<{~tlt\~ ®~ th& CC:ff1' • ciic 1a rsll~ (if lMt haa<le1 
~ffid.$. !t pt'Og,'M!m!it! lo 1\111>:lffl 8''1'0:-S !mi de,,~ ~~~s !I! 
~ulp\lt ~ tl!!m~>lalm! ~ta tt) l~ Q!illff>ly ~~~ m !o'l>l 
CClIT , CRC 1e. c/l@\ i:l!!:Uil Thi~ ~~ ia P,!'¢%!tl\.tM'>~i 
tn1wg,.'l ~ i., ~ ~ 

\\m!a !1'l~t f'{XCUt ~rias ~w~ atter a~iso'll<m, 11,•sJ, 
~!-0.-e, V!l-.~::l dam m,,;ims !Q ~"'j'lQr ::m ~XO an~ MD.J'lCY /$ 
aa~t~. MOJ'!iOV ~t,rn:s. te !Isl •iil~utM s1>1!11 uooer ml'!- rok 
R'>'<"in1;1 @IX!i!W.'l<!; 

• Tile rnm-1!xo1 ~ ®.\:Q $~-moo!~ ~ ®ll~ 1iy m;::i ~t\~!ll ~ll! 
ill ttw l){®•.':O~ ~ b<i~1 W<:ll~~!l and !1:UljlU( ln.-1:<!iW-, 
F.XP !11 ~ ~~~iy (!1<!t'11>lll Ui):t~i~) .. 

• PN ~i.~kin-;t l$ ioot <i\11l1><,j ,;ls,--nOO\ilati;;'!\, 

• !'UCPE !S <iell~S!!M by ~a ~rm,J !.>"'.-ff~k<r, 

Mt:UU)Y ~ri !>s ctb1!J9,.~ 1h:-:;i,,11ll Cl'l ~, till il t.-i * edl\lfl 
~w, er &~'& tilgh .. E~<1:m,< Oll!~t $0) l)lri 45 {Tost !»rt}, 
afld Cwier Sil®& (CR$} ~Ill 4$ (l~l !,Xll'!). <l./<l &\'lllilll:Jsa 
(>:,iipu!li ti,~m !ti& Hl:W~·M ~lid ii;,.~ lll! =tt•f !l>(lll&i$ for M 

;s~t!~~ m,: ill1>1m.oo ~slt\!l. Us!S ci m- t~ru!ls ls 
C~t~O!lat CR~ M!J f,.l;} &<\l .llJrlm!r .1'Jase~(l l"<miir> tt\i:!$ d•C\l• 
m~t To~ r=MS pmt is o:imyie!s!l,< i®illl'$n!l&r,i l~ ~is 
llp&r&il-..'1:11 c! ti,,i <il.~!lr (Nl$.'fu~ ~rli<I l<1t:l;;:;!,,11J ti\ec TX ~o.1. 
S~,Wmllnij ~1\'l lS M a:l;),<m)'; tt,(X/;s. 

ua AJX mrortllee 
'the f'l'USM tl&Slll;l!tf\d !)mt:&SlSt'lf d:s~ (ls~~<!} ~'I<~ 
tl>io :.l-·111t ,ol.M~ ti:! ~~l t-00"1\l!:l$c~ \Al}C;s) !!';et t,m'l!)i« 
mil ;miik>(j ;i,~t mm. lh!!• iF ~ oo~<t8!1. ~ uo AOC 
~~*- MCI.I( ~m~!!!S $ct~ too ~lp rate, ThlS !!!C/.U<~"ISUm 
$&mp,iig rnm j~ 44M~ {~""1<~ !WPP¾': l,3.¥ w !WV} & 

:KIM!-!;& (i;:!rl,'i!r ~'W~' ~.W l\'t tUi\t), 
Tue ;,ii$~~ ~~awm11 ~f s;w l ,md a l'\lX:'$ 1S1e ijst;sd 
Oft 'T&cilS 2 b,e~;,w, 

l'l<!l!.!12. \ 0, AOO ~~-1<11-'0!-l~ 

l'AAAM~ i<lll'l' I -rrf ! ~,\:i,; 

M S~Slil i~!)Ul 'J;,il$.~~ (i.<P4>) !,l,21, j OJ:O ! 1,() 

1'1!¥~!1{,!t~) l 2\)~lii ! 
l>i!'<'!~~~(;,l'} 

.-_,,.,., .... 

! ,. l ~ l . 
Mpw' ~~~ (~} ~~ ! - ! i 
f'S.\S&~ F~tey) ,. ! __ _:_J~~ 
rllllc ~$ ~!l R> !li<> 16.V>W'l' ~m'! ~tll 17. V~E.~ s~ 
Ul.>'i re~~ll 1<1.• lM 8l~ll;s! ! a"l(! Q A,l:lC e:)1W<lri:lml, in 
1d11il•1:1.<i, Vm:!'l' !$ aw .. .,.s<! t() ~t me ~Si Awe c<>~rlsr 
W!&fflll~. ~ a ,1omilml W..'lii!Vl'-ll', tl\Q!· Sli®•l'S:!~ IIR;;f!> 
~'IJ!!ag,& $ 1.7!;\', Md !n..S ~\ill'~S~ V~m ill <l,$;3\( Vpisffi 
S~•<;fti!l rl8Wlf be (ij8$ ~ii l.i2il\t. Sil1Cll !Mell AOCs sre 
m~n<iw !tl smn,¢e AC ,CltilfJ&S, l!Wir iti~~ ll.i~ l;l.~~ 
!lltema,ly ~M tt,ey &ll¢Ulri ~ ¢~f;ii;\.,;sl;< a~~-

T~~ AOO sectlen i~k!!l~ S! rompsn~\lc~ i~itll'l.llio!!) ~tr, 
~::ii! mis,\ @l>~m&tk:!tij~• sdj\!Sts mr lii,m~&•<l.·Ml' Mll C(ll\'ljl❖ 
~at,i ~rhl.;l,m;s Cf t~ Rf' l8M !F S.tli~. ihe ','alla.~~li in lj!!~ 
ol ~miteil!-. ~c ~t--ctlila, li~ !lit;. C&'l oo ~omsiern.alsii m:;, 
uii !t~ :M:;ffl. \~'ilnwt ttla <::i::<miians;s~l).'I ~~>>il. lm't i&.OCs 
~O'i:.-kl ne ;s !1>$£ 1>! ~P to 1 $ blts m ioo ~ l:l!ls· cl qua111llatl011, 
TM .ll.OC ~ijt}11Si'1'>.'I ci<i.1~ !!1/jusm mQ Mm ref;smme v~­
ll~as ro mslllW.\ll op!ifmim quant~~ oi tne !f in;>i;i O'<l;!f 

tlli~ ~~ri$!/&m li!t!1je. ii ~,11.s <l-" l.'1& ptlm:;!ple o! S~flil ~ 
t&!ffim:ll> lo m;w~ th& b'li! i~n;s! !$ st l!.itt s.~ia lS3M.ttl011} 
$c cart;sill ~te!!l'l~9& ..r ittll ttme, ~w l.!lr.!l till$ :s. ~101 a11 
I\GC !Sm! it I'll* t4>,1ip&!l!ll>~ Of!(;< ~f Si<tw \<!if..aticr<ef. ln ~r:-st 
i;wel:S! (s~! ~~q~~l, 

~{t~St't) /......,;,,,,__. --...---"!<~--------.-,:-~--- \--

!'f!(>C:8li&l1i!3 
!'!!-ut~~$feit 

~ 
:r,., .. ,--~~-----------.-.,:s-:::l 
' 

>----------··------------------, '"'"··'"" _______ __, 
11 
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,--,,.----------~-" ___ ._,,,_, , __ 
~ pmt:elltms !m !i&tli,".\!i ~ -~C re~is~ ffi .i~ 

~!§c1.~ il'\1M~n!!lv~~ilit0Mti:l.e ~~ 
1."}.'i&l)n ~ !ll,?J! t~ AW ~ltl:1!111~\ ¢~-.:wi! !& ¢µ,m!tlns): I'll 
h&~ SCI!!& T!liJS !lia~'elS It~ !!\&l(<ffitiffi &'1l®!lt 1$1 .&$~! 
~n ~f ,;::iimo.il ~~em,~~. 

fi~N~ •!'l ;l\.,~!!li~~ IM ~&½!l ~!M11fl:o) ~~fl~nalw-<1 ~i 

loo -WC$ sml it~ ro!$~(.'>l c!1wl\"$. 

Th& AOC i::oro,.."ell!i&liv"rl ct ~ra~ ~~'CS-~t l$- ~ms.it ii:, 
~•~ AOC l)Q~,m~& !t1r !tl& Ill~ 0 ,:;~ ~\' O!lllli!l, 
lillrnn11 !l1->~ ls.ii 3-bll 1$!!l~<11 ~-r !lw outplJW, Thare ero t«.<o 
1$(,ll&t.&!$ {CB 1'1 A.iJJ',Ai,..:PO.'S II!\{$ CR t\:: A!:U~AlJ-l!Wj 
~t ~• the !lMJ.ffi!!:>"W i'{,,r ':he itll'1Jm~! l ~ 0 AOC ,'.l!l~la· 
!fcn~lfelllt. 

aoin l ai,d Q AOC ~~!)l.:llS &ra roonllo(S(l i:<t the AOC (}amm-, 
~-m ~f'l::<ui! ~l~ ii ,?J;i/le, has '1J Ii,~ .si:aw v,i,k.~. ;, 14-1:Nl a~"l!v 
mu~~- isc i<1(msmer.~ is:1 lil!>'!iMd il'f ;J.l!!tll~let 
A!:U'.:A!-..,.POS- It MilMf Mas ll fl_~! $£lailS '>'ail/¢. ttw 8«<;ll"!/• 
l~§t !$. ~•~1,.,111o;(:! ,n <l:afu~ad !l:,, p;iramel!l'r 
A0:.,CAt__N£<t . 

f. lfl<-'{l (l'-~!r1 fl!~il,:,.~ fsc ,lt;.."!fmµlit~ l>y U'Si~g ,;m~ Im!· !, 
MS8s <HI! ,:.I th'1l ;,i;i till$ m ~tl"'ll a O.IA ~noti6rls.r tl'>&! &®&I!> 
mis AOC$ l'ffl!l1'el~ Tna roffi,llS~Satl!m Mimtllll.lfll ~ 
upd$\~~ ,1t 2kH.: r$.t& !r:,1 -~ 2 MS!>S <.lf.!$!$tl;i-;>. ~ ;',ix; ~ 
tratl..."l'l t<l'@~'l !SI ~1!,< ~">\~!J®d !~ rem~e $!~ ,~~~~t 
s,s~!t,ms. 

The 1ath:, I'!! ill$ <,.,<1:ilJ~ irom !ha iwn mijililar, Cf\n 11~ 
C:1'112 set l!W f!~tlttl!j' 8c1&! l)i!)ci,,,· ~e , t'' Q AOC ~W\~•1\l:• 
"'"" l:!a at lt\11 s,awra~~r,. Th$ prro&:!)i:/ty l!i: sll\ l:<r 
(1\.0 ... Cl\.i._,!>OS){{An • .l~Al..,NEG), 

Thi:!; !il~ ~!$ ~ !&¥'.!Si$ $!:l !Mi ()PJS'~~()."> wllh e~er 1-l•~ 
!)! WSJ-( ls 8PP!~l:m~te!y ~ $ll'!1l!, lUS lW,1J~ 1r,;l! li'le 
Rf rwd !f' ~tl;,'il$ Q.l t~e tO;!Cl!;iVJSf l'i&.¥'.JS. &'1<>t.J'<li'I 1,:3i11 lo 
tllV~it !i:mi~i'IQ or, !htl<~s! ,iol~.- 'fi<i;:. w~i ~'l'$!): !M ~,<$IS !.!! 
tM AOC :ll!li>"<l:<.;mi,tely ;i.a,,1e /(;W,t>..~l>~ -0,l wlle:ft(l! :!-'W\<ll ~ 
!)ffll!itli! or rn:i!. 

Tl\& ,<l:OC cas.liQrat!I!~ \'ti~e,;,e * euliim8tit;~:'1:'t helli l!tii-k1t1 
!l,a,,smit '" M~ du!)!;:.-.: O!)<l,'lltl=>-"I. 

TM A:OC *&iil:lr~on c~e~il Oj:>&:"$ll@ C&l1 ll<il ~f\NM !!1mlljfl 
CH 1. ~\$ l !!M ¢. T~m& :): ~!usim!il& lrn! ~:!$ilm 
tOO~ij~lffiOO~ 

Cff 'l tl'l1 ~¢ ¢:AWlffitinml t:;met,!T l !!tl'!) !l!"O 
' 

~!lul'l~Wtl 
!) 0 !""~-~~~~~~\el "ia/1"'\'!l'l@,' 

!) 1 ~<$,'- $Ill $1 ~ &}3li,. ---! ll 1!$,',."\>1'<,"<t<M~l$~l ~~-

1 l R,$!~~~1~!~~~:lla, 

RSSI AOC fnfer{sce 
~ l'l~N$' s;g~ s~ ~ {RSS.l)an,a,~ ~~~1,s 
i<1$)1s! ~ $ e-l:ll! ,<1.00, iMkail~ 8,11 ~l~ l~lc:'l ll! Mtl:lml:! 

s~l ~- 'fN~ N.!C ro-e~ies ./l. OC ~~. !JO M ~ 
m~ oo 00 oo~ P:ifl 1!! {\<~~~i-l sms ~ nJ!ill'®>~& "'31\i>& 
R$Si A~ {:;<;-Mr. 'IR-e,-'f' ill ~i,,,'\'lm~!! ~ ll'l~ l ~oo Q i&t>d 
RSSI ADC-,i. ihe ASS! ~nlS! ls vs«! as an 1~1'~ l• \he ·~~ 
~}~ c~~i ~ ¼~:m~i,.'ll ~go.-m-.m cl \ne 
M$~~- ,~e l'c:&<l AO<: Ol.~t !ll. $le~ ¾I gn 5{,it ~~w 
(CR10) ;3M• It $ !lpt'!aiw.i lit th& syrnllcl ~t& tor ~~ O)< ~ 
11.'(!$1'l1lS!Pl1)¢%..~fil:t $~ m I>$~ m&n~ment 

il\a !ni<Srf~~ Sal)~'li~l lt,t !ll!S RSSl AOC ars lil!l&ti I>-"> 
T~tiie 4 b$.!klw i'IA:tff "' 1 J'5\i'), 

'l'Ml\.1111, !!$Sil ,'t~ ~,:t(:&TIO~ 

fest Perl 
·nw MSP:!:!IM !lw«i~ tile <;:!!~ti!\i ls\. a~&Sl! e m:moot 11 
lr.tem,el $~rnll$ R,:l>;s,'l)t ~«). !l!,t>,O~ ltle 'fo~ ,x)f~. fln'l'$. TESt 
{).1. !n &<1'<£fum p~ t (WSr *C!Q i~ an o~ul c~ th~! ;;an 
00 U'iS-!S!S ii'! ®*1lciloo will\ tmi ®!I.Ii ~O.<oli~~ lll:lm l!1e l<%l 
~H lll:l!p!..~. ~ ~l ~ 13 f,!!~l'lmll~ tlll'OUl)h ~~n~,, 
r.s!ion reijls.W {Cf!~), 

~n em ~ t&Sl $\1:l!l~ W!SiQlli!s1 le ll\e -P:fllSM ~$Cl ~f> 
~s~ ln l~ 'f~'l,! M~cell. 'l"atl:l1!! S. 

T~!lt.U. t!,ll!.'l'"t.~(l<l6 

~000 ! Dlellt:l\wOOH ~<:-~-1--------s 

•~1-" f'~,o~ f<,jtl ~J;. 

M~WJ: I 
:l !'M-~r~ fCU< !?!lM»l>'t'? 

M<•» l 

4 NCO 1'<!$! >/.~ ~--·~f.o, P~~ A«:<Jm l'!~~ 
'"'"f_,. S~AA<il~ ~t\S<l ~0.!{1~8)~ 

? Sl-;$~'ilf'f$lfl 
Mw"S 

V;,ri>.""'° 

,>.,£'- mi !;i~ ,~U>ll (;<;{l) 

!SQ\ !4:i'J ~ r.tW- R~!­
C<..~l!> 
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--::~us,. n:~l !!ltm$ (l:.:m&,,,.,n 
~~Rti>tmi. !~_ei..( ·t'~'&t0:-0,! 

!i,.~!T@! !NO . 1>iR1>,IW .• "l:r'.Aa<.$l(~:l<j 
~ !CAl .. ~ 

I ! :I! f~S~'® ! -l---------1 
i ! 1!1 &s~,,•(I>~ 1 

j La ______ "" __ J"--"·--------
~ 11 ~~~~ t 

,.,_~-........ ,., ......... "'-"'-"'------~ l rn ~~ 
l ! 1;s fl~ --~ 
!: I ., : "'~---~,~ ,, 

.I

I:., .. :~~··~ -~ 
__ 1&_,,_•l<_, ___ '<'<l<l_"_. _....,~---~------·-----J 

! 
I ~f1ftkm$ 
t 

tii~~! • ~v;oo in $!1Q t.1; prot=~ m<:i@ (Mode SJ. 

~Cl~, 1l"o'i1~ml!t1~ {l"tt re~}. 

ll-lfl:!111 0&™1. • !:!dl¢&~ ~s!{t Sl!,1rs!{l Que.itty 1 ism:! 2 (001 
aoo:l $02) ~ l~!!lr i,mgr&rmiM tilffl;)l'l<ll!,l*· $!t)~al (lt<l!l• 
l:iM o'i\l> !i AA'\¢~,:\ rn pi'l&~ .<!f1'.lc1 l!:,",~ !:•IT&iiSl!.:<t 'l'<llj#t,@ 
\Wli)l,~. 

gl) • &."le'!,f ®lee! sld~ws lllli~ ~ RSS! w.s1, Ql:~ i!s 
pro9,-ammoo th,-a~ 
cm;•·~~ !h~t,1 ~•w;11a~ l-~, ;it~~d il>'N .s~~f'­
!R-'ll), 

~, M&!)•~IS~ oul+,•lS! !m.m !~ ~~rr*fi!.W. 

OCl~, 0lSti£ ~!'1~¢!~1<.. 

~~A~ • Ctmwnm i!f too ~co ~MG)' r~{..!!siiarc 

!':!lase ,. ri~~& ¢1 ~!W,al &!'Nict lliml!ll' !~ljl CWM,-,!j,:m, 

~C:(} ~~!1:l!/11.,S,~"t!im't~ • Cont®!~ ()l m!'l NCO PM1!1'1 $e()~• 

mu~:.lcn t~~r. 

!.~$1.l - St<'obe !!liii S&'lll)leli' iimi ~prt&t{;il Slf,'M! Q®!ey, 
SQ1 anti &m. s-&kiili. 

sai. ~~l 011alify lf!8&1;:!.!tii #Z, S~al i!OOS<e l'atie!l~<'! 
ilft:s!/ r®i!WSJ ol dam, ~ MS& ol <1~1 !il~a<l\ 1e;.,tll ~IW 
w!\m. 
mt:(:S..c!{ 0 

~"""""' ¢~Jc. (rll< ""'mp:,;, ¢l,x,~}. 1iom~y ~l11:'. 

a:ttsim~,4emsm , !'I~ lire~ ~ii'lilr ·~~ lll:!! ~it ~i:;~w~· 
!icri il~wm!ll'&!ct e;lc~mn!t. ma,11.<.~~ M!j:. 

$Qt , S.9Ml o~aJ{fy rn~urii tL c..-i,'W!l!l~. fA tM rut iyrn: 
,u.,iaimu~llll' ij ~$~ !$f moo! -t llHil!i ~ ~'IS1®. 

M:U)'l!!_tjl -~ tiii ~l,)A/0 t'.l!~t~tms ~~!lon$. 

Atli!&i • S·M W!li.~ l"1/l.l. dm<~ \!Wl· O,i,1, &e1~~"~ ttl& AiD 1~­
~mnc<3 .. 

The P.UC ~ ®tpul (pl11 ~~} Is ii ll~l"f &~l tMl ~~~~~ 
~~ffM lt.~ic 1~~s;i~ @ im $i§r!a1$ &,,-, i:N& ! 1100 P ei>ll!1®!is 
st~ eilr.<'-Sf al M Ses!!a ()l' m:)!, tt Ille~! 11,)~ is It!() hit);~. !h~ 
()U'$)l.!l wig ll~~ a ~r <S\,1}' f;'/~, Md 'l'$a w~~ T!1\.1!!, 
®s. s~al =~ tia mill1:11 .. ~d l'>'im ,1n R--C rnw ~ ®\<>l1i~ 
!!.'l MlC s~1~ \~J!B&. 'flle N.lC ~~ ~!!ui<:! ~e 
~11$(i lo dn'V!f ii ls> SO% !!my ~i,'ei& .. l« !h&c <l"&818 !nili B.'I 

&ll~m&! .AGC !;i l~ u~ ~ ful.l .il<!.),; ~®!'.ii:ll::m eore-.. ~l m~s,t 
1\>.~ l,& p11:111o·;sm!TI$<i i~-t auwm~ iiwel ,1dj~m~mt 

tnlS !)<IWS:I' .-:onsmn~!oo ffl®i!& ~ in!! HSPll~.4 ll.'!'S {le)!), 

t!~ ~ &l/5 i\}t~ij ¢-m'l/<Jl $1:l!N&i~ 

R~~'!lr Pcm~ €11&¼> ffl:l(,J>!tpi!l 3~}, w1it,;11 !liWJ~ ma 
roeei<,<er ~'00!\ maclMll. 

~!!ffii~t ~wii.• E<mlll& f,'.X,J"E, pin i), Wl'.«:l:l i:lls.-slsres ~a 
8-'&rl&nllls!r ~:~ i~,1hi.l:. 

~i!t. {~, pl!l lZa}, ""~ ~ til& l'i!ce~1 m ll ~ 
mil® 1,ma,1 ,l $ ~·~ &t l<S$Sl t MClK~ &ttS:I' R:lU"li; ,s 
$<:l! ~ ~ ims~<'lS ~!at&. TM !)¢\<,'8:1' down m-0~ wlleffl, ~-ttl 
~!::Sli;T ~ RX]li; lS1!'S ij~ is ~ i-0,,,'8-$\ ri®sllm ~&f 
~N$l.~'!'!j.!iro1l m,\\.11!: ~l' ll\e ~!:$-ll>'&t, f.zjft~ij l!'t:$ !OO(ll): 

i~iras !'! m'(!:<.im,,m ¢l 1ilj,$ tl.l:k>t& i./11'! ~~lo;:& i£ l;,<!l»; $t ill; 
~n\l.'!!nal m.-id& .. 

Th& C01lliifllS 01 !h& c,·1n1~mll.;n~ t<Jll~S~ri ~ M! &ttselM 
~' ~ f;/ ill!> ~w« O;i-Owr, modelS- T!'l& e.~lfJ:'11&! p~~ 
l$1.WSt ,wt ~&~<c< =~ss arnj eemim m!ldfy am, <.ll Ille Ci:ts 
#1'!111,1 ~ fl~'1>r (l(}WSI ri~l'SS- N¢ r~,)•1:1¥,mtw11 rs 
~~: .,.,.lli,11 ~wml<)j;l tf.l opersl~:ms.l ;;s,;ide-$ .. 

,~ ~ ~sm~i lh& ~f !!!~ mi:,~ &'<'!!~~& ~ ~& 
11-:snnN (V~ ,. ll,llV), it:~ lli,_~ \'3!,~ !!&$\m!Si lt'!!l ~I 
<:i!Mt !i:s~ts i<:i m;s ~1 {MClX, SCl.l(, &ti.'.) ;;;ootim.'ll w 11m 

&ll~~t as r,a~. 

i i><llll !rnM,<>il JS.<m """'"..,. !<!~as-..~. o..,,i,., lt'1 ~,op mn<!,., 
j (:<<E>t«.l! kill!~ ~ ~~ ~, i'l8!l!$l&! '<'~>t.<S>S *''& ~~~&cl. Pl,, 

-----,,-,,---.----+-----+------• ,l_>i1:_,._~_1>1_1,!_~_~•_11_!0i!S~·s!il~~~)ll,1,l~. 
~•~'>l> !n~~~ !"-."1=;1'~ 1;.im,', ~I>. !~&~>)$t'l~~am:!l'.""""•'<lij~>ali\1~HJiSl1~,~m!~"l~ 

• : :!li: ~,e ~am,~~"! l~ 

1
1 

i<>~<e A.~i'>'& •~~~ ;p·rn.o. ~ i ~e~l\<o}>'~~= ~'l!I!. ~- \l,'l!! r~m,r. ~ lb¢ll>'>l>111~~ 
J.1<1$~~ lltl, 

l l>.<l,',.,, m~ioffl ~t/\\1 *2rnA • ---ak... n, .. n~ ~r-tll®s 1$$~d. ~~~ ~ r~m ii:< !ts ii:i';ll>,'!i 

I I I S°"1{! <o>ll\iil i Mt:t~. t ~5l""~ ___ .,.. __ ¾_._.;.,.·l)l. ___ .;,l.>\!i_· i'>;ll!;..• _:·_!8_11_:v..;cc~.·-w_, o_,N_o_. ___________ _.,, 
! b ! 
'-------..---------~----~------------------~ 
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1'M ij~~!!'f s.,gm1, ,s 1,-m u,11.itlg lM ~1 oown m0011 as 
o:l&S(;rlM<I il'i Uie,. P~ ~'l'l Mooe &&Cl!On. ~ ~~ 
~e-e.<e,. !\l:>i lmp,am &~ cl !Ile 1n~m;;;1 l:tm!ig~~ <e~~ffl 
;,,~'lfsn lffl:ll&fll>i.t ~~w .(lo® ~'>t ~ ;,'!IQ ®vi® "' "' ~iauii: 
<::l.100!:l\>~!i!m, !he HS~ll24 m~n~~~ oo smigtamm!SI! o.~ 
~,· up, 11~ HS$>~ rn<J&i ~ P/-OQ1.-Smmoo '<llitfl RESIT 
lm¢~w. 

Tmmml!tet ~ptkm 
The H$P:lc©4 !t~m!tter Ii, ~ll!Wd ~ ii Olr~ 5~®*"' 
$p<'«d S~tllffi !:HWSl-c1:!Ql"S!( tfAAR<!!.{!I){. It c;;:1 !m®l;s 
msi& ~ &t li~ ro 4 M8!'>S t~~r io >\C .isl\l:l oc ~•:me~­
!lm1~), fll:!! ,,is,~ lun,,~n.e: b~s !$! lllll tra'1:l>miiwt imf~~ec 
a, ~wo.'1<: w=simr IN!i»~ .. O~i"SKiW!>SX ll'.®ulil~i'., a: 
dal!l ~,.,,.,11~ ll.!l,!: a !'N ~~i,miror, ;ii s~'ll 1'$\ f''l,11,111 i. 

To;;; ~mtt~r h~s ~~ t<S..~il:fy· tti <11\'m;sr ti~e1'%la 11$. ~~ 
syiill:h{Oll~~l}ll !}!'$~mb~ and h.s;i1.l!lf m ~~~ ~ ~~"'I­
ii!& &M !\aoow inl>.-srm.i:~ mim M 'll<Wn-sf ~u1e~ in iM 
~f&t e,ai,,!S, tile m~itw ~-wMn to mis~a tna OBP:?;K 
lo Oaf'SK ~M~f, M 11!Qlli,~ 

·r~!! iiraamb!& a~~ ll$Mer ll>'<l' nm&yis t,-a,nsmmoo ~ nl:!PSK 
wll~!wrn& ~ IM ~la p&<::!W!S <::!S~ M ~tml!~ ~ b& 
ei!!11lf oaPSK ,'!;:' OOPSK. 1\~ pream!!le !$ \)1$il(l !)~• the 
:'l)f:,;<~f !O ~ll!e',~ lra'<!a! PN s~~ch1orii2.<mm ;>itl~ &1:11 
t',~mw ~®IS lhl! r<!l~~S®1Y da!a f:e~ i>l !~ {::l)mtnW,l­
@OOM!i l)!l}lOj,til ~ ~slat,,i»h th~ p~~al 1~.1~r 1!!1!<. There 1/1 
~ Cn-.'1:fl:e :>t !OlJr l)Oil!11~&l im,M1!;l&'tl~~r R11l~I$ ll'ret ~/l 
liSl"~ll2~ e/!11 ~n~•s.w ~!!!f11aliy, Tn,m, e.:i=is ll1ri 

Nikimid to M mod!! Q, j' :l !St!d :J Milda • .\i$l<~ !h$ millimll'!\ 
nl11~1 <jf mail'<.l~ t1,,;0011r f!lllds whil.l mooe s !». $.1"1~ pN,'" 
\l.'ro! moo!l \lll~Zl~ ~l aV&lillll:i~ lw8/:f!ll llaiM. 1'/w 11\lmbast 
!$! !M s.YM,~f0t:Jaali>'.!l1 preim:-ti~ l'l!ts •~ pro~&t>i;s. 

~~~ 
'fl( Imm'-•"- PQ!'tW!l'{ 

~v\$ 

TM !mmimi!!w ~ptis <:.!is~ ft-::-m I.ti& ~l ~ff:~, 

~~ ~, ~i&OOli.'ly 11:n.,.~ ii Ml ~ 00?~!< W 
OOf'SK, &r'J/J mlX\'!S It WiUl !n'li $,&SK PN ~<&s.®g, TI'l!l 
~~~!iM /,ll\lilill llig1l!SlS ara m~n ,;11nµu1 ia !M ~~mai lF 
ffiG®,&&,. 

To!! !mn&·nmer ~ a iirowamm~bie PN ~tWt~~ ~!il 
~11 11ro1<i~~ 11, 1$. 1s or 'Ii> ~f~ ~~1~, Trni: i1a1>$m<ll$f 

a!!S£! ®11lll,'ts s p,~'l'l~~ ~°'* tiMdsr ~=~ !tlru 
~~ fur 'll!fim/$ ®Iii 13SfflS, The m!l:ltsr ~k (MCUI() ~a,~ 
w a m~lmum ~l >l4MHz.. 

Th& i:-~p fa™ sra ~~m:,}ad thm,;l:Jl'i Cfl~ fur ·JJ< ,i!ld 
C:fl2 l<}r RX. II> /l/Jtitl~ !f1l!c ®lll !$:!$ ls & rut\~~ e:1 !M 
.s~1l!! ~"¢'! m,ii (MCll>I) omi:J m<i· ooml:<>lt ¢f PN ti~ 11,r 
~iwi. 
:rne lo~ ~,;,liM~ ~ tile S1mi:>rn fl!lf> Wf b!:<!tl 1X 
ll~ ~x. l!ll s flln~l!'! iii MClli, c~ iwr il)'mOO! an,rs' N, 

ts ls is ~ramml!!ll& pemm@lm· !'lln.,u~ll oon~twia~ fll-llls,· 
itm CR l.ifld Cf! ~ Tll!! \<lSI® <>IN ilS 11:, 4, B <}t rn. N ~ ;;soo 
i~@l'llS!l'f ~ dM® 11\s MOU< t-0 1l!IMfiSll!c ,~ttw r1H;um.<1 
ci~~ !\.'\f l;li'l:~!lf oplll'a!lt::~ 1:>! tM d!!.,t~, 

Sy:'!$.,l fl~,!! ,. MCl!U(N )( Ch~ ;}Sf Sym!R;(l. 

The ~ fl!~ Tabm < &1\0&'$' lll(&~l,i,s rJ! \:h,e m~$i1l!)S 
,s;,:p<~oo ,m tti.; s~tmi rioiti &(1ti;wim. 

Th$ m-Ol31!!&~ l'S ~bl"8 cl s..-,'l:{e!#:~ •11:t!l lU!l!i.<llS!lr'/41fy l..i 
lfii, ();!% W~l!c the proam~ '3M he~f ~'m\l!UO!l <S-'& 
OOPSl< m~Uian!!S. &00 ifijj: ~!l'l •i O!Jf>Sl< ffl!><:Ml!:~t!. 

'fh& m!i,Ma!m ~ ~mp~lll!!y ~,1~!0~~1 !wm ths @mod~" 
!11~, a:io;>;t.'lg illis ?Ri!:SM ti=~&1ld p1ores~r ·I,;; b\ll :;i~~- ;,, 

iu,; /Ji,~~ ~)/&l/l.lkll1, 

' 
' '' '' , 

: ~7~i 
:R-~ml','-;~ 

' - " - .. - - - -~~~" " - - " - '. : """"" "~~!'~~~~~' '" .... ' 
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I n~;-:-
__ T __________ --
,a.oo a..AM!-'!.~ I 

!iltlcl:lm.A'l'IDN 
Ct-~ iTXS!mWC~:S . !t-1!$8\.ll" 
\~ l ~~,$,3 Cl'tl! ti~',$ 

"~" I 4~ I $("1-"~> 00 Qt~.;~--1---~ --• i (lj it<"$) (l1 

l 1l l i)Q~~ l(.ljf.i«8j 

1---
11,l m~ ____ ,: __ ,-4w 

001'$'( i M I n·~~ );! 1i1 i'i 

00!>13!{ I 
l H l 00~'-'i) I !lt.1 

!)!3)>$1,\ l i:1: ! I'S! (N .. &;) i,n 

T 
_ .. ,.,,~,,.,,, .. , .. ,,,,'.>.,,;~--

_..,...,..,. _______ 
~ 11 l 1u(1, .. t1 )<) 

\l.WSK l S-5 l lHN "1~i l1' I 
,.~ ... ,.. ................ ----~ __ ..._..._..._._ 

'1'.}J/;f •1:Sf>-ililZ4 I$ deS!iiflOO It! h;sm!l& ~1:mi!.·,~ous Of !)lSl-'i<" 
9tlwi! miaei $&~1.>"$>1)¢& SpifMl S~1l>!!f!\ \l,.1$$8) \j®l 
~is.mlslilons. Th& >1SPJl:l24 ~$ Q!!i~ec.~te its !:.'Wn (l:'t«imoll!r 

Md ~~d&f t~fu,r/lia~~ ~t It. ~11 ll;~~l !iwm t(()m 1S"l l;f~tl!c1· 
!!al :s®.rn&. 

W!'!en i,~mo!e imd h:s!$<.:/ar am i~tim1afy 9el'lisrnWd ll:'!.!l 
®'<ic!l ~u'WO{l:s il w,1em~~iwllo11 poo,s,~& vp Ill :!W si,m, 
~s, .,s,-.d :s h:s!$diir ttist t-lil1 i<1¢llld:s !..!;t lo"> iiv& ii!!lds .. Ti!a p<e­
itmbl!l s~ i:m~ al! ci ttw fi&ll:lis srec /:!l'q:/~mi?$!!b/,e_ Woon 
in*Mi~ !,11l®fllla« th:s p~rrt-ie $ ~ 1 'ls (®fom ~'\tl!cti.'ij 
tr,:s ~)~r). ,~iii ~'twl t.~11smitt&d ~~mo! tiw· 11m . ..m­
:~ wlli ba ia,~~ by :!lll!c ~ram!.l/!l! l! !~ l.l'ilir ~~~/;!S 

:tl) t,'tili:i!l ill!l data Sl1l~n'lb!!!\g ~.!lf1, 

Wh&<\ ~ Pt~ll-~ !$ !l~'!i.11'118.ify '(!;'JMi~!oo ltla w.ar cgn 
i:~ aor .ims~ M patem. N,:,a. 1!1,~'I, ~'11!1 i! tll& p:re-­
an~r-ii bl~S .. ~ b& 1)1<,~S!><'l o~ ~fl. &:'l'llllm~r ~~!l •ml! a!illf 
tire m!glnel ~fu)m lml>."<Ss !! ls !:l~bl&d. 

Thi.l 1>111:liml:ll!l i~ otl~>·:S \lisMmill,:i,::S: M a Ofii>Sl< wavi,{orm 
min ~ i,,~~mman~ is,,~m ~ t-<p lo ~a ii)moo,s !reg, The 
tt'SPJl:llM ?llt!U!I'~ ~t ie:sis:t i:;m i:w:smtm ,wm~s l<i ae~s1iffl 
in s. ~~!le! <1,r,.~~na c:s<S!l~s"$\l,;m (~'*ti'f), :s, a mli'lmt<m ¢. 

1e pr!l!l'.~~hl3 ~f>'l':l::l~ w aaq<,l11! ui~(W is ~t~!)-1& enlil~ml 0!:•11' 
l'!J:jura~~- The a~l!l':! ~ilmOOl' ol n~eS:!s.:y i:,wamtlilJ ~><m· 
~s sh,;,!lld i;s, <irimiml~.oo or lil!l sr,iem oolilj,oor, ~OSl 

11qi>,~rn!)l~l·, !l 
1 !l {i-!8~<$$-'lc BitS 
N (Pf1)S>>l>l•l ·* 
$~(M~'S>®>}el!s 

Mt~IU,l~ l:l>AUAA'm !ll\Tl\Mnl ~r.u111,;re 
~OOH ~mt1:s ~"l'S18 ~1& 

C~$'!:tlt' C$-ltl!SI.~ ~~ff ~r 
,;t.!:llc~) t~~!>Sl !lli!ill'l!f (~} 

~ :ts~ 2.$,::s;l lUS 

2 1,~ \A$7 L37S. 
' _..,.,._,._..._..._ ....... ,._--..,...,..~s.~.,,.,.. 

i M>l~ 0,1~ (l,$l!$ 
' 

t-.! OA:C:~ ! 
! 

0,:lei? !l-34~ 

2 ~-il~2 ! 1.~7 !,~n; 

j u~ l 
I ~73:l MU I 

-'-' 
¢.5 \l~ 1. ~-~1 !l.t\-~4 

0-.2·5- o.~,r n~' 
\'S.l!l3 I 0.1:n 

.......,._,,,_,,,_,.__ 

iriw ¢<)"l!li<i11,'l!l.<o-<\ t~noiw alldlf!l1Jmir~ ~,frl!cmams 1/1 
e,:iaj~-m1le11 Wiln m.i d&Slri!i:! p~lllll(\,' ~t (ls{~lon ~. i:>mb-· 
®1ij1y 13/ ~\'!! alarm !i:<r ~•1',rosl aei:ilJlsil!on. 

Tll1$ ~lie: l!:>'llliai:im ~!!. ic-r 1.nl!c f>!!a{l$r are; 

aroFMl:l('tUl!liS!·Tol~ ff!!!(l !l>lft!QS In& jO kl &Sicl:l!.lsil 
too llill<.. T~sst w .it m&t)d;J;m.-y ~lil w 1M HS/>3~4 !(> aslist,, 
~sll ¢<)mm<.:rt~:;$():)'li!, 'trm MSPaw4 >'>ii! "~ d!!>~<'.$ a ~&d 
lmt& psd<&i, lmfl it l! P~J ~~!1~, Wl~SS it~~ Ulf! ~• 
i,illr; SR:!, ™ ~'O ~· !$t re(l~~l"8!3 rot btllh lt.mmi, pt>'!&flh 

~<\iimcter ~~"11 ~ e.~nsl p1aaml~i/he&d~1 
~ri1$kn1. Th"" !'!~~ rel.10~ ~l oo p~rammll>'l ii:< 
!~'110 Otl! ®an::~ tm ll'iil SFO, Thi!. !lml8t !!Wls ¢-W~ ~If 
~Q>ll; !h&t lro!S!&l Pt~ $',•N~l'lltnui&rt(in h&S l::l!l~ &e~'S-~(l 
l!'1),,"ll l® iimam11l&, 

~tf F~ ~ l!!:Utl • Tllill ~kl ~~;s~ wll®!ffl' J,"-'.f tiln.i 
~-"'~ ~t ~lkw,11$ ~ hm,1t-~t i~ moo~l&d &$ O!WSK />,' 

OOl"'SK, In mode~ ttw fffl.P~il24 W~' @)!($ ~ !mi $~II$.! 
!;ii~ !fl' ®!$'1'Nlli~ w~r l! 11~:il !<.) awit¼ (10.'l'l OOPSK 
<i;smo-.."\o!iall<m lnll:1 OOPS!\: ®''ll@!::':ia&."'1! l!.l illlS ~<i of ~" 
;J;~'!ln'~ 06P~ ~11~&\ aoo ~a&~ISr ~Id$. 

Si!~ f~ {ll llltt&}, T!lte !!&id (&J) !la ~-W~ ISiS t..'t'j\ilre<i 
h)'ll>0><>._.,,, 

t.en$tl1 f~ fl~ aita) • Toll! ii~ i£idi!l>ll&S !11& i,u.'llb:sr ~l 
dal& svmoo!~ =w,lnoo ls\ the <iiat.i pa~t. T1\l.l ~;~'!!' t:..~,1 
tra ;>n::gr!lmrn&d u:i oo&d( ins ~flj,in ~~~ ~ <:'\<t!:s,mi$,l-~%1 

N(l>1~ml!l$l<­
<!.~{\-ls~,}!l'ls 

@~;l~Y~i is~"'" T 1-.;~ l'<l!kl c~c~~ l!!!~ u~ io ts¾} 1~ a~ . ~$ io,1~ 1u~ 1 

N \'l"re>)m~*) * 
M{~~~t)8~ 

~,;.;;,,~;;,: f-l'f!-lC) $'0 Si~! P~ ~ P~,:$ t,,i,s!ll~ f~'d t Cl'!C1lS t 
I N ~k~ lJ;)'i>'> ~$~} ·~<3 ITTs -1! a,~ $ 13i!~ Ul 131!$ 1 1!~""" I 
f... .. ~!'lf,~~g --»! tl~ ········~· ... ~-~-="1 l 

,_lww ____________ f'l:!S_'~_._J_~;_i"J'l_~_.,.;.l.,.;..£/..;.:ffll..;.'.,.;.,\~..;.~..;.._·\<l.,.;.~..;.;;..l,..;.~ _________ , .. ,_1 
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~>'l ~ rnmm w oo~!l$ffl !.l>ll MO...:m:iY inlii..~~ &iQ.~t 
MO~ROY !lflVl!i~~IS ~ ~t~l®I tlilta ~et as is 1s ooin-~ 
Qlj/p\SI !l) !M !l~tam&t j$mool!&or. 

~tan , C1i!C 1 § fl~~ n~ f.l.~l , Thi~ llelli ~'lW®S l.!m 1il· 
bi! CC!TT • Cl'ID i IS O&kuli!lillcs, n! i,}11> §~e h&~t 1l~!l$, ·1·1,;z 
,~ii,>& ls C<:.>m~roo with u~ ccrn . CRC 1 s ro<1& ~miiioo 
!!l ll\11! fi!tJli\.'ll!f. 111& NS."'l~Z.4 ffl<l!ll~t 1:s1u1 ~ p,s,~mm~· 
lo, ~., me §i~i/, J;S$;$l <1. CClTi , C:RC 1~ ~~- <)< il Cl!~ i:>1! 
progmmmoo l!!c ~i'k.~ !!'!!le (fil(lf ~1::l a) (ll.>1lt<~t>& .,,,.ilh %~ 
~m..."dulai~,., 

iM Cf!C ;::;:· eye!~ Re,j;_mctaney C~~ !,; & CClTT CRC-t6 
FC$. (!1iirn.i !:MC.~ ~(ll,>$11!:-l'l). !I !~ !tw Ofl.6li roroplimS!li of 
the .re~~f ~'lllrnlM t:,y !M mm.ii!~ 2 (ii,'!Skl-~ i;;t Ille j$!tl• 
l&r,w(l bit~ by l!;!!c ~y1!001i!lis1: 

i1~ 1 ~.1i t iS .q 

The proi®Wd !>ills ii..~ ~,w~ ti iro~ o'):t~r. Al! Cf:!C 
ei~~1l~•1$ ate ffiet'lll ~ill lo dal!i ~!\ll~11g; A !ll:iis ,-i:<ijlS· 
lll!r m!!'l i-.~e ~ i,s il.."&d iw tllsi ~&k;s.~ail~'l- i: ~ i"t&sei i.s &~ 
0!111$ &>irl ih&i, \htl ~l){;l!ftl !'i!>ld~ &~ &>~ti furOl.~ ~lei 
~,wr, tl\e wtpul ls tr,.,1m e!ll~p~m,;intell' 3~'(:! lll1> r!'l!tldoffl.l 
!f!'!iffllil 00! MSB ~tat 

w~ i."W ttSn!i'24 ~-a~ 111e ~ 8/\ll' ~ea<:l,..'<:1' mlm< 
11$!!-f !t ®~ t>e ~~l~•r&tl In!;) ,me-¢f !¢l!I §~ pi~oi .~, 

M~O •In~~ ~~Pi'!!~ ii! p;~~maw~up{!)~l, 
!)11;,1 {!ll! l's;i aoo ~si SFO ~&!,:l ~ ~e ~ !iBSd us~ ror the 
t~OO!'., This m00& OOli' !f:..,PW.itl!f DM'SK ~sml$~ ¾1 itia 
ootiffl ~: l~'M.sm)t a.,o data!. 

~ j • 1,•)1lll:!,: ins,~ i~ l,'l~ll!ll:'tile is jji't'~m®~ ~tl>ZS!l 
~ {!!li t'S) ;mil' the SFO ,m(l C.CITT, Cl'l.C 16 ~~ -~m u-1 
~t ln-!! twad!I!', l'lla d&~ t~ !olio1'l-s fu<1 11&-'ld<!f ~n ~ ~iw,, 
Oaf'~ or OQPSK Th~ ,'!IC&'>~ a!"ll .\mnism->,:;ar mc;!:Sl oo p~ 
~-nnwd ·!o !he flffil.Wc' ml'l<iu~, l')>l.l<>. 

MQ®: i • Iii Wl1 =-~ ®; ,>"8M'ltile !s j'l~m;m;e IS\) IC :W!l 
bi!$' {a~ 1's) Sl~ ll'\!> sro, lm1¢ll r.~!ii, ;m(l ccrTT , CRC lE,! 
~ .;s,-;ic USl!t! !or till! Madi!!\ The l:!aw t~t ~('#-$ !M l'l!l&de! 
~n ~ <lith~· 081>1:iK ai OOF$!(. n;a ~~r >!>'id t11u1S.'l'i®r 
\ws! !!I!! p,w,~mmoo ro, ~ !l-"O!l<l1 moe\~a~ i\1pa. 

Mt!® i • It> m,s 1'!'\00{j ti~ pr~m.."le ;,s !)i(i'~'&mm~<e \s'P t• 
~ !lits i~~ l'a}. TM iwtd&ri!1 thi~ l'M~!l lS using s(I $.~.£!!1¢!& 
firslt!&. ~ moo,,; ::l ~!! $,~~l ~ iS51llM~ till! roo<i\;lau,m.t,~ Cl' 
!.!~ !3~1a ~=-~t (OSf>SK ~ 001"$Kl ~ mr, ~--e<JMlf <J(l,'!8 11,<Jl 

rnrad lo oo prepm,1,'!lmmed ~ ;s,'!!ic1psi!s !lOO rx tt>e •Ul!lf. in 
1l'>l$ =~ ~ <i~~ ~l<;>; !hs S~nsi ~!!Id IJJr !h& ~ta 
~t ~i'lll~') SM lt ~:cl)~ w tX!PSII' i1 a ts ~:mi<! ~ 
~ il1 1M ~nil! ll$!:i. NO$ 111~ ~ p1eam~!$o ;mu lllla<l!i! 
!I:~ i,1:illl!~ .()a;,<$_~ ltUO !!l<,ml~~t-~'l<) </,31lfti!Jl111 ll$l!)li¼ ll.~f lb;: 
Im!®~ p~~ 't~!$ !~& ~ ,;;.$~~ !htl M:! 11:~S,li m~ ~ 
!Ills !m:.<Jrosir,t, 

f:g!ll'l! RI ,wmml!$!i-.s~ iM mr 1,rs1&milia'l'<IS&d llt moo~, ll'l lhe 
~Sll !Mt !he~~ 1$ <;.,<)."ll!llWlSti !1:> I!~~ sm,,.~~ rui<:i 
ii..-ade< t!'ll:~ ,m mtemssl s,:,;.m::e -~ s!!ll ii~ R) tie o,.~,iml its 
(l,1~ al \."i!< !aut m~~ {O,;S). !:'11&n lll~gtl !t,Q HS~~ -
m~f dO® mi,t sie,wmts ~ p,rs@l!:1!e l!tW ll!l!lder i@mn.\llon 
!ti<l l-1~f ,-© !O ~,ow 100 ffi<),:!a il'l ~<&e JSO ii <Jim ~ 
wilil !M p,~,,,,. pn,1!00'<}l ;l,:,,:i ~M~ti<JN$tl~,o.'.>:S. 

Tu&~~ Cm'<!¾t•~ ~'!l:ffl (Cfl)$l\l W$i00 ro: p~<r. 
~ ~'1113!&.'ll!ll!OOf W1:e!l(IM <!R~~ l),~~g ¢~ii;! 
®¢l,1 l!l~e ~is oon !m ~{! lt'l ~ Caritro-1 !"!>!!¢@($ 
S~¢lttlclS~'. 

e~ t, O!lli!'<!!Si !lM !l! lru> ~r fl\0013!! {~ ,-i., ll ~ !!l& ni:. 
t)&ij~<,'!S ~<llll!Mfill~$Fn ~~$$$ 1$ $.l~ (bil2~ ~ ""hetl:lt'lf 
~ r~,'ll<' ~,ir.i sl.."l'l dem!ltMilt~ ~r~a n1Jt"l'!OOf 1'! S\ffi~ 
oo!~ ~@ct in l.i'~ la.~ !leld· MJ& ~ iool 
~ t~~~i !O ll\/& i~t ~-al~- m;;r ~~ m~<I!~ 
(~ \ 0). indi>~ wl1elll!lf lS!I)' ®l~'is<i C.CfTT " CflC t~ 
mnm. ~ l• rnsm l!ll'i ~~t (!!!Wm I» iW\1l.l/$lli,.<')<>l 1>t !ti 
~-ra ~ &Ill! ~!\Wl ~~ ds:m'°"''jl.~ (ll,i 5), $.~~~ S 
1m-ll-~~im<'.),, QI\ a~~~ (Mm. 
CR :l, ~"!J'S ~1!a~I !lf !lld~l pre~~ ij&mm1!l<l,1 ~ 2l, 
~!&s !O itl!I 1$<l1Sr.'l:lt !oo ®la f!Sl'('~t !"AAI~~~ (t,!l \l), ffi.1\e 
lliet \,i ~!I ~ t~ ,ronte!'!IS cf ti$ ~~ ~ ~""'!llt!i.<l ~ 
ttlec in~!S!loo Ill~ m,~~l/00 ~ ~ ~ lJ1<8 Mader, CA a 
~£'>ls ~ ~t~ !ll!$.!l!ttlo,., t~ (.<S~ti IC! '!he tm.,~~!ll' lbil 
1 l, a~ 1 ®im!ll! ill!! ~ntis <!:I tti.si ~lllM!ir.~ f.eit! :is ioo rn!&d<sr 
~ g113~ ~- tl81-'>$ ~ OO?SK ~!ell!®. 
Cl't41•l)<;l~ ~ ~ ~ tl!M- Ills! ~& C'&,'.~li!l~ 
s-eis~lcl·!!'i'!l SFOMtml ~lummgt<Jis..~ 
Cft ~·The ~'\t<Jr,ts <J! l!1ts ~S1!$t ~~ ~'l&t 1M !raW.<11li:,· 
~ ~¾c iS ®?SK ll' c~ -~~<t 1 !$ m~ ~ii!:sl~ ®i.>SK !'Md­
~&m ~sts tllfl ~~!\i$ mWis r~!sw $~ im~~ "" t'll3 
~~ ~~!lll! M!Sil!!t. 
® 4~ • The >':'•llliinls ,;,,ttfljsf ~ {00/.:a~ ~! t/1" tiaMmlt· 
~ d&t3 l$ OQf':S:l(.l! CR~ 1 iS ~ t<J !~~i/3 OOPS.~moo, 
t~:m Iller i.~ 0011Wn1ls « !tias ~:isll!r ~w lw-.ismitil!il i., ~ 
~l~:>f!~h~. 
~ 4f, 451 4$, ~r, 43 ~~t$.:>1. raoo• (!,".-t/. ~~er$ i~t 1:M~kl 
!ne ®rViOOcl\&f!!, d8~ t<Jl1@1 lltl~~~(l CCITT • C-r!C 1a ~ vis!· 
~ ai~ t~',,ed ~t, 

Cfl@, ~, Omi11Se ~ ~$ffllt $Fn r.~ ~~"of~ ~r. 
r~ ~~r m'll ~!w._~'!!i ~1,~ ~ oo~! ~ ~&.m tJ9,fo,11 ~ 

~~fflS ~ ~'a.&<l dl!l& p;s,,.~t 
Cl'l l!,1 , t:<s¼'!~:, ll\& lltmt!ill!$i <JI the lll.lro$m~ S!lr~'k»l ll@, 
~ Ille, 53 , 01>fa>~ ~ ~t~ ~! ~~ !ra~il. $ta l>l~h l><$!l;1, 
rus v;:;m ~ili!!&s ml &ym®ils ~~~i11g loo ~t M®llr nei-:s 
i~ 
Cft M,~ •S!:l.m§, ~ ~i ~~~~~I!~~~ ~~i<>d 
CC!TT, C-RC 1f> ~'8~ o! tt!& ~ ~,~•msmm~ ileaw, 

~ ~ -~~ !he· ~f ~! imiamt<te $~"!'!~~~~~" bi!$ 
!Will ,1%(j ~ t>e ~~~,1 when ~ p,&JSm!l!!! ii list&IMJfy 
{l!'iM~. ~ ~~em:~ by~ ti.~jl.,er ititr :n;'lil!! 
f>N ~•~ !11!::ltn'i',•~~Wf!l::ll!'fm&~tl&f ~, 

Toa M ~~ l'!!~ & JS!!~· ;::;t 1~,. OOh, Fo.• ~he1 
l$1il,'lll>;;at~!l8. lri l,',!ne<'8l mi:~~flll' till! ~l:iN! ~~h ,1<it 
im9tQ<ia ~ ~r~i m ,iaasi! ~3$~>()<'> pe.~mii~ ~ t~ 1ltl~l 
Ii (1/i)>'lt& i.~l<: a~. ~ ,Ji;..~ ~V/8 ~MB Q!)l!l"<'!l:M, 
~ mlnlmvcnQ<,'@~¥~~ 12ad ,.Wh. i'l:<t~~fl!~'w 
&1ill!~w. ~~, ~ rei.~lmlJm Sl.l®&st..'<d '<'ll!® is aoo « $11, 
Tl~~~l!'l!~&s1~e-s~,<:l!l,1 ~ ~Tl< ~'llt>'lmptl~r 
r,amp Ul').. tt ,m t,~c ls ;.;:s,e<i, !ts l'>"Ol"i>t ~ 1S>:.rtti!il\:1 tme io-i srm· 
Ml$~~ 00 00!3!!!l l<J !!1&Se~8liii&s, 
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·~-----
PN~~l 
Th~ l!Pl'&Sd m~ fur lni._4 l'<lt~ ti~~ t1-l\<l1t ~<ellt."e!!-. lhe 
~m~ ~~'>Ol!c 1$ ~IW:i!l ~ti:!t A~it~n~ s)"m~, 
~~ !Im! ~ta ~ ~'$ ~ cy 1M ~, 
~oo,~ m !me~ i:llm, TolS f>N ~~-Ml~ ;;m!l) ~ /"~~$• 
!1'lg $!ill'\ !PG) of lrilll Olm¢!~~=~~; loo~~ 
~" ~ ~~,~ ~ l.l&lire n<1a, 1s ~'Id ie: bi!~$. 
t..\<en ~!l .~ ru !h&SSl PN3t~·,un,~ ~ ~ ~ 
&i~ Oi~ H~4.;ii: 

Fiu,':l:l 1!M1~ (t!.H..00{1"1)!~ l2.~{10t.0<.c1{16ll 

Toi> ~!illl!llilf afld =~~'l' !"N .S!i<~C&t oo,-; ~'!I µro-, 
91-s.,·mll~1 !n~~: ·n1!$ ;>,'00>~ ~di!.:O.~l ~l<.~• \{I 
ttl:li~~®S~&:: 

Th& TX ~'f>fl>_~ ~ s~ ~h CR U im~ CR 14 w.~ inll­
~>I f'N ~!lm;:e i& ~ltlm119.>i Cfl M il'ili ~ tl ,ft,~ 
!l! ii'! ti:!~~r, l)& ,l!tlgl\UWl'!OO 001.W~ this ~31$ .~li)-= 
!%,'ll!~1 .l!l:i~, RlJ-· TX ~'11~,-.i CR1l &:,>Ii (:~,$ ~i11 
loo ~ .ioo ~ ll\~S Qf ~ ooq~!>r:css ior too ~mi!&, 111 
~~IlilsSlindl'!~Cl'l 4~~'~ !ts&~<l®~~ln 
ro~ ~ ~- CR 1S, CR 14 Wt'li CR 4 must a~® ~'llmOO 
IOl' ~"!lr ru,..,,~,&~ (ll !ile ~ ~ll~,atw. '\'he ~wi~ is 
!~-lim~ MSB ijrnt W~!\ !i!,;,,~f \!1$!l 1~ ~~ ~~ ~1 ~ 
~ . ..i~~ !f1,i M$8s .,!,'!! ll'\;.=!oo. 

S:cnmb/e.rdnd fhtm Em:xwer ~ptlan 
TM rt&~ =~ ~ imt1l<i!m!fW ~~~ ·dm~ 001''$1( e<:~~ as 
s-•wwn ~ ~ OOf'SK 0&$ ~,rode!' l,~b¾. ~ ~n§ ~111.$ 
1'(!$ls<W from di!l,J;renti&i ~-.ctlnll <'11!1& (lil:ltts, •Wl."fl USlit'l ~ i/'$1:t 
OO~SI< m>:!®$, "1:11\i it:!! 00 a!l411 ~;~ .s_1~ ,,~d. 'llittw rms­
fa~,1 ~ >"llR•1l*"l:!,~_;_,,l!$,, 

't~'&L.e: §. P<ll'SK U>\'fAc l!JlCOl:>af! 

! l>~J!$Je: !SmPr • ! ~11'$ 
~ m1 .. 

1'!1:1:l ~ ~1®1l!W IS l$ ~ &y~!1>Wlil!.'lg ~'ii. ~~~st 
m ~ NI\' ~It 1~$Wr wl!h 1$~\$!.1~ lrom ~iwd ~i ~ 
t:>S !<S!,lls,ei; ~ S)!l:>'gNlm.."n!ld m~C~ t!I. 6'1!ll lmN$llll!!&r 

a11<! >~'j!;~ t!$ilj ~ ·S$1l'!'l\9: s,;rismb!:i'lg ~~•i!M>. All ~ In$ 
~b l."l!mmil!!>d iam s!ltamlllim, /m;'!!l<l!!lg !Sala .~ao-er oo<l 
~m!J,'!i, 'Th\9: i;,;raml.J!~r $ml ~!!c dis~. 

S¢,a,i1ill!t1; l!l13<riMll "1.~iilk)m1.i 9!-)l'\lS.tfu~ ti,i ~~!1 <if ~& 
!!.~!ml !ifi&S ot tt,e S!,l/ll;!:::$ OS ~g,~ Toll ~lf,mai 
~&&dillij rj,i,:; l{! ll!llc ~raml'illllg m~ llS\>'& th& $3.m!i rsull t!l 
r,1,!! bil11~im!l, 001 ~ '«lll il..'f!l',sr sn\!f!\f ~ o1~t& $$)~. 

ij~ trom \!m f'N ~ SSQ!J:!!WS, S{'~'\'jbll\'1,J rniWlt be n~, 
-e~i'tf ~r <;,:ml$!.~ ~mW l/~;i$1,ei~$ m m~! !18.11!.ffl~ 
~n · ,;,,_l!),m ~\,li•~"lll!ncts ss 4<l!'f!e-.1 ~ ~*'-~Wl 
f!Stlt.ls.101¥ l>~fic!ll'SI, 

~ !l'!S ~b-~!l~ i:,1 $C1ll.h"il'.l~13:il, itlff ~1$ j>8.l\<l!m.~ ~v!d ~ 
tli11 ·i,m.g sf1111>;isi (lt o,11S~ (l( m:ro1J. ,,~ls i~ t'i&MitlN'f !M M~ 
wi!~ the a i'!S W.~O:<l wllleil ll<ll!. lS Sireilm Qf o,,µ lo· ~~$ 
oonll~s !)l!,l&. TM ~~•1(if! .. '<'mS i'>OOS w:.w.il:l ~SW>& ll'l!3 

~trum ~ 00 (:!'!~!\~ &t t~ @~@! fal~ 00,~ !>)' 
~ ~rel3l3!fig ~odas :ffld poosrs!iaify ~~~ lt'l~1!lt00i::e Wilt! 
ol~t msr,,1.1-w bani:! l.l!Si!!'Sf at lt!sll&e. ~-~~fy, 
in!l OS s~m ~It WOt.l~ ~ !ffl.l®re.lisw more :ss.<&~i)!!b.~ 
w l'l!nrnmi~ W ~iS~ ~~~ With ~m-, ttie 
~in..~ l$ !l\(}1'$ ~ al'!d ~ ;:sassti'i& ~tr. &,a 
l'\ld~, ki im,.."<lrt!M 1\-'i!ti too &':fa~~ mil.ta~-

!'~ro l 1 ~s!1isl:.'!$ an &~ill& il! t ~. ~~~~ tm~­
m~•rs.'l l!l!~:~ %,-i i1-~t ~ will! 001>'$<. m.,"<l~lloo wM 
lS,,~$-"fiS{<S 1's /300 0~ ~ d&l/3, Tl',Q. d!!.li!. r.lla is 2 MB?$ \liffi~ 
Ill$ $~~00 /lite- ccr cl<~ fol~ ls ~ 11 MCf'S. i'l1$ t1 ~clr!il;l 
lil'lil& l'QS~ frllm lM f'N etill~ ¢afl ~1! /;!19:!S.'li' ~ lt1 mi., 
';!IS 11, !!! ~!~ 1;t I!>& $./3-1'11'1:l ~IS! ~ ~!loo !M w>lll 
!!ffl ~-!\~ OOi~iJ <m, !fl tt,lf; WSS !ti~ ~tll!'l.!l fa~ !!&VIS 
~•~ ismeismit 

C~li!~!tt 
!l8.i &'Al~~ Y~ l~ 

~~1.!!ll'.; 11, ift<!$~A~!K~!! (m~ !!Ar.I (I~ Al.:tJS~w.rec 
i•t.~<& $'i=le:1,~ Mn-I~~ 11,inrn~e~ 

~!\1-• 
~8\li~ 

~!$~ 1~, $.~Al'!l~l:l 00~ l:l.&'t.8. l)~ :If.!. n!!lt.A:rn 
t';,,<i:t<& ~e:A~· wrrn AA 11elm' s.w~ 

Aoo.~ m;won i,i ~n»'tll'.11-$ l$ tl> gl!fo ,a ~~ meimi!& cf ll1i· 
\<!W,'- Th& 00 \\03.!J,/N! ill IM $~! !$1!$1$8\1 dlsmoou~tet1 '<'(l\~ ~ 
oor11S~ll'.l' ~~·-· ,rufaoo, 8'013 m11a moo~:1sm,1 e.mi l'l~ 
~ mm) (!/l<l Qflh<l, {ils~'!!W $1."'l:!!Cl~ li,it<S i<,<i\i) (! 111:ll"l,1'-" 
~rid M~r ("-<ills a jl),cjfi \oo~. ~ ~!'lS~it,1, Tl\ls ffl<W!S 
ltlal lh!l l!lgmil ~ llil.~ SS<'<l<ify oom tm OS S!)r~~t~ ~de 
a!im&. Sc1~mii a~ aw.~ !e!S!l!ro to Ii~& wav!l!l:m~ this! 
~,~~ !1!,<\l:l.!lr~· m~ !~!lllt 1:11 k~ tn<i llio:;n<"'!!~•~ ~~l'll\lW$ 

if! tll\iet !~ ~!$-1, 10. WI\$<'< \l)!! t!ata i~ $¢1%,'l<l)i'9l:l ~ ~$.M;t. be-
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~~~ ii>' §~imJ l¢ ®!I m !Im mw!!!iljl1g ~ !i~ 
~~i'llll ,::'n~!ll ~~-m~,~.~~ il;·~ ~Ii&~ 
m moov'&r l!m asm m-0;w,a~,_ ·~ ~~s ti!®:(!~ ll!m 
ll~ll i.i:!!&r tml !Wt up di!f&nm! JSs:-Ol:mlJ:.~ jlSttteffls Trnit$> &;\\ 
!ii m~at l~'l ¢:i~a t~ ~·~ ~ ,';'l!.'l lS ~~"lel1Smr 
ri:i ~gin 1 •. J;i,& ~~~t ewas ~n ba ~ ro i~!ll!lllt a 
~~ sm~cy is¢nar110. It rnioos m oo ~1>:iar l!mi,',!:ll !h;ll m.:s 
s<:cmrnt>.'mg ~ i!lri:ljth .3M !i\8 ~.Ol\S~ $'.11fJ~!.l& ~· ~~!) 
Wd$'S ;mi !lilt a-'!' @8lia~ ~fa ~loo ~tool~nal 
li1t&r.::~1',;!,' !O oo !i~toni11g ii:i. Th~ ~ \«'~' w11 ~r !$,! ~i 

~•llmlffe'l} ~'lli1l~ aii· as ~mmoo!Cli~Or>!S l)l"l'l&Cl/ !®tu~ 
,u~soo to a W<-'lll,& tm"ffllJl'.lGe®M k<8!!,m~,. 

MtXiYlek#' .~fi,Dfkm 
~ ~mr !~ d~ig~ w ~µ;,fl !»l!l til::!F$1>; anc:i 
OOPSK $,lgMlS. ~ moou!:&lw 1$_ !:~8 o! Bi.<~'lllll!O;!l\)' 

SW~""§ 1m >'al:<'$ m th&~<i<n~~ ~~"<l!ll!.l ~!I !l!.l<AAillf 
11,,11 O~f'Sl'; m,xl\;!.w>d, arni Ul!.l ®la iS·OOPSX moiMe~ 
r~ m¢<.11Sl&!W ~11 WW{lit oo~ ra~ ,i!)c ~ ,1 Ml¥'$. )111! 1)<"1)­
~m.~ ~~ ¢! i!W !1Wdt•i!3Wf .ISN! ijfll!!ll Ill 1-11& i<ll!'l.li!\IC• 
!or)'~mgrai:m ~~Sm1ti{s~, Th-8 HSPMc'.W¢all $1.lW~l\1$.l:l 
m*& ot ~ to -i MWS (OOf'S!>;} wi!r, powor $,1,ll)p.l)• ~>l~ 
ll>"itwm.'ll :uv amj ~.Q;V ~•"'-1 dam f~S <l! ·IJ? to ~ MSi'S I'>% 
S®'i-'Sli' ~u~ b~'\.'>"®~ i.rv l!rns: 5.!\'i:. 

Tu,1!1,:i !IW ~ <m'.Wl>r@ lnast as,~ !ll!Od ITT 'lh,e CCA Q$$l!$'S•' 
mont too !'1."'--~V!> ~nm ~@~ (f'\SSQ ~\ch ffi<llalu~S 
the <m~ at il'.11< ~n!~1~ !Ind lh<!o ~rllolf $W<$$- (,:::S), wl"!:,~'! 
,~ ~e-roo ijp{>r, \'&~~ pi,; @mi!all!l~ lit !!10 l!as-eb.'<;/jtl ~w­
o..~<ic1 (H$f'<!ij24), eotn ln®at,:;m ,am ue~ ~~- l~mr­
*w.i& eoo !sl\J~f !h& S~a{ ~!slall<l!h ~~&~. !Rtt ~ \<dil Nl)( 

!Jl@!.l< t~ ~ll':-er l!:!!l'l$<l, 'l'N:~ ~m~, ll\!fnS<l, ~•, lS 
&~'${ lo M&S)(lnii i)m~. Ill~ ~.3:1 i!m!l'!gt!\ &M it t,&e,:;rnas 
&t~¼c ~Illy when ~ ~$l$d ~ with i(!,:idi;.:ai Pl\! ®~ h$$ 
~ ~racl~. lW tt is oot ade!!-.J<!la m tts!S,t Ni:t~ !!mt ml! 
CS 1$ ~!$ti "<•tr!omlml to fw~ almr~. T~ CCI\ ~$ W 
cn::m;i:iia ~, ~ m&&<Siiti!ffi&#lS a!ld <l~lc'<lis Its ~!ala !:m~ad 
m11il;is.e- mas~~<!-$ a~~ It!& ~ffis': !.'Jill 1\11$· ele!~oo !Mee t,~!cl 
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~n,"l$! "'11S la~ Q~r. l! SI ~t,~i.l: Qj &'\l!il~Tu1i1<.~ ~lo:~ it 
!ook ~ llw Ohl:Vl,"lfil ls ~up!!ltt, ins droui! wm ~ & R~­
>13l wilr...'U1 Cllti:!S:.1' aoo wlll wa~ .,s pr¢._,;zn"!)e<l \!me Ill!~'& 
~!~g I§ ~~•tlil t#<$r ~'l11,nte,'!!i!re11>~&. 

'l'M ,~~••~ ,i~ai. S!Nln~ !mllt!.\00!1 (R$$l} m~"N-~t 
(IS sti sn~ !~t ·!!). im. HS?~~4 ~~m tM, ~~~s Ir 
ll!a~S {)! i.1!11 ni.l'!-1¢, Ths RSSJ .we C00\1'&>'1$ it ~'lW,'l tt\e 
l'.!!l:i&pamj p,rocmis¢r &r>.<:! it ¢()'11p&;,e:s !! to s ~i!.\!!l!!~ 
ll\res,~Q~ 'nlls tm~&11>~ ~ m~m1sil\' Ml l!> w~n '°7¢ &!l>~ 

-$(ld6m, Ttlis. m...."'1S{lf(l ls US@ il'l Im !!C~'Jl$lti~!S ~is¼n 
s!'\<cl fl! s~n pas_~ !(l li1& c~r <;.'!l<lnM< ~SISffl&nt !¢9/i:. 
The si.-s!ll' d~!Jr&m l!\ rl;lt•~ 1a s!w<,,,; !!w w.,rnfa~1 ol !M' 
~f en@rnll s~mrr:~1 st;l;lii ms~'<li>S .. 

Too s~ i:!stSCliO!> {!a01 l!l9<1i..; l$ l~ l",l;g~ l'"iS$l .l, 
T~ !.'!!WJf S@~~ (CS} 11,p;;l ,s di!~ !t!lm 8. e,~ll@ ,,:! 
ijls Sl~~! QuM!<{ ~ !S02j !:)~ ()~ pl'!t!S!!c l!m)f !md 1h11 S~, 
t..tl Q~ l\S<',11) ll.8$$d /Jfl PN C!'>tffl:&¥11 ma~n.'Mie o~t, 
?U'is, $~ti Slgn.sl Q>l<'<l[fy me~;.:rei, &IW 1M EC ~,tru'I ~e 
di!llironl:kl~'d !• s~~ wl\!,\11 ll1$)' e!l~nl}S. niisse lm3~l! 
,~ctt,1$ /lM th& mit<:t~i{J tl111l'lt TlMt: CUT W~e!l Rn:t ~m­
l:lmed ~ li>:liai& s ~r d1Mt1ai &SIWS&'!lllOt $;:lsli,n, 

nm CCA ~"t!.'ltt\m Wlll al\'ISY~ ®ffilS!ll \hi.I: ~-i!lllMI traey ~ 
ca i!S ,sl.'l;w_ -~ Wb)' E!:i l$: ..... ~ !he Sm\~ 11\&(lh\f»l w~! !.<1>, 
!!ally ~iirii a b-:'Af ch.s~111l>! SM al the ;,a~ iim.-. ~wil! SI.Sr! 
ijmi,~ EO <.m!ll i! m&el!> !he Pf<.'9i'8 mml!tl tl1!1,1$ ~•l Cllt,~t 
\<1,"t.-.1,1 ihS ti:-,~ o,;t <l~Pi 1$'$ $lll ~tat<$ !llM!i!lSa W~l <i~laie t,';, 
®M/l/ll as OOlfljj otei.1 <l\lS:'< i! m!i EO Is ~ill ~~!l. 1'.ll~ wi!! 
µreV>111>! !M !J;,~111ill1>t loc~ing ®'i !)<3/mll,'t,m,il:,' on ~me 
!)(lffl!&t'ill!,l lote>i<!,e,;s;s. Th<~ !!mi-< :;,,,t ;;a1i,;<(l ig ~,•~1'&,1mi1S1,re 
'f;;<,, 2 ~;m1rn!iTh'l~ !hat ooftns im inner ¢-!Wni M s!Xi s,~ ,~u$i 
~,;n( N, °fl:ll,i !(l18< ii;,l!, o,,t iisi!(xi ;~ dSt<l!ml,i&d cy !!IS Wil 
Qt~~j.'1Jf!~ing- lo ill!! ~t"'1UC! Q! Im:~, ·;oo i;;i;!Ui;s ot lrn:> i!Sl)ltt 

Cil!Joti;,1' M ii. prog.<ammiwla lh"li<!Jh C~ U w~tlll<t li',-1, "&llJ!S ol 
ltJ,,; (H,l~'>' 4~! N 1$ $1!C~1.smmati!l! lllm<,!Jh C!'I 'Ht T!la 
at&ie msc11lns, ~y,~!$ M !imss lhe N t':)tm! uelm/l l! liasertis 
CC,t .~&(!>")~ Ii~ Ch-s<m1ai ~ dw, !()<' h"&,~~ls'<Sft>-'l. Nol/l 
that ill<l W>fflw<S ll.<,c\ ,!i!,!ll)ma!ill$lly l~QI tll /~tt too C-"<!.ir!t 
Wi1:$(l cs :~ {l~t~'<l to l'.!lli &Clt<i$, l!') i!U.'ll!Mff !tie CCA i~!a 

-~-~---------~-----

ffi<3l:lMlM ~s l®r ~~$t$;ll$!!- t~ i~ &l/&113 t:!Ws II¾ CC>\ 
WMfl Mll'I t~ cs .&1<3 !':O .~Et ll>llfl!w/l.. 'fill& ffldil:l!!ws ttl3l 
!Ila em11m~ ;.~ l>'u.')' ~1e'31.-

n11:1 se:eood llffl!<3 sem th!! cc.ii. ti:1 eu::.1¥ w~~ tile ¢$ l$: 
ll~ and U'N! eo ls ~tr<&. T!lls ~$IX)~ l• a d!<&M&! 
~/<3 ~i\ignllil ~W<$1'! lliW~ Qf l!mp~ti ~ !m&Srn.Jl/j 
tllll 1l1ll l:l!lfrifll' re $!;!$ ~~. i~adc ™ mms ~<a s®C !t!n 
CCA to BUSY l!l"\tl resnl1< me-~· C®i\li;,;$ whl-l!! the !':O M~ 
cs &f& ix@.~~th,l!, 11\it< ls l!:i< ~l:sv~ii~ tl<,S~ dianMI. 

'l'hs fo11rtn $late in(),~~'l~ !ll,\l ~~ f<)Ufl\<${ fl ll~S C!l ~ 
l~at,l\'o'!i sm~ fu& !,!) \$ .al:l!mi, l!.W ~ ~Q ,;;.CA~ 61JSV i! 
!lw e,,,,to! ls l~s lll.a.<1 N, Thill- is. -ml'ilf!S too c?>;sr,J1sl h.sis )~ 
h~.~' !! rnAA' ~~i ~ms ~il at'ld t'1:!I !:'.i!fflSf ti&s r.-oi \,'ill ~sn 
~•teil ,;,t wl'lem ~n lll~Mm, ~r/jn ¢n. 

i! 1ns ,;.-;~~ =t&.'. h'!ao~ I',!, l!l-8 ci:;,,mwr Is rei\E>; sti/$ iM 
CCI\ il! sel W CU'.Nt Thi~ ltti~~ <.m lnlllrnl11!fl(l8 !!1M !)<$!-­

-8,Slll. lf It~ ma/lMI tins ~fll!~(l, ~. ~ ~ 1¢-'« l!l>l'>U~'l 

to ~ C~ll:<ffl'~~~111,, ~ CC'A Sliltff ~I~~ ~ 
m,t w~"<t .mr tif ?.Mt~½ <H' tw.tl~# ~r1#,~fl& 
wl~m t!w MSl'm4 rm, ~-A 1tig~tmlm <W"l(Nt m ~m 
lttm~ I>:$ rim mi~tk pro.,~ ~ P.~SW! (:<'m 
,~ tm~ ~~ IMI ~I N MIM 1}1-it H$P3'24 
fr~"f!~'®t 1'g~M M ffi.i Sim {)f CC.-4, 

Ti',~ (:QAfs!J'~Stil:)~. ~~ili!ll•~ ll!<fl!lci:i$!>1 ll'»l CC/\ is.~Mthm 
~am~ilrl &fll! sum;s,&t~a,<f b9-!l!l-w {m~ra proQ,smmlf!!l dell!ll$ 
fl-.'I fu&~t< r1;~ls1!!1!'> ~n tis 11.-<und umi~t t.M C®!!f;I R-1>iji&iars 
se;,'llt;,/> ~ ll'iii\ <i!!~n~tl, 

T!1& C.CA !!!$~! !,i~~~ plll 3li. {lf Ul!! ®vi® ¢,Sr, !ls d$lJ,,liis! as 
»~ll-"11 h~ or ~t<v'!l ~- ttm:i,i;t, C; 9 (l:.ll! S), U'.,~ >l:SSl 
!hinst~~l:;l is ~I tn:<,U9h Cfi1Sl:. lf ttle <3®&1 ~$,'!!! ~&~ !>ll!ll 
!hs AOC e)({:<l!I® th!~ lhr&$h,1W me,1 eo !l~om~ aci.ve. 

Th!! ~,1w.r1®'ls RSS! ~l'l ~,1 iw ,mi,i~ by!!ist<~tsr, 
'ffli n~"'IU!"k ~'fflOO= t',• •~ Cf'; H!. ·n~~ jl!f;gll'tmr,,,~~s 
fur&S~-¢lds oo fus lw(, $~<\$! <Wlc\ilfy rnlc\~'~ms,nllS /lf<3 set 
tll<sl'.iijh Ci'l~t~, 13, $, ancd Si, Siw,sl C.'tl!!!lfy i !!Sl(! \! th,~l'>-
0~$ d!!ri><e l~ slal~ i>! !l~ (l,c1,~ ::l:~1~. Mm~ >:!&tails cn SO 
~r/6 l~lt!<;!Sd ,J!j~f lne r~~•W' se®n ~ lh!!i ~mer,t 
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F1,1sJ1j1, Cl'! rt ams Cl'I , ll >"lm ui!:,W to &a: !hi> timi'I uut 
,mm~m tw1ore tl18c CC>. ~:mlt,m (iedQfQS µe:rm~k,~ 
!(>I !ttl!ml!~~~ioo. 

The ~~i ~>Fl~ l.l! ·Iha ~$~iln<! p/OCe~(I(, p:.mQffi\J! 
AOC OO>"ll'llrai<l1i aoo <lltlm,xM.-s.1:lun m ~ simmtS llPs-cmJlft 
ti9n~. !t ,~,~~mfls. INt i>N ap,1~ !<):mb>'.1l::s, th~ ,l.1!m,x!u, 
ls.leis ~'ffi OSPS:.K Qr, 01)?$!,, ~Jm!l,;<l$, rrni ,;!Qm(S::/u$i(.l1 

/;1>t!uda$ a l<~i:i~l$l"!!fy kxli, m~t t~* ~nd i<J,111:0'1,.s !/11$ ~~­
r~r rrequa&:y o-.'11::s>!l: i11 ;i;-l,:ii!i<m l! !i"8ci!\ 1tt& ::S'{l>tUl. ~min~. 
arn:l (i@:,i'i!t:•lls.li'j ®>::,0-..."<Sl, ~ d::s~iamlli&s !l)Q <law., 11<.-i 
.-lat~ i~ u~·pui 11,mi,i!Jll !ha!, l'IX ~fl l() tw a~wmai p,,~s$ur. 

A c«mmon P-~~1$ Ill:,· wrst m!)(:jti oommu~::aii<tr& s~-stem* 
i$. lo di~tmiffa1,y m~;;ilsl&!ll ~ S~Nl~ ~ !l'<;;t 8. OPSK 
®mo®latt>r ,;~,, oo tts,e!i !or ®t~ =~-eiy, Toi:l fl:m oi 
dM1c()j$i,il&!!), u~i a8.¢l1 $~\"ll~~ as !\ ph8.U rm&~l>t>!' 11_,,- !hi$ 
r.1$lrt l.111!!; ii Utt-$/"$ mp."3 ac!:j,alsi~un aw ~m:a 1,;:, rs.pit 
jli!!IS& !'\,,;¢!\!S.llo:ms lit ;r,a ~•1~>!' Q! lm,,"$,r l>~ ,m$>r r~!$ 
(!:!EB) ~®!fflU!l()I$. 

fhe PfilSM !!ilS®l!:11>::! tf!Ut6ll&O{, HSf';l.ll2~ U$il\~ dilf."!mnlill! 
sfum0<.it•~ls¢!1 l!;lr In$ i<>~t:Jl &~1;,~i!:,1,1 p¢rij@ !}1 tf1:!l pm, 
ll&SlITTl-Q *n<! tn~~ :11wm-:heli w oone,!i>;t il&m<1cts,!ati<:«1 ~ ~ 
i,,s! ~ tM a~!ll!i.l,<l-.'1 aM !3M\\ ti~~1;k'!(t!$tl!)n. TM HS~(l•M 
:!S <!e-~\wle<! \{} uch~ve !ll;)isi $-lttlillll Qj lhl.l Ciltrillf i1l3llKi1'1j 
i(.<Q? i.'~~il'l(l acq,,~~l!)n. Cu!~1~H p,-i.x.=sl~g s;.~lllfl~alli,· 
;mp,-o'lm! !M a~fl perm1m,m~e me~ln. ,~ap."3 i::m~se !ill~k"' 
Mki,isc 8.i'fl fH;>.:)dl/11 Wi1n 8. ill~!iWlly Wi::l<, l{itil) !1$fll°lwkl!n, 

Tt~ ba~{5~m:i ~f.Qt.~S~ur ~~as um~ ~~-.;.iri*~~t t:Q:fr~t~.~~1 fu 
~!lip li'le PN S!)1!S~lng sm:J !)l:•lur pwce:iSi11>~ ;,; ~mclliJiate 

fJ.tYf~S: 

lh~ 1%u~r!l:1 &igfl~s., Thtall"i! <)~$M 311$ 1'lv.m>"&t.id in i"½!-
1.ms i4 m-;:lch ii!· aii cwfl:i!l Ill..~ Qiu~m ~ ~'W m~Oli'..<er f%U­
~e~- 1,wm !\$ffii)ir.s trom !lw l S:ll!J' a APO ,;,~'8.rws0. *•~ , 
t<ttrel.lloo h:i tll>'I'!~ I/le spre~ ~lJ~, The mus,m· 
R<'lle (ll' 100 ~!atii:.11 puW>St< !s ~ t<t ~!8:imim< tt.u s~;,,t-ci 
tmi~, TIil! ~~ IS!i'>:iam is •~NI$!~ !i.> ll!tl $)-mM! ra~ 
11m-i !!'NI ilMS& ~ ~<)1ffl<1i<l~ ~' tm~Je,~- !'.lttse! t1li<c,f ~ ?SI-( 
da-ml:)~uieli!>ii. Phasl!: ismms fu:<m li')e \k<moo\,liiwr am ls<i Ill 
th\! NCO tnf()~g_i-; a l&&d.•1~:ij t.llili ll) ae:hliwe !)11:ilS.8 ~~' Tim 
•~!18«<-'".il' ¢! ll"le< l.l~l!~ !l:tims is !)$~ !O Q:rsll)lffiil~ .. ~,i:a, 
<:!:<?t(.-t\t le:, :i~ul:sill<:<1 ,s,-m !001( d&tedlon, 

Too l"nl&l,l ~S®~IR1 p,1.1<:m.&C/ <Jl!!!S ltlit~&f U d:.olll ant&nms 
moo& •i c~t;:i~oo i<:i ~'!i,iu.~lli:!lwn a9~lr>$l m1;!!i~l.t':t~ ,riw, 
i.-.m,~ kts.S.$ l!r u &mg!& ¥t!&Mll m~..-i ~<!' ,:),."<l!i.l!>Ccll WM 
!as!i.!r asq\llsi!~:<f! ijm~. 

~Ai!ll!!:11!11.!/!<~t•!i!.l!.!.l:ltl 

o~,,101:1 the 2 ;smaima tc'i,-&r$iii,'} mo..~ lhi! !\<II! lS-'!!i!fl/13-lS ~-.., 
~m~<.lln ,~,w, ie, !lomm'l 11~ w1t!'I !M ~t 1&pra~1,i&t<,,., 
i:kl too >Signal Thls ilt::anrn~g $ s.tcl)!)>~i:l en~& a ,s,,;ltat!i! sil,i~a:l 
,s /msfm .sNl the ~$I en!enr,a ls ~1>Rl<c'l110. 

A p11ljfi:>;too ~'1.l .:a¼ !ll~ ti.-i& lo! trill ~~lsmon l:<!' a SJi;,~ai 
,~ li'te ll'l<t aoterm;; ca'!W iJs. sh«;in ill l'~,>re< t$, 1~ sy~chr<mi­
iatwr, pa,! t1! 1l'l11 pra&l11tia liS 1~ s:,,,nt® ~~g lcliW>-&d c~- -~ 
l%il $l"'(l Too ra<;!ll'<'!!tmU$l !K'~i lM h..,, ~/\lW,r<i!~ \,) .-le-ter, 
rt't~t· ti a ~o,~,s! !$. ;};~nt tm -rak'h${ ¢rt~ ~ t'td: i~ :©: ·whk:l"l t~S;S 
!~~ OOlil!/ iiign.l. The ~rne![~U i'$ 01~~ \l)\~ Hl ,,s,ml.x1l l)l°"k~ 
{!im~s) kif too ~&rml09 pr~&Sli:. Th~ l,er,gl!l « tkn;s ls nuc;s,• 
SlW/ l;:\ wJ>,w ll~!l~ ml~ti~-r\ ~ft~ ~i~a! 11.) 11\(\l(,S .~ !j(),,-'{l 

1, Wile-~! CIIS:l tl.'ltl~: ~~a a:sm,~ Slit!ls !xlf>)<s 8lgr..'\! i~ i\~ ~~~'!. 
a. ~* .~ Si'l>\l>.,, i:!-8~~ ffil.lf $!a!St<Sl'S < \!'!IS lm,,,!8~~\ s~.i. 

flllt!~IS1S. (:!Utt!. A~~~li!4tte.!."ll.ll$lT!O,l'j "l"!AA!:;l,..~ 

...y.; l 
\<3llli'~ -' 

~.~~~\.. 
$llr\.!Jq)!,li;c 
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&C<,ll>".Si~O.'l d&cis~fl. This1 111131:lt ~~ !iffix\ ijM e~~~ 
;iwm..-ss t,~;i1 •~ sjill'ffll ils pis.s!!11! M @*rrn;i A! ml!)< (M ijj 
bkl,_"l<im) .. li llmtl!!r s~u."lls~ ~im !fi& s~sl 3¢~<1s P3rl w~ 
~-iw Iha liit! i\t ~11 SU¢~ ;i~ ~ wst !w«t mill$ oote-::tk.li~ 
TM ~!:){!Ill i!M In& Se.t1in.~ j:l'.m.~ &1<1 asyii,::;il~Ul.lS ~\"! 
~ S:Wl'Sl ~ &1~rt an~w~;;w. In ir~s t~ns, ~• IS !!SS~~ 
llisi $Ii l !I s~~)t>oll. &lll pres/l!lt, tlui il'lW \«&f& <)1!!!S® ®& IQ 

~ll.~~ lS»'tl~llllf ~ uµ, tc1t100 /'.ii. ,-,~ i!>1it>ff!>:isnl fl>iWSll>,. ~· 
~t ~ ~'>'>"<9:~ &ttsr t;.i.& sum I'll !~!! ~rsarnlll& ail!~ !ail$ l'!~s,:, 
!l(l,1, l)1e, 'SliOOmJ -1\1 dW!lll l,l;~&f Sb_n&l sWt is WCC':lSS!~l ;s~ $ 

,;ymba\ lim\i,g; 1na<1Zu,smtW is 11!:l'i~~, 

Mesm!lm~ si9n~•l q:>8llt)' sn!.l S>'\ll'lal l'r3G;.<;;~y <!'&&Sl.l'<i'• 
,-,~mil ~r;, mat'!& sim,.,Mrl!'>l!tiS w,th &!;1))00! llmifll.J m&&SiJtl). 
ml!l1lS .. WN,,,-, ti.s !:1il ~y11,:, ~;;,~. $01. ;sr.:! f'~;s~ vari;s1l'.;s, 
S02 ~i~ ah~~ ~~lf·tJS~r ~'i"~J~~mm~~& m~t.to~~t the ~4g .. 
mil i~ ~'f!~sa,~l ~,&~&'.'lt s_·,r l!li) at<l/!r,r,s wim lM l><;st s~NSt 
M-0<'& dstai!S on ti\& S;iir,ai Oc.-&ijty ~\1(:!Ml&S ,s.R<l i.!'ll!lf ~..,~. 
g<M1ITTllbi~ly Sf& 'F-$n in m~ -1\(:\J,li~\~,,,'\ Sitil'!Si Qm,!l\y 
Psra;11!'>tiH$, s!l!l!\O,'< ei mls o:lt..~ummit 

l,l lha <lrlo:I (;l 1);;~'1 ::l-'ffi!:, !I &icis.i!J::~ Oil mac!l :,1&se-::i,011 lll!I i>l~ 
alisie ,~iues of the si',lna! <l<J~iliil$ ol ~ sl',lnaili ,)11 !!19-f fflll 
ill'\!&mi.M. 1"1111/l m:Oi<m(Sla, ;n,t,,,n,i,a A 1 s. ·1l'JS> m..a Si!&..~,~ 
'lie .-ec<,11~'>:! $y<ntl:,ll !irr,i;;ii and cis.n~; !~,:i:..~n-")'· l<,r M Me 
s.~11 l!'l&re&!l!!t }~f !i1& S~'ffl'OOI ti.'!lh1Jl m:i. ll'l:3 f'Ll.. -,/ Ii\$ N!X, 
isl Wlg,11 ~lll'lier l)t't-l\1lli.~~1 ,8,{ljj ~111,-,m,18.~1!1° 

>l1~r ~ inillai !1<:~\.!i$i1,~,11 me NCO ;;M ;~~,& ~~ O?SX 
de111,¥ltl!&tlorl ~a~n; w&s is~ Gar,~1 ~~,i,e ~&s<.m~, 
mem lm1 <l,;!l1<'l ml <'l ;iy;nl:l,,l lly S\iWOOl i.,.~s•~ illm'1!'~~:i. ~"d 
mhsrsn! OP.SK \"!em,,tiu~!~ i$ i;, st!$~" Aller ll t,riel i!)lliµ 
l,l'M e~ lt!S!'M!!s<l l)l) ~'1$1 Ui'!!&M>! .<)j Fig~~ t6- i.tte s~~m1:1 
~\lli"1S t<' ~afge fro.-a ~,~ ds.W<.l®lstw. 

l! m;i @scmm.11~r ls u!S-11>".l ,! ~l\e~ 7 mo~ s~mbQ,i; ~, ~4 
~-.a t!MM!l't'ibi~t ll«wr<'l .,~,ki ITT,!& l~ {1.'>'ll~&Cla, This (;CCI,~ ill 
!ims ti,r I~ S,'t) w !>a m<>sl,1-i,:! .. At !hi& fan& tt,1> <lO.'<ir;::S~l&t<>t 
is t1acl(~o.g il,'l<3 ~'l !!>a COrl!J::'!lr,t FSl>t !.l~s"l1<.l4Ui:i!li0ll ffitlt~ !I 
w*l NO 1o,1g!lr ~S:'I il!!~~n~. 

O,~ ,¾!l!UIM ~;:quMii:o.ll 

•'l'n<l1l l>S,,l;' O!\<l -l,<'($1l"<I t9. ~il:1g !,$e\"!, H,;, i,$..~f ~-w ®lme 
!!>R 3,!\\.,tl% !!>":l,::t, >>"/j Zho<loo lt,s M.q<.ll$~ Z»~ll'lOO, 

Fl(JiJ!~ 1!> i.MwiS !hl! ~lngl!S il1ltt!'1f>8 acq~ls!l:i\:.m llm<)8M6. tt 

( M~~$. 
i ,';f;l;t1>1!!~ ' 
\ f!AW ' 

\!~& & 7B !~-m~ S<l(i\!!'ffi{:tl wlttl S: l~& fl'l! p{.<,~!l{ (~pin\'.! 
01 th!l RI>' !1tm! . .it the ran~ 'tills ~srrni d~'!lme-; tt,e. ll!!t:on<l 
;31ll!!f!TI& OW&~~ ~ut ~r!cfm<l ID!! li.lffi3 C!l>!lffliJS.!,;_ It ~<er\!fl!S 
~ec sll,l®l :3.!ter in~iai <i<ll<l,,"tiort mr k<>~er ~~s slerm prone• 
oic;,;y, 
A;:qulalticn ~ll&l Q;s!ifily ~~~fji 

Tu.t1 »llli!>SWf~ of•! ~!ll~~ l!'ffl ;s~&li !,:, e!&t&mil~ &(;ll!S>· 
$;ti¢!! ~M dr~ a'l~ ~;:i$~<)$, HlJS. ~fSt ml!:llloo ¢! ~ti!fflll:'\• 
~ siwiel ~e-s~11~ ;,.~ m m ... .,.m<5 !I'S !:<'l~~alc; o~~;st (01 
wt s..,.m:} &fl~l®, Th$ ffi/lll~W&,. !>OW\Wlot, ~&l:wll!I <ll!S 'rll 

11m rnll>~ tll h~ll m:f! &n<l ~l ~S.ll.¥!1. ;a ~<l;s! ,;;mp*~·U!:'. 
Tile !}S<,'COO meS.SIJfl!' ~ phMl!' fll:.<tS.lS, 8.<11! i:) t'!11m BEl'l ~;:~ 
M:ic~ lt il! a IJ<)~• •,1di@llon <ll l,l:'l)d S'!JMil! pkt~. It <l! l."1S!l>1.• 
\1:l,;~ i;; ~Ml t<n'l;;li<lid&, Til<l !1>'! ;;~nt amp~luC<l il1\<l phas~ 
rl()~S are '"l:i!!l>'&l<l<i <,J;,W ,;aon bl-,.~ o! !~, ii;<mfl<%- ;ss~il •n 
e!';(lUi~li;;ll or (l'J!lt 1:®ciw <'l ·mi symoo1i m lM ®ta <:ll)!'!l!ld· 
uk'!!i~1> »1;;::s.i. 1'M bit 1>1n-c ams;tll.it1~ 1,)&a~,1,;m&m ,,ip,a, 
1<srJli m,-i. P>l'"k ~t ll'sli <.l®"lll!!ti<>n ool ol !tie f'N ~-0,'fl!:latcr, 
,'~ij!l} 17 $,';,:!W~ t!l& C<.lt'l'&illOOll proc~s;s, Th~ ~il)•~l f$ Siiil!>­
pllld <'It twiC<l lh!l et'.sp ml& ll-&. 2:2 MSPS}, To~ ;:ms sam~I& 
~mt lllilS ~~(>S®t t<> the p~ f$ U~ild !-0,i & i>il ~y~e &mpiil,,,<l .. 
&am~ !Or &&ell s-tmoot TnJ;; ~amp* ~ i:3-l;ad !llS> O-'l•~mse 
samp!S>, Hign M Z'/11::l &mpl~UOO lll«lilf\S & good !S'%)n&l, Ih/l 
%ltt ~,;,:i iats umpll!s; ~f>l t~ t-,,,'Q ~t!J..~"-~!!t ~illmµl&~ wad 
3./!l ll$&1i !;:,r h't<t~~:,-,g, 

Toa c~r e~n~ (ltiSJ:'!)' msesure!'l'~re: ~ i.>i!SS<l ~ pl'!ll!i'& 
n~ l!OO !lmt is !SN!m by $$mp]\,~ II!& c,;.ft!!lsl~ ~Ill!),!)! ~, the 
,=e,!;iro1 pw~. Tua i,.">a~ ,$r:~~ l:WS !(} ~'tam~!iw,} si~ 

MITT~\lt'!d t~· ®f,mmfull !l&,-nci:lll!&~ d~ri1!tlc iniS!al JSe:ql.l~i!ks'!. 
·nwri !,';~ l!l'laS!!, ltl& pll8lS'J 1~ ~d ll',{1. ph~ v&~~e .. ,~ 
1.0:l~~lfSl'.l Md !~l&gt;il~ !O,· 1e ~)<r:lM!Sa Y~a ;,m~ ¥~~a= 
'S uwd f(ir !he J)hMf. ,-,,:,i,w s,i;inel ~uz,ify mrs?sti<a. I.ow pt.a~ 
w,;e n~~a a ~t1t11,~1 r!Sll&K~d sli,)i)st 

!'m~OOU!'ll lo Set Al}q, s~~· Q~fy 
~rnm~r& !~l(ampi<l} 

There a,& *ir reglo;~>'ll tMt ~t tt\& e~qu!l!lti@ $igr~ e;t,slll)r 
thr&~!<:ilS, li\sy ~t!!: C~ ~. 23, SO, and ~1 
i~K.s•>UN .. ~CQ),. Ee.~h itn~shf)i.1 a¢n~si.s o! two "".\'t~. 
hilclh e!'l!S l:.:W il',~t ts!)ld a l &*1 n~m\:.1'.'<l'c 

...................... ...,..., ................... ... 
:i.,~r<®; 
, i>llAA 

! ;', .. ~;·:~_>,_:: ; i;:: i: i: I:, : : >'\,?:·~·: ;""~- : ; i ! / 
:--~ .... ~v ',·~........_~ ... ¾-"'~~..}.-.,..,.~""'{""........_.,' \.,,----~~--"-.-...-.....~ 
~ . ~ . ~ . ' . : i ' ' . . ~ .,,,.,. ~ 
!.~, .. ----- t:/SAAii,A'!'l~ -m!lt ., ...... -..-..../ 

~ 
t:!l~fl'l!t.i,"f'(lll; f,!!Sll'<ll \lS 

r,,.,; ;,~~tll:f Qo< m)~~,J<,'t:!00 
W~ ~H ®Q\.'!SHI."'& Wffll t!-1!: 

~teE;<,<t~ Sill>i!J.!-

~lh1ll~ 
C~&m-R 

<llm'UY 
~,l'!:A1$ 

' a' 

, «Nl!S 
Qij-)'11>lt 
utl! 

____________________ ..._..._,,__,,,.,,,,,., .. ,,,,, ......... ~""""'---
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r~-·-·-· __ ,_, ____________ ."II ____ H;_S._:P_'31J2. __ 4 ____ _,._..__ _______ l 
Toll ;,'-"n<'l!iteil $<'l!ll{)ey o! ~tl.'mr&lk~ !s. \sl Ml li1ll ~~;,mt!• 
t&f ITT & ~(l,'lU,~UOU'S mll'l~m:\ :llClJI). To~r!, m{l,!l,l!M tll<l: !!m& 
um,<! ihl.l 1~'<'Elf wops ~~ at !<AA· s~m1l i<l no~!'l ra&si. 1:;;;~t, 
<'>! trus a lli,,ish<Ji,:!s ,-i\oo!i! t;, ~1 <!>ili~i&:&i\y to me ~mJS. 
!i10:,p. im;l( !!m~ WhiOIS ~ttln9 !!1.f~olt!,< ~r \l~ ,~! the 'Sil,n&! 
qua!~f81l !lw O!h<'ll S!l<.'lllki t,, ,;m,tiijt,~ti &l ii~ !!roil $(> i! &)6$. 

~,°' R1tiu'->>~~ ~~Ns ~ro:} ~ ~~i~•ons. z~ CR a:s ~, {3-\..~ "~tt8e­
ai!lW,rnlni~t1 tne 1>al:..-e u! C:R :14 ;;~ti ;is wr pr,e,«~ arre1 
ll'll'-~~~. Ss.1 CB :34 !;, ~11 Whi!ll f.re'term1nm;i tfl<t> •<l.il.ll!c \)f 
Cf'-- ill i,r..:t -z:r kii !lit s•,w:, smpfa.,e13 ·~1,~sil»t::t 

~~u..~ir,,~. ~ 1(}a~· SS:ft ~:;;~ti~· :pt~"';t it::::. sm~too th;s~ 
·1tie tl~p .-,~is t.~res~~ are ;,,i,\ ,)! ·1,'.l&.J !.!E.i'l. with &act, 
1,<l;~uld <lO;l.;St<lll ind.'<lldu.<>llf 

ti,>¼ ll\8\ li~ !)it ~.l'ffil -~fl'li,::~\i® i~ lint,my !)/,>~.;:mro~'Sl ti> t!lJS. 
sf~&! ;w,:,l;\j:j~: &t ~ AOO f.i':i&IS!llm. l! Sl'l AGO ~j:':!<l~m ii, 
~"'Jl ~i,w,,:1 i!l~1s-~<:! ul a liilli'te;-, iiw hit ~-:ru:: ampi:looe ~-fl!$->:-, 

(>ii.-! sll°'ikl t,. ~\ al or Mif;\>/ *" n~:,Jlmum an'\!}~Woe lhal t!l* 
r&oiii wm see «I ,ti si~'\SIWI!!\' l<'!vst 

Data tkr:ooer amt t.1esca1mbk!t 
l)qw;rfptfe.ut 

Tlls cats U~t:-00\lr lllll! '111P"ll=lmm;ts tr,~ !lSS~',i'j OOPS:!< C\ld. 
t'.i<Jl~~,!I>;) n lll>Owl'l i,~ OO!>SK f.i\\l-ll n~,~, T1:ell!e 9. 
T!i!e, rodrn!;l .srname i,~e,u!~ !rom di!!iH'Elr>i:i;;\ <:i!tl8'tg ot loo 
;:i;bits. Wh~n t,~1;;:i rn ttm {l8!"Sk mt)d~. t1,1iy fua 00 f4/\t'l 11 
diti';;~ $f8' u~~}j~ v~~-r Ktta~icn :$; ,oo;;nte•t¢t~~~/4~, 

T,Mill~ 9. PQ!'~K ~SiJ'A t$f.'.(:00~~ 

Q I -~ 

··-·-""-""l;,.,I -----
: ;,00 : Cl 

~l$\) I .,., 
--.,, ... , ...... ~,._.,,.,._,._,._..._~..._~_ ........ ~.___ ... ,.,,. ... 

-oo ~ ~o 

Tl1e ®ta SC/M>ll!e• and .;:(!l-8C!Bmble< -,,e ~i> S\'"C«t,,...!it,,;i 
~m~i!*. Tllsy ~(>n•SISi •1 ll 7•ts! S'lltt !l;lgi/.W w!ln l<l~cl<: .:l! 
$()..'\18 t1! ina t>I:;)~ ,:i;! ll'>e ~~iS!>lf. T~;; ~,a,i,ll!ar cs~ bee (¾, 
alli<e<.l f<.lt !'<l!lo-"<&~lil11) R!' ~arrlet S<.:Pl:<'¢:lS\<Sf\. TM S•'~mb!<l1 
~::;: d~~n~ «> in~»!$ $:rn9J~n:m} a~ ~9.d~,:::n~kt ~n-Rcirum :f:1s~S; 
f,1ft:~UOO~ t:•t t~t ~N C(ttlij~ 

OM (hi<ll} !(I k.i.,,;p ;~ mind ;,_ !h~l ~~ill th'S ;3~1$,&nl*! o«od-­
,r,i; ;ic1R1 mQ 1,~~,<1.ffl!>~«,; i,,t,,i,r. ~eii ~~!>:<& QH'1:l-' &.Y.leM.i,:;r.. 

Tus es\U;>e>.S l!W S':WfS> t:> \l=:r :n ,!R>'WS Q! 4 is,~~ \S. Thi~ i$ 
~,a it> i"o ~~.,.,,ii~~ ::,f it11, f.it'l-~~\n<J. ~,,.$ct, i~ !:!i'1:'ceie•,tl&i 
~~ p.r,0¢t~i l}S.tJ~~i ~rr<sri ~~ ,;x~•:(m~· i~1 p&i:r~. ~Nh1r1 fS 

S:,!ffill::,j enw ls mJS.l:!Si, ;t ,s U!,1-ffiij\' II ~lr.ylii M ~f[l}f !lV!S!'l i!l 

Qf.i$K mo~ Wimn Q ~,<ml)()I fa "'' llWS!, !!it ~1<Mt s;mhol ,,,@ 
~!SO ~~ :c.:ht::;ode-ti w~ s:l)>t,;e- ~~ d.~~~ ·l% ~::-~-r.::moo ii~ th~ 
cn&r.g!l 1,com 1>r.<i symt>::,j to Ina ne>,:!. Thi.<$', t>m er,\lrs ~e 
~d~ i,n w,~ .i:~~~s.l~ ~)'~'l1t-~Ji<. i~ C?S}( .::eJ~~~~ m~:s;~ 
may :Qe ne•:t to ~ S:(:{.W1,~r •~ :¾:;l~~·~~M ~ .. :..::s; t~ ? ~I~._ 

S~l31!!¾, \\IM:M !~!l lilt$ me proc,.'<:i!sei:i ~ ins ~mml:;l.ilt, 
Ill$$<'< ~ffOl!S e.l'I) fu,t!1*' ~Mt'Rl!!. The: de~m~Q', iS a. ·.;-.i;,t 
sMl ,ce~s.~ wi!ll Mee o, mm~ ~l?S <>X"'ki~i~i:1 emd ;,,,ilil ti,i:i 
!)i! !S!f'-!M'· it !1>1 ,:.:emi:,;e ;ts; ~rsm!Jier ~l)'r,l.lrnis! <!MS ;a 
ta;i:. inlll are summso:i wii.ll lM ®ts, llwr. !li!t:h mrc; ~ 
11x!JS.,•:<J~d lly ii !*<.:i¢f ,.:4' !ll;¢$c, Slffil~ !/\~ Ol"SK ~.-r,;.1~ er* 
,;:<)~& ~~iieirn.•. n,;:~w<#>r, scm!l \l! \tl!lm <-an l:la t31l~•$<'.l ~ 
~ ,srn&ln1.11~~r. m !Ills ~1,,.~*, !~ wrm1gz ~? mo1k!! a t,1,m, 
s,:, th& ()l)~S1¥<)U ~f~~* can t.s; ~, 9roll!1S cl 4 mSll!~(l ot ij, 

0=;";.'tlbai!'lg ls dO<l!l' by a p.:.lyt1M1l~i d~~sJm, 1JS:ni s pre. 
wil),.">:l p,:i;;,f~i, A sl:lt!t ~~ h<)~s ti,i. !ss, ~l!!t sn<.l 
U\l'o ,wr;;;.,t ~- m<l $,'«:!us;,13,m !lt m,i d.~ta ;slid tt\<'! sum l.}t l~~ \ll 
~e sMI f!J\'l~, Th('c !ai,i! i\))(l S«'.l<! &~ ~1>~<:lll\mai,-,'<i, Th~ 
!mn~ij ~rl'lmtl!~ se:om ,s ~i'<-~famm~,1 by C~ !5 a;'zj l!1e t~ 
3~ ~ '>!!l.'l l~fl J!f Ci>& ri,,,,_~::<11 rt;r &ell&<\!) il't!S ~!Ja<! ti, ;hai I! 
c.in l'J& \!..~ !\.1 m~l«l ttw SR:'! ir..,~r.'il U'!li s,im& ~'<lr'\' 
ps.,c!(et.~o !11a! il t'a~ l:le o<e•..~oo ii1 ill; si:mmili~ ~te, 

Thia s~~ iOO!Ml!$~ ill& lnoorsbl p3n'i:)rrmmce sml 1~,:it­
~! pem.im,w,'.lll msasv•~i! ~r a •l!!!l=> f.!~s~n. TM pl.l11':,,, 
ffiS.':lCli d~ta lll!IOW ~Will 00 i!S<S<i 3$ 3 gu!;;i&. 'fl'>!! ~<loSl 
P*~tll<,l~¢{\ 4$:~i!NdS Q!l ~ ep~l:;:3t:~~. it'l!~,,.,~~~e ,:m,i­
r(m~f\1, i'lf'!lf' ;mpl~.iNM\;m ;m(! f!!Ctl) 1:0-'l'lj:'<)rn!!ll se;~~­
lle}ll i1, ~,ai. 

01<,!!t~ll ~ v~,s~ a!m ~~tm~n~~ 
T~i! ?~!BM ~hii sal ha~ l\<'<etl d-il~ll~OO kl l,e fyl',,ss! ~nd 
~~&tgy ~i1ki~i tn p:~~~ moo~ tc~~~tk:n~ rn~ 
d&t~\o~&;s;,:r, US$,St ~i'lh~~~nt fW .. )C.®:s:i~>~ ~r C~~- d~mt-rt'..:j» .. 

ii~<I!, f'~u.-s 1 B ~a,ow ~lloo~ !Im ~wrrm.:t""~ "' !M t,;s~t­
~ml µ,~~~>,<;I ~~n~~ .re::ld 'fl tlJ<lJilfl~l:~fS .,,-m, lh~ M3!"~1.N 
!F limiw and lt>& P$liSM roc<.l;:s:smw,rie;:s iii' il~ei~. OH mil 
s!t/lll t<lM ~q,,i,)'fl~'>t ;ms l!Sm! lcir !ht> f(~ pi::.>etlaSill:,l. Th<l 
cl.lr•'<lS ~~.i\lkl t,~ <,;s,e<l lll> a ij\li~ ~~- !lS$~~ ~·%lf!'!'il!>C'-' i'I! 
a ~:ft:1p:~t~ ~<::~t1:~ s~~®t.., 

!"atim~ 1¢<· ~a,n&, pi1M2 r,~~se, et;iji!~~lt'. «Nd ott>e< ctegi;s, 
c-st,.:ios wij\ ~ io be <'1.'f>Skii>ct~ ~r, an ~tt~l~m«nl;sfa-in h,• 
im:;,!&m<'!r,mticn t:<l~s tn .:irnat l<1 l)fflllfcl too o~~ra,! ,:<l}f!l'.J'i, 
m,i~ cl' *ach iMM,:tuai o,•$!<lin, 

Ft~re 1J.l @:r)'ml ~ C1J!'.•~ /of !i1;'S(;lt1l<l,'\! 1:n.WSW;.lOf'SX 
<le-'l'.,'()!$:i!~k')n Willi t<'l-'mi&l)l oom~'!Ui~OO·R rs, v.~ll a~ fue 
i>l"MM µ,i~rm.,n~ =.,~.,,"1,tj m< oai>;s,i>: ai,<l OOf>S-<t:. Tlle 
i<.ll!S01> lnc,ude ~F oo6 IF <'\l<ll!! tool!W; lhl'!)' oo !Ill! i,e!;&:t !M 
HS!>$..~4 k,s~$ ~kll'lt>. TI1!lll'II mrs »ierl! fS.Sils!~ mes;,:;,~~­
m;i11t$. The MSP~a\M bl:>!febsrn.l RW$8S !ll•"' !!1~rl.<lit.:>I by 
it&rns~l'ffll 3!8 ~. S®S~ P<l~i!nt\l!)l.l ;i1 l!lt> ~-3i, 1$,~s. 

Tlle p;:,;tM dem<•~v!a~~f .,erlo--ms ~t le~i! ill&! ~B irom th~­
::.>r!Sllt;~i fr, !I AWGN M\<:Wf!m.,,;nl >;.i(r. illw ph;s~e m;,:~ ~lll 
~«~iail::•1'11. Thl$ \'.lOS!Si"O'OO $•"¢~ !l<.:Ct<tl~!I !11 'Jl'IWPS rsi 4 ~"/3 !l 
(lt~ and r«rni,, ~w,iiy: Th!s i& be~~* :>l m-~ emx e::,::•.!lM!M> 
?~ts'!<f,!S <.>I ~,ff-m:mi~ ,1~<,100;n9 &l'l<l t:!ss,ramb'ltil,. 
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:fh<) PRiS~ t:i&S<li:)M\"l ;)10-C<l~C< i~ l;1S,$~fl$<i !l:,l ~,:c<.<;:,t d&ta 

e!-t)ci..'. oHs~t~ 9f up to t.~S:~~m tor .:M:C~l ~mJ •t tM ~r~k fn{ 
anij RX.} .. ·-:~~$· ~·~•'::ts- 00th ~he *~~~1S!:lion $.f~oi.,i: th~ t,~--::k.tr.(ij 
pQ®~roan~ ol th.a <fo.m~d:.:~t.,;..t TM ~s-t ~<,:~ ~W-ck om~>:t 
~rro:· t~ 0.1${.i8 ~J _t$Cpp-:11 ~~ $i1,~~, :n f\)i._:f~ ~ ij 

((~~~~N~~ 

-!l\() ,'l<,1 ,z~ ;ro $<! 1~~ 
ll-~ 

-::;''"'.,. ',,....,w-,,,-,,...,...,---:_, '.,u,, , , ••••n••~•~~•-..,-..-.. - ":.::• 

fl(H)!';!;. ,, {l!:}l ~" c~ocx: •ITZH 

C-sn-~f •tt"®t f~u~m:y Pe.-furn,~,,~,,. 

Th-& !}C!-~*h:n-0;:S k~ m~ :t":,&sW~M proctS:s~r-~ i~ ~,m~ :n~~'Hi.c1-m 
m>"!dw1 {ilt<lr tX-'1>'sl~·~11,. OJ.,')1,rwis~ k,"K--w~ ;m ~r~Htl oc1rev 
;&\ors. TM,y ~,s~ tw~ ~mpl~ ~:If ciw ~i:i ~~ ta~~<i!t! isl 
8'-'!>!1" <,\her shiR. f'-'l'!i3(,..,· sl~~- Tho:>i; !)<,rforn1&~ll ,,•ill'; e&l'· 

riet -~~~t.1&:lC~ {tffM~S i~ dt~r-r-:~ l}!f ~~<i.::· p~~Ul ~C~ f:,S~ 

,qlt.a to: too <.iff~&L f\'sf -~~~ oJf£:.ft of +S-Op;>m ~~m~~fd ~-w· t~ttf 
l;< $.nd A>a ,~i$ :;<1;,;,.:%~ th& C~ffi~f ~~ ;>.v..;3~ ~f ~~.& C~S: 
~Vef ~~e ~n~th ~:!" th.~~ ~~,;:~~ak~r. Ti~i$ ~~1~as ~ k>$~ .ui 
O:$!i!t16 !n <..W'.rui::m;a~, n}a,y:,Uu® wh:O.~ )f~()S~~Ws f.l~~,~y t(( 

~t'.JNQ :fJ~rlo,rm~m .. ~ k:1K1. in ·m~ PR!St~i ~hip ~.~~iW\ ~00-rot'r" 
eS's~~t ts noi :rn::ta.:~e-d ~n u~~ G~r~~§.t ph-s:~~ k:-t..imd :~~ ~XH'f-E:~ 
t(~N •. s~ ~:~;ft fv:S$: u;;-,::u~ fur b~~"': a~~~s~~~ .s~~ da~s. 1~ur-~ 
ro s.hcws n,~- ios~ ·,:~l"St$$ c~~-?~~.~ l:~ttstf; t~k~":'i ~~-~ ~ ... ~.:~5n~i:.ti 
(1 ~(~~J-ti ~ ~p~1'.m :)t Q.~(}H:,J. 

f'm:llUStl¢'t ll$'1'~t"t ~ 

ij ij 
~s:-~~ ......... , ........ ,,~».."ct 

j 
"':" 

' -------:--_-:·:::::::::::::::.-----
~--, . ------ii-.,-.................. ..,.,.,_ .............. ~.._ ...... , .............................. ,., .. ,,,.... ,... 

~~°";~"~ =·~·0 ~:=::-~·~. ~~ ........,.,,. -~,-::::::~_,:-..=:::_:.·::.:~ 
~ ------ . 
ll\ ---- ----- ·----

. . ' -1~--s-----·-------.--- -- .---------~~--
•.•••••• .. _ ~ ... •••~ .. •~ , .,__. \,.,_.._....,., , .. • .. •••n~,,~~ , ~ _ . _._ n.,~~. 

fl~l!R~ 2~, !l!m l!l> CMli'!i'~il OJ:'!'$~ 

!10 ll,,11~~U,;do:> lml!t!l$nc<l 

~m~~~rs{:'". ~~ fh~ ~,g~i c~,.i~ ))1tRufr\,.J ~i~c~~ ~~;:.~Mt~~.9 
()(1 ,,.-iws, ihcy OC~UI. ir< ~- s.y~i:\lffi U$~ 3: ~miil:t. ~ !?it t':"ltli<!· 
~~~~~$ !SR~ ·in the fr~~~--njt~:t~ that i~ ~~k~a-~· ~--~ i~~~- a~tk,. 
h .. i~ ~~O-S:C;,"i~~s t:-r.-n~~~ into ph&s~ im~~~im .. ~s h'.s:tv..~s(t 
lt!l> l 3rrd Q $),'ffllY->lS., !( !My <l~ttl i,, !00 f<W<lN<lf &Mf rr.-a 
llm;te-r. !.he.y 8.<e Not ~or::bo~~d t~( ph~-~e: imb~t.'J:n1~~.5 b1 t~~~ 

symbl)is. !XR ~'\!\"> ~:x pil.-.~ mt<l.l!&:X>l.'-'l on ~'l>l comimsi:,~ 
Si()M! pi,t:; ~<)~3:- Tu<! i'o~<,_,,iri§ <JU:¥~ ah()¼'<> (:,3!,, !i>l:,3~ '"'!! 
m~wJm.JQ~ rm~~~~~s: ft) t~e t:-~~-s~~:1-tttr. s~~cttt,§ .s1 (hf' ~~l· 
u.(~e-c· oo~~tt~fl. ! ¢. ioo~~ .~t 0) th:s- t,:t e~rcc- ::-.ate d~ij~?.::.~~s 
by iwo ,.,,ti~•~ ot <r<il!Jrli!,,cl~ fo1 e: j(!t; ,irop i;s ! i1•%l, 

Th-e l'-t.ijlSliH'& Sl ~ HSPis:~4 a::~ .sd~~-$~l w~th 1~.{.it n~~m~ 
t;,;i~ wfHt/,o llii"l k)1s"t ;: .w. !'>l rs l &,~l 00).:!®<::tm,S! l.lf:'d!l}S~ 
~;~ ~, ~$ ~m•H.~~~ Th!& ~f;~u3$5 :~ ~M «(ld:-e~s~ ooi~~ ~ 
i~c~~rn~:1ts ,;.(f ~ ~s ~howo ~, me ~*~ ~~~-- T~h.~ 1<:· s:h"·~~~ 
!hs. ill\liS<!ir ,~!u&e !01 ,l' d<:l!i"!u!l I'~~, />«iiis.:-o: c,;:,11!!\";w~11cn 
(M,~ru. '.li wi~--. ;, llin9lr; ;lfi~!111il, TM t1S!~ ii": l/~iwr,illS<l ss 
QQPSK Til,s ts a ,S<>~mm!ll'ltl&ct ~cr:iil;l(l:$.ti.":-n for ir.ilial :«;\ 
~-11d ,~~t.~tfJ..~ ~,r m& :J~¥~~~ ~oo ti";f ~~~ r~ilk1 ~s.m.~ .. -r::-~ 
!JS8; ~il11 !~!llf rnool.fy !h& CR ~Ol\l!l>'"i1SI !::> f~~e-::1 lhe $',li!S m 
3ml iM ceQ~i:ll'd ;i~rlt.<~,;s:;~ ,)l e,,i,-:h *"'"c,11~ ~~!$i~fo~1 

1.-.-..----------------------------------------------------------' 
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,A i,.t~O~MA -----"llllllllll"---'"'"' ..,_~-·---'1111111111'-~-~-, 
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!I w••.D~ I! l ~iirm."l Nlli.lll H,'~ 1lH<'EX Q;,s~ aiosx , \ 
l}-· _,...,_ ___ "<!,, ___________ ..,...,...,...,...,.~..,...,...,..,..<4 _____ +,..1-.,..,_.,.,.-'!..,, ___ ...,.•f ~ 

j t'llll MOOtM (~)N:f-,{l R:s.G A fi:.IW 00 i 
' .,_._. __ at---------------f------'I---• il 
r~~,.,.~,.-...~f:H ! Mt1-0~M C(.-t-n::~;_ P.~t, :~ ~.r'\V i),} 
; : 

;.....--------<....--------- .......... ,_..... ....... ........ . ......... -----4-----"""------i 
--:...--,.,,,,.,_.._.._,,,.,.,.,,~---+-----------------+------..------t-
·------+---·····•---- ... >-••···-·•• .. ~. -------1-----+-------,-

----------+----•------:------ ------
(/{) i,~t~~1rio!'l f!EQ<Slofl: w;w l ~~ '"' ~ 
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-·-+-------.------; 

l( 

(H M 

M~ fl, 1---------1------,._-...__.._,,,__.._.._..._ ... ______ _.,. _____ -;..., _____ ,., ... __ ..._...._.,,. ___ ...., __ _ 
F<l-N n(),i>Rii,'iP !l!;Ql..l~N:U'{Hl(!H_l 0$ l 

l CR!4 l l'X__S!"fl;E.t,(; il!:001:,!-,C-E (LOO~ }ti'# :)'tl ~~ } .......... , .... "'--...----~.,.,i ________________ ~----~-----«1-----------
! C~~~ ~ $CAA«SL~_ .. $~~D 
j { 1----------<"-------------·----~ 
J (:Hie 
i ..... 
l CRP"' i, ceA.,.r~Ef-t.TM ~f\•V ~~ K: ~·c 
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{ C·~·rn cer.-. ... CY~._:,;.,E_., H~ ~".lY•i i «.a ro 0~ 

~ ! 
® 

48 

..------+------------------------------··············--·+--------------------1 
"" .Ah ' --•--~•••••••••----------,.._;1-------+-----+----•--+---•••---
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l --··· . .- . -------+-----+----~-·+------·-+------! ,c~~s i B>:,SQt._,,-;•~H,,.,.,i,';,,C{~H.,Ci~~'M~X,t} ! ~ e-4 ~ x x ! 
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J crti~- :j Ft~.-~~:~:.~~.J;;,--,,r~{l-HG~; t'M~~S~(l,P ........ ~..._J .. ""~~-HH:~~• •~ ._.._.._._._ .. ~ 
~ Cfd'2:1 i ~~·-501 ~so1 __ , iN.J).A.'f.-\ ft.Qi\'>} 'tl-:t:-e·s}1Qtr.~ j WW QC r-~ fl' !, 
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Gl:::"t.. I R~-'St)! .. O,,Tjl,,T.~(l-!;O::,.,lWEf,!) i ii ! T¢ X :,: 
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m\!$lmc,~;,~~ 1M ~me &ijll"'l~l(>r!!i!la i1is~,m~ ls 
~s;oo, 'Tols ,!!l,_'1\.~IS llmi.\ fur !I\!, pa@&\ ~l)(Xll 

~l\'«'cll;lf\\)&, ~'Ml t,;,~m :.,xi S)s'n~'~dW:»~. f'~~o,1 
<tmm,mks.tl.;,~s ~&n ~ U$ll<'l mln <1&,1~ =~ p"::ii=i& 
=n so, o~@r si;,'1${! rnu~fp.'e ~Cl!$$ {CS},tA:i o• ~ 
di,'t'l>Q<I im,~lpl,,! &C(>}s::; (Tl»Mj, C,S~A &~«I'<~ 

~~)~f~fS~UZ ~mut~N~$,. ~ ~~mi: eat:h 

tcmm<,~a:,M>' to l)i'i<t :CSi!:!S.llliStl !ru:t lM me,:J;u,'1' IS ml! OCZ)~ 
ii It.an ~~.J't&Gft:ta ~wi!tt &<l lil~ <'l<:l<J;l!lis!h'lS! ,:,I 
ii, ,~~$! lo s~ (~TS), lol:Owd lll/ n ~r !<S %.%<:l f<:n,}, 
!l'W d,)!.$> P,1~! an,:J ilC~OOwlett;imen! >':Sf llOl {I\CP\ffl.l\iq. 
rm,i,,i, ll~ws >l:)m{Ml!<llli$ ®mm~tiore ~tere l!a¢tl 

(!®' IS l\i«-:c&lOO a i•~ :sit>$ m =Tu.'n~J8l!l' ~<'\, To>~ ~~ 
o~~lts~&<J ,n ~l& -~~ ir> ,, Illa ~~!I !;me l'<!la.-.. ~­
w~;s r""~<l' ,,O:!l"'llJ: l<S ssr>.:I a,~ ,1~ :Jw pa-c.\~'lSI lroott tha 
,x,..,~~~ w~=ll>Y 1<.> ~ij~~l!l' ~ t<rne <s!= 

'in!l' ~lrt-~l!<>n ~l Sl)mX:! ~ee!tliffi 311-::I ~lc:<l~ 
oo,,lIT!im~li<l~ ~)t ill<$ 8lXt ii ~i<eJi!s:cs !o<'si:!! ar;,m l'l<lc!l>,'<l1liS 
allo= lut,'1.<>'.( t<imm,.,~fa% L<>"' ()ro,.<(l~ ~ "''WI)< t;&nd. 
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< 
;• .. 

'f!l~""~ ~:s l:!c!!eri Si\'.)l'lle i::tinti-¢;•er:sy r!!cei1tly .is tE:1 thsi perforfflance 

ch.i-r.scterh~fe;:5c · ~f DHfer~"'t:l.iH'ha5.e-~hl ft l::llyir,g (Q!1'5K} ~¢mP<lr~ tl3 

Siflary-Ort~~ima1 Keyifl~ (Stn;J, ihe ?vr~'ll):S~ iif thf~. !lltimi ij ti) darHy 
tht t~~rfai:m eyf !WSK i!M Si)!( !t wf\1 ~e sht!W t!"1H (WS"l< ,;:an M 

h'iterpret::Qd ;ss 11 fof'n! l3f SOK, W!-lel\ ctim.f~<(!dr,~ Ot:1p1,11er perfur,,-ance. we 

:sM:11 Hml th.it th~ <111estfon is l)eyw ifoe:s on~ chot!$.e at! \'.!'l'thttg¢M1 ~11fr 

of il~~h wMdi r!!m3 l 11 !)rthtigl'.!r-al wh~o ~n,phr !.MHe~L 

The tlS~ eyf afoary-Ol"Hil.1gonal :;lg!!alit'g h we!'\ htwm; ~ t~!t 

!!.ir.$!llp1 e h fre~\ltncy~SM H Key~ng, fl ~tis~<lar<l itie,ui$ f~r ,·eceptfon <1f 
MK fa :shti;im f11 fi{I". ! , and is l'!!for~d ti;i ts "~3r!Htpae;~ ~tthed 

fl1t~rfag', The ~~~eNt1a1 f!!.i.Nr!! llf tiO!<: h tb~t. ~t tNl 1r,$tal')t tMt 

tte! true! diarine!l ~s ~rodutl~g the /llai,;iro~~ §l~n{!1, the ~tho;!t' \':ITT!l'ui;el 

si~MJ ~~illPM!!'!lct li -tero, 

!Hffer~f\t1;s1 ... !ll'li!$eNSMH Keyfog is a tt:~!!!0111;., urnj :si~M1fo~ 

t~hi"iiG;ie whkh h~s ~ ~arfety M lntirrtir1?tiSthm$, whkh fa~ds to S.tl~ll: 

confosh)N, tri t!PSK the cl;;ih~ ~$ repr~iiented ~- 0 """ 'If dHhrlll'th1 

t:<11rdei1" ~hls:se betwE!lln su~i:seUtvie tnrn~mitte4 fAt ~~ve:f1.1r111-s, On~ 
f'¢rn: Qf d~11Qti\,!t;1:ti:>11 f~r< tWcSl:: 1$ i,h¢1<ifl fo itf~, l, ilr..d r·Mere:d to &i 

"r,May iitl~ !:!t!H3P'1Y, ~ )then !Wll'l\1 t~1s t!!tlldqm~, t:11!!' fot~rpreh H¢o 
$f O!lSK w!lit:h h iiften fo~·o~M i!! t~~t it h t dlff;;:reotl<!Hy i;Oher<e:nt 

<111iU!')Oiill1 -de!dS ~in;, ooii ther!! -fs s.t:,t'l(l pr-¢~1 ~ \./l th ti<e cM,~ept (If 
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dlffere:11tJ~t ,o,hir~!)t~, ll!l>~th~r ~-OM'<Ir)1)1 w,ct! for,11 i,f /WSK d~modu. 

ht 11m ts $hl:>w11 fo ng, J. ~1tre tht pr(i~-:ni:e o:r ~tlsein::~ (.lf ~ ~kne 
fHp between ~ti t!H~ 1$ (l,ete~te4 !ly <1~lni113$rll•H'i~~e fHt~dl'l1 l>IHh 

t~l)-!)1t-fonu .$t;!'llCt-!ll'"eS, illh. tro91l&1!mt;itltm Sht:i"ll!S tMt s.ui;ces:she 

~H~ t!f hifonsi~t ! l.'.lll ~r~ t'.lt.!ta hied as the result ¢ f ~fo;s:ty-od:Mg<rna 1 
t«:I~io!'ls, The mo,st r~~~Mb1~ int.erpr~.t~tlo11 or 1)PS!::: h that it -h, 

in t'att, a bl!laty-•rtooS(lm>1 s1insl !<>Mc\1 fa ts,;o bfts 11:mg, tf ll~ 

t~i:i~n--s tJ;e b!t-e1'nw-pr\':>ha tin Hy cvr~~s- for (WSr:. Md MK {i, e" FSK) 

01~ ffo<'ls the s~me fun<:ltt)na\ f~r:'!i wtth .: thre~ (!ed§tl s;hH't fo 

s.!gnal~t~--llo1:;~ rati• ihs~ t• t!1e ,foub1e<i- eMrgJ in t1<tv !>Hi. H w~ 
~~rt~!'! tht !lPSK Mts tsy one hs.1f. the srn th~racte!"lHit:~ of lRll::: Md 

!W'Sl .ir& 1ihmtk~1, ~ut the ~&t~ r~te fo"' 0!>$},'. h twkQ that (If !WK. 

The- results of tills settJ1,rn ar!!, ,::,f ttl'Jr-s.~, fof itr'l:l Otl~~1et shift. 
fo t!lce mi;itt ~ect-iM, ~~ ~,n co_iish-for the l);.>?i>kr perftw~~nce M MK. 

an4 sh11w thilct the meam.' by ,illli:~ h.;o si~msh ~rl! medt.! \'.ltthog•!lij1 h 
1~t'tlllL 

The t'1e~Ht&t-fan thd tiPS~ i5 ,, for,1 ~f SO~ sigridfo9 !>ho~ one 

~lM by wMeh !Iii'! 1Mj1 1w1eri!'tt a l)<ifr Of ort~!)<ll'l,,1 w~<t~fo!"~S: 

tnon~,s- (lrrn wa,;itfi:Jr~ .1r!lH.rar1l y and g&11frate i;;!l~ s~tMd waveforn fNl'!"l 

tl:le n~st by ti1tro-::lt;:·t:hig a pl'lase fHp i!l the anteio, ll'll!$, t.M fntl.!!Ji-tl 

(lf tJ,e P!'Mv,t r;f t::hf tl41l ~ll'l&(Cl'"!llS h l!!l'll, ,ichli:.h ls. \<'fl&t l>I& sman by 

•rtho-goM1Ht, 111 g~nera1 w~ r,i~y form an •tth09,:i11ij1 pair by t~osi~g 

Iii& wH 1 f'fr1lt ,l'.ltll'>l dfl'r \/0 ,iM 'ilt l f;o b,i titrsat·y ,fl•.ks pr.~!Se 

1r1ot!11l.sted OMti is c.ar-rh:r, ~e ~t ccn1fder ~ tHl>~tfon- lr., ,-•ldcll ~ nro 
1,. se11t, tl1eit h SQ(t) h tn<1~1nftted. /111 ~rr¢r< ii. (l!)t,~foe<! .. :!\ell 
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the t1.sti:nJt ~f the ~attJ'l?.d rtHer for S1(t) h hrg..:r tha~ the !.l~iti:wt 

{if tfi!l" fHter ~~td1e(l \}t), t-t tS:ro ~pp1~r· thh Q¢t:<.n:·s ;.Mt, i.l. roo.i;e 

$pH:t -fs lar',le ~nou9n t~flli)(l.red t• t~ $1~na1 tC< <:aimt \hti <:,Mc1Htfo11, 

At ,ar1e fu!)Jfltr shHts, t!le <.1ut!)ut cf the si:i ~11tch"'~ H1ter h fo:wer 

thl!'n at ,:er• ~PF1~r. ic Hi;,t 1~i,"' noise is r!!Ql,llnid t.• Ci!US~ im 

ilrr¢f, 

f so{t) ~ (tl I j{l.ltl 
rjt 

f {Jt>~t} dt e' . " ~ e, 
'¢· . ,l 

.) 

{where h~¥e.i.l.s~umd 
,, 1 .: 1) l>'e ~ 

() 

Jt;:itk~ tmit the dt~Ndi.l.tloi~ •f th~ S
0 

mijtcned flhl!r ....,fam ll I!!rc 

is; cS·ent h !11>:lep11mdent fJf the W3~•ef\lfi!I eh•$!!1l, T~ de9ri$d&tf•ri of 

thh Ql,lt.put 1 n !!tl: h not 51;ffl¢ie11t t• &1:si:.rl'J>e the ?<i9M1 ht<>:i1ofae 

!l!!:rfor~:tn!:.e ,-iri<:e tMs 'I~ nQt the •rt1t effott pro(!\$cetl by t.hi? Cbprhr . ~ 

;lrHt, 1h,,,_ ,!l"com:l Hfet:t ,,;e n'l!!St ~•ns.ft!'.r:r ls th~t the filter 11-..id:ched 

t'-' s1 l<!iH not tn11y !:>e il mPl for hf'jj~ l'loprs1er. Th!! 011t1.wt of tile 

St l1!a tc!w,d H 1 t~t 1,ihe,r, ;s t~r~, i S: Sil~t ls 

W~ S.!!l;: fl'(l8l t.M-s: Ui~t Hie ilegrl~Ho,1 or ~or; wHh 00pi)1er ;fopS!'!ldS 

on tk>-w tile iecol'i<l ~.ia¥!l"ft,irl1l "''il~ !l'!~iJe ortoo9or..~1 to tM Hnt, ln 

partkuhr', lt <leprm-ts 1,r, the f~cider tr~r,~forfl', of \,l(t}, 

{it shcuhl tie- nctel:! hen t/1 . .it tl'le ab-;:,ve st;,teITTents ~r~ \'~5trkted 

to \'l"aVl?fottll:. w!rkh !i~ve nc r&11lJe"t:•!lPl e.r t•l!\'.!1 fog. 1.e_, ·no seC()l'li! 

derhith·e of pr,a~!? ..-Hh res~iect t• tt~, The re~-s:cm 1i.ir thh fa t~ilt 

such Wi$Vef•r-res ~hm wbjectim to Ooti!lhr shtft <JSQ'ft th~ p,:lc:sHi~n M 

t~ c•rr-t1~Hon -i:ielk, a~-;1 ,-l)ne the lS!\'!p1itu<5e ~t the teru•llc!Slc!:!ler time 

po:sH:t"n Mhis1es u destdbetl fo fQ, 2, tile ~lll~Htmf~ of th!.! Hs-te .. 

sM!t:!l<I con-elati❖n !l-t?-~t. ~t\)!it ntit be sig,,,lfic,3Nt'\_y r<11d11r.td, A 

fsJaiHer ~:>:is111phi o? tMs $lt,.wt Jon )~. the ,He ~f Hni~*' ffl ~!.l~\.llHt!ln, 

!~ geMtal \)M fll\Jst ~i:mtd1~i· tht i;l.~~.l'!\)ulty f<.mCtilHl$ t'>f the ';l:Jl'ef¢t'll,!; 
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' " , 

in<! tM1r cn:is§•ambfgul ty f1mct1(!t1 i i1 Q,s,jer to 1.rnt:ierstmd t~e t'.(ipp1er 

p~f•M!lal\Ce P.f' arbitrary 1>ri'1eforin:s-. J 

~ 1lli<§h\ 11,ilj' t•11Sh'for th~ d'\•l~~ of W(t}, We Mve <>b!l'<e ~§rl"il1<>'t(! 

t¼ 1Jis-c!.l~:don tt:: hi!'l,.sry,,~cc~d 1>r;svefo~s, iMs. is p11rUtu1~-rly t•!Wll'~hmt 

f~!ll a his:r-dwi!re ~>)fo\ {lcf -.l~1>r bei:,rn:se th!:' grr;lt'r,3tti:.n of s,:)• W, .im~ 

H1efr j!rMtii:t ca.n tie d>)l'le 11) tne ,,fi<_i:Hil1 portfo11 1if t~t s:y~te111, af!(! 

,.·mh the -resllHln~ w~il~l\d ~~reforil\ MM M lilodu1Hed l)11to e ct1rdet', 
~e shin r~t etinshltr tt l!H t\w ll!~ani oy \tM~h $1' l~ "Se1m~ted, ntl'<er 

"-'ti sha'l conte.n:tnte or; th~ (:~ice tlcf w, The ,o(!e for< i0 is ~$St~(! 

t~- tMt~h1 ~«l Mt"S, tt h l>Qss1!i1e t• systew.itkany 1;:,.:ptcre tl1t 

cM.r~tter'li.tlt:t rd w~'<ef(!rns urtn-ogomil to SI) by ch•oitri9 aii t1rt~iOC~~1 
stt of ftmi:t1C'llS. fer W., l\~ tttwl::i~i. (;.h~'lee •!' fl.>r.nlo11s i.<iiul.:i tie Hie 

~ahh t\mctions. WAl1 thr•U1h WAt2w wh{ch wtiu1cl g~n~r~t~ 11.:) l'{av~far111s 

orth(!~nal tiic S", for m.<r 1Hscus~fo11:. ~~.•er, ·\<ill' shan c,~r.-slder the 
,~!>str llU!'ilber tif •l'tll~<'.!~~1 ftmt.tiMJ <1f N bft-s, 11.

1 
t~r~l.iih R~, t,lle 

R.t~r:111a,;;:her fur;cH•rts. i!'le fir$t few ~detl!.ic!ier t\mttltir:s ke s:htlwii fo 

f!~, 4, 

1he i;itrforl!l~l'l(;.t! ~fa ~!)~ syst.~il! wl'ltdi g(:!'ri~rst~~ s1 by lllt.i1t!plyh\\;! 

ti) bt R1 H 1ill1He4 i r; tbt:<pltr !Jtrf;)rr,i~ri~e u ish-0i.-m fo f19, S, 

AHu~lrtg th:&t i tero, h stnt. '&~ see th;st th~ o,itpvt or th!:! m:er~ 

fflt(lt< !-las -d~tli tQ e~va1 the lllJtp,it l:lf tile £P~t!! fi1Hr at i. titJ;.>Ph~r 

~Mft ~ig,t!fiC,,tntly below the nvn fr~{l,iellq,· !)r~dkt,ed by f,-;i,. ?. ihe 

syst~ bec•a~s U!llJ:seabt e &t tMs ptlfot l 1'1\.le;>e1'1de.M, ,Jt' s fgnal yto-n(l1$~ 

Ntfo, Th!! p(lak of t.t,11 s:i:iec,tnm1 or tM R;sd~mi!:ch~r f,mcHon~ iX-CUn ~t 
hlgh12r frtQ3J1rnc1es for tM: Mg!ler~or,far fvnctfori1 ~-s ~h\l"cn in rl!§, 6, 
so that 1>rt tto'igfit, <ei::~~t ·H,l!: i>~1t lkip~ll!l' l}el"f'!:lrmarice fr-11~ a iyst~ 

whkh uses RR to ~irnerat~ s1 fr;,1lll S-l), 'HM~, H \l!>:)uhl o~ cles1'.rable to 
ertate s1 hy co!li:>1 l!!!ent'! r;g iiv!!rJ oti-str bH {>f S

0
, qth~f than t•!llpnmentir1<§ 

the S:i!tOnd h1:1H, .ih ~ ~rectk~1 ~.l!ttet. h is O!'l1y 11eceH<1ry to 

eh.:imrn th!! order -0r tht R~dr:ll!t~ch!lr fo,wtfo:, to tie trf~h ~mmgh Piat tM 

ffiit'~ fHt~r eutj'.\»t dQes n(:<t rfse ~i9llif'ica1ttly l>efore th!l ffrst 111111 

for thl! $wee filtecr, A1l so~ n,tem$ ,M11~ Mghi!r~~i·di!r R~de~,iic~r 

ft!I,ethm§ wou'\d have t-M per<form~r.ce rir~<Hete<l bf E(!, 2. 

,1 
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AMther ~.i.M for *c:Mirdll~ !.l0l( {.>,erform~nct 1, ti;) ~!!Mnitt t ~\1!!Sl., 

t1rtooQ!)M} patr <if itgillih ~y r~iid~1}' t:hoosll'l~ tx>tlt S<l ~nd S1, fn tM-s 

cu,! (inf l>,'l)!J\d tl<f~t Ui!!t th!! tkip!,le"I" ~Mn \.i:('llltd _~t1<ter tavi~ ~M eyf 

tht s1gMh t..i ~tr:ii,11gly f'e$~b1~ th~ ~,th~r, Thl! pr•~l ~ wHh SI/th ~ 

$~!;~ H that the r11ndom msture tlf the d1n;sh cioes ~!)t Ct'l!lstrdn tlie 

.tsross..-to'l'r~.1ath:m •ft~ 1:1a.v~forms ta !le s~H tti::e~t in the i'<'eragl.! 

s.ens*· T~v~. ft. ,~ H!:e\:,' th~t ,mi;ireqictell dtilt~ifot fo!l ~i g!it ot-tll'l' e\•~l) 

at teM !J!)Wlet 1fae t<:1 ;.:h3flt:Jl- CO\"f~htitm. 

T!i~ ~WV!! r!ls~i1ts ~eni f!)r -,,·11v!lfori11~ i.+th I'\!) ,.al'l~tH:lopp,ler CMP1in9, 

rf IS Ci;i!l!Mfliltfo!l ti:f !>tt ~n-c:j• t:Mrp ~ris >JS-~::!' H l ~ MCl!~:S.ary t• <;:!)fl~l<ter 

th1$t tnt c:~rrehtkn~ sine for ·,a i.!Mti'ltir•thlft~<t s:,1n.sl ,t<:.we~ f(l ti,~~ 
re.lath~ t~ a u:ro~dzypp1er :,pih, For- a ·n!!~~r FM ;,,~'>'tif~rrn with M 

~h.ase f1 i Ii~ th~ tpi"nl,H.l(,ll peal: o~.t~l"$ H ,a iM H -~f ,•Till wHr ijll 

~1H:t1de r<ed1:u::~d by l,•<,/a, wtmr~ S h the c!lirii ooni:tidi.!th; T fs th!'l 

tMrp i:!~ratitrn, ~!'Id\>, th~ d¢ppler thHt, ti les:~ t.hari alXlut 'Ml, t{)io ~ 

chh·p/PS'K 111:.si.fform th.s ~rap,Htudt (ll'!gra~isti(!~ ,s ,;iv(i!l llP!>f!;!)l{matt1}:' hy 

l•v-!1/a, w!\.~r~ 11 t; tlii rwitiN:r l>f cilf11.s p~r &H, TM~ de~rad.atlor< is 

fHt!n· tl~M\ th!'l .simp1~ tMrp. but t~o he col'!i;-1<.ier~P(t ::;),:i;.•er- th.an tM 

s:in {Z~vr~/il!VT} d~~risdatfol'! f~r ~SK ~1th llQ e~lrp, 

rn tr.ti: i:irerio11-s sttttfM!I w~ h~"'t ,:;,:m'/d\ll;l"~~ the ~Pi$hr clegf~tfti(ln 
or the ,~ne,:;t thilnn~, HI be t~ $,S!l')f for ,all l-1,H,efm·m~ > .Slld f~li$~ •l'l 

tM h!'l~vfor of tht fnc-ornact ch~tm~l wHh ~;:ip1~!r to preilltt perfof!fiilnc;e, 

We 'l'!CW iee tM:t aii !iff!'ld M $ tnfri,td r.a.rril!r ca!$ b~ t~ rn&lritai11 the 

t!.1rrl;!t:t-Y,;~fi.1w1 trntput ~t .i Mgi-1 level fll-r lar~~ ~~phll" ~M rti t?til>. 

J)rt~ktetl by [q. <, 
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f11, 1, O~l.iy ani Mu1t.1p1y !JPS!:: p~,1odul~th,111 
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l 
' Aj)p/k':atloll, !lf o,.,..,.~t Numtwr 

PATENT APPLICATION Ff! DETERMINATlON rtenmm Yl t? fLJ;/ E~!iv~ Oc!cl:iQr 1, iSOO ;',, .... ~,;? 
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Family 1/1 

13 record(s) per family, collapsed by 7 record(s) 

Record 1/7 US5982807A High data rate spread spectrum transceiver and associated methods 

Publication Number: US5982807 A 19991109 

Title: High data rate spread spectrum transceiver and associated methods 

Title - DWP!: High data rate spread spectrum transceiver has baseband processor and 

interconnected radio circuit modulator for spread spectrum; PSK modulating information for 

transmission via radio circuit, and includes at least one modified Walsh code for reducing average 

DC signal during AC sig 

Priority Number: US 1997819846A 

Priority Date: '1997-03-17 

Application Number: US1997819846A 

Application Date: 1997-03-17 

Publication Date: 1999-11-09 

!PC Class Table: 

!PC Class Table - DWPI: 
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Assignee/Applicant: Harris Corporation,Palm Bay,FL,US 

JP F Terms: 

JP Fl Codes: 

Assignee - Original: Harris Corporation 

Any CPC Table: 

ECLA: H04J001300B7B I H04B0001707 I H04J001312 I H04L002718 I T04J001300B7B I 
T04J001312 

Abstract: 

A spread spectrum radio transceiver includes a high data rate baseband processor and a radio 

circuit connected thereto. The baseband processor preferably includes a modulator for spread 

spectrum pt1ase shift keying (PSK) modulating information for transmission via the radio circuit. 

The modulator may include at least one modified Walsh code function encoder for encoding 

information according to a modified Walsh code for substantially reducing an average DC signal 

component to thereby enhance overall system performance when AC-coupling the received signal 

through at least one analog-to-digital converter to the demodulator. The demodulator is for spread 

spectrum PSK demodulating information received from the radio circuit. Ttie modulator and 

demodulator are each preferably operable in one of a bi-phase PSK (BPSK) mode at a first data 

rate and a quadrature PSK (QPSK} mode at a second data rate. These formats may also be 

switched on-the-fly in the demodulator. Method aspects are also disclosed. 

Language of Publication: EN 
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INPADOC Legal Status Table: 

3 
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Post-Issuance (US): REIS Reissue Statement 2002-09-09 2002 2002-09-24 2002 Re. S.N. 

10/005,843 Ex. Gp.: 2734 I REIS Reissue Statement 2008-04-08 2008 RE040231 

Reassignment (US) Table: 

2008-10-27 

4 
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GLOBESPAN VIRArA 

INC.,RED BANK,NJ,US 

Conveyance: /,SS!GNMENT OF ASSiGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

5 

2005-11-01 

2005-07-25 

217 
IPR2020-00036 Page 00095

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 95 



CREDIT SUISSE FIRST 

BOSTON AS COLLATERAL 

INTERSIL CORPORATION 

Maintenance Status (US): 

Litigation (US): 

Opposition (EP): 

License (EP): 

EPO Procedural Status: 

Front Page Drawing: 

Assignee - Current US: CONEXANT INC. 

1999-11-08 

6 
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Record 2/7 EP1401114A3 High data rate spread spectrum transceiver and associated methods I 
Bandspreizender Sendeempfanger mit hotier Obertragungsgeschwindigkeit und zugehorige 
Verfahren I Emetteur recepteur a spectre disperse avec debit eleve et procedes associes 

Publication Number: EP 1401 i 14A3 20040519 
EP14011'14A220040324 

Title: High data rate spread spectrum transceiver and associated methods I Bandspreizender 
Sendeempfanger mit hoher Obertragungsgeschwindigkeit und zugehbrige Verfahren I Emetteur 
recepteur a spectre disperse avec debit eleve et procedes associes 
Title - DWP!: 
Priority Number: US1997819846A I EP1998103451A 
Priority Date: 1997-03-1711998-02-26 
Application Number: EP200322554A 
Application Date: 1998-02-26 
Publication Date: 2004-05-19 
IPC Class Table: 

IPC Class Table - DWP!: 
Assignee/Applicant: HARRIS CORPORATION,Melbourne, FL 32919,US,02197180 
JP F Terms: 
JP Fl Codes: 
Assignee - Original: HARRIS CORPORATION 
Any CPC Table: 

ECLA: H04J001300B7B I H04B0001707 I H04J0013'12 I H04L002718 I T04J00'1300B7B I 
T04J001312 

7 

219 
IPR2020-00036 Page 00097

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 97 



Abstract: 

A method of generating an rf signal for transmitting binary information in a packet format including 
a header field followed by a data field. Ttle method comprises the steps of: 

* spread spectrum encoding a sequence of first data symbols from said binary information within 
said header field by combining said first data symbols with a spreading sequence generated at a 
predetermined chip rate; 

* encoding a sequence of N-bit second data symbols, where N is greater than 1, from said 
binary information within said data field by generating for each of said N-bit second data symbols 
one of a set of 2N chip sequences generated at the same chip rate as said spreading sequence: 
and 

* applying Hie spread-spectrum encoded symbols of said header field and the selected chip 
sequences of said data field to the I and Q inputs of a phase shift modulator to produce said rf 
signal. 
Language of Publication: EN 
iNPADOC Legal Status Table: 

8 
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Description: DESIGNATED CONTRACTING STATES: EP 1401114 A3 DE; FR; GB; IT; SE 

Post-Issuance (US): 
Reassignment (US} Table: 
Maintenance Status (US): 
Litigation (US): 
Opposition (EP): 
License (EP): 
EPO Procedural Status: EX-RQ 2003-10-02 2003 Request for examination 
Front Page Drawing: 

Assignee - Current US: 

g 
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Record 3/7 EP866588B1 High data rate spread spectrum transceiver and associated methods I 
Bandspreizender Sendeernpfanger rnit hotier Obertragungsgeschwindigkeit und zugehorige 
Verfahren I Ernetteur recepteur a spectre disperse avec debit eleve et precede associe 

Publication Number: EP866588B1 20041201 
EP866588A219980923 
EP866588A3 20021204 

Title: High data rate spread spectrum transceiver and associated methods I Bandspreizender 
Sendeempfanger mit hoher Obertragungsgeschwindigkeit und zugehorige Verfahren I Emetteur 
recepteur a spectre disperse avec debit eleve et procede associe 
Title - DWPI: High data rate spread spectrum transceiver has baseband processor and 
interconnected radio circuit modulator for spread spectrum; PSK modulating information for 
transmission via radio circuit, and includes at least one modified Walsh code for reducing average 
DC signal during AC sig 
Priority Number: US1997819846A 
Priority Date: '1997-03-17 
Application Number: EP199810345'1A 
Application Date: 1998-02-26 
Publication Date: 2004-12-01 
IPC Class Table: 

IPC Class Table - DWPI: 

10 
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Assignee/Applicant: HARRIS CORPORATION ,Melbourne, Florida 32903,US,00313798 
JP F Terms: 
JP Fl Codes: 
Assignee - Original: HARRIS CORPORATION 
Any CPC Table: 

ECLA: H04J001300B7B I H04B0001707 I H04J001312 I H04L002718 I T04J001300B7B I 
T04J001312 
Abstract: 

A spread spectrum radio transceiver includes a high data rate baseband processor and a 
interconnected radio circuit. The baseband processor includes a modulator for spread spectrum 
phase shift keying (PSK) modulating information for transmission via the radio circuit. Ttle 
modulator includes at least one modified Walsh code function encoder for encoding information 
according to a modified Walsh code for substantially reducing an average DC signal component to 
enhance overall system peIiormance when AC-coupling the received signal through at least one 
analog-to-digital converter to the demodulator. The demodulator is for spread spectrum PSK 
demodulating information received from the radio circuit. The modulator and demodulator are each 
operable in one of a bi-phase PSK (BPSK) mode at a first data rate and a quadrature PSK (QPSK) 
mode at a second data rate. 
Language of Publication: EN 
INPADOC Legal Status Table: 

11 
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Post-Issuance {US): 
Reassignment (US) Table: 
Maintenance Status (US): 
Litigation (US): 
Opposition (EP): 
License (EP}: 
EPO Procedural Status: EX-REPORT 2003-03-25 2003 Dispatch of 1st examination report I 
EX-RQ 2003-02-04 2003 Request for examination 
Front Page Drawing: 

Assignee - Current US: 

16 
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Record 4/7 DE69827866T2 Bandspreizender Sendeempfanger mit hoher 
Ober1ragungsgeschwindigkeit und zugehorige Verfahren 

Publication Number: DE69827866T2 20051215 
DE69827866D1 20050105 

Title: Bandspreizender Sendeempfanger mit hoher Obertragungsgeschwindigkeit und zugehorige 
Verfal1ren 
Title - DWP!: High data rate spread spectrum transceiver has baseband processor and 
interconnected radio circuit modulator for spread spectrum; PSK modulating information for 
transmission via radio circuit, and includes at least one modified Walst1 code for reducing average 
DC signal during AC sig 
Priority Number: US1997819846A 
Priority Date: 1997-03-i 7 
Application Number: DE69827866A 
Application Date: '1998-02-26 
Publication Date: 2005-12-15 
!PC Class Table: 

!PC Class Table - DWPI: 
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Assignee/Applicant: Harris Corp.,US 
JP F Terms: 
JP Fl Codes: 
Assignee - Original: Harris Corp. 
Any CPC Table: 

ECLA: H04J001300B7B I H04B0001707 I H04J0013'12 I H04L002718 I T04J00'1300B7B I 
T04J001312 
Abstract: 
Language of Publication: DE 
INPADOC Legal Status Table: 
Post-Issuance (US): 
Reassignment (US) Table: 
Maintenance Status (US): 
Litigation (US): 
Opposition (EP): 
License (EP): 
EPO Procedural Status: 
Front Page Drawing: 

----·--·-·---------··-
! 

1 ;?; 
.: .--------; 
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Assignee - Current US: 
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Record 5/7 CN 1284305C High data rate spread spectrum transceiver and associated methods I 
High data rate spread spectrum transceiver and related method 

Publication Number: CN 1284305C 20061108 
CN1206254A i 9990127 

Title: High data rate spread spectrum transceiver and associated methods I High data rate spread 
spectrum transceiver and related method 
Title - DWP!: High data rate spread spectrum transceiver has baseband processor and 
interconnected radio circuit modulator for spread spectrum; PSK modulating information for 
transmission via radio circuit, and includes at least one modified Walst1 code for reducing average 
DC signal during AC sig 
Priority Number: US1997819846A 
Priority Date: 1997-03-i 7 

Application Number: CN1998105495A 
Application Date: '1998-03-16 
Publication Date: 2006-11-08 
!PC Class Table: 

!PC Class Table - DWPI: 
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Assignee/Applicant: Kenext INC 
JP F Terms: 
JP Fl Codes: 
Assignee - Original: Kenex1 INC 
Any CPC Table: 

ECLA: H04J001300B7B I H04B0001707 I H04J0013'12 I H04L002718 I T04J00'1300B7B I 
T04J001312 
Abstract: 

A kind of spread spectrum wireless transceiver comprises a high data rate baseband processor 
and radio circuit to the first one. The base-band processor comprises a for making via a wireless 
circuit information transmitted by phase-shift keying (PSK to spread spectrum modulator of 
modulation mode. The modulator comprises at least one modified Walsh code function encoder 
according 1o a modified Walsh code to information code, the average DC signal component in 
nature, so as to through at least one analogue-to-digital converter to receive alternating current 
(AC) coupling signal to ttle demodulator, enhances ttle performance of the whole system. The 
demodulator used for making received from the wireless circuit in the information frequency 
spectrum PSK demodulating method to expand. The modulator and demodulator are or can at a 
first data rate at phase PSK (BPSK) mode or at a second data rate with four phases PSK (QPSK) 
mode. 
Language of Publication: ZH 
INPADOC Legal Status Table: 
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Post-Issuance (US): 
Reassignment (US) Table: 
Maintenance Status (US): 
Litigation (US): 
Opposition (EP): 
License (EP): 
EPO Procedural Status: 
Front Page Drawing: 

s'! 
:~ 
::-:: 

:,: 

<;,,~r~ 
Assignee - Current US: 
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Record 6/7 USRE40231 E1 High data spread spectrum transceiver and associated mett10ds 

Publication Number: USRE40231 E 1 20080408 

Title: High data spread spectrum transceiver and associated methods 
Title - DWPI: High data rate spread spectrum transceiver has baseband processor and 
interconnected radio circuit modulator for spread spectrum; PSK modulating information for 
transmission via radio circuit, and includes at least one modified Walsh code for reducing average 
DC signal during AC sig 
Priority Number: US1997819846A 
Priority Date: 1997-03-17 
Application Number: US20015483A 
Application Date: 2001-11-09 
Publication Date: 2008-04-08 
IPC Class Table: 

IPC Class Table - DWP!: 
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Assignee/Applicant: Conexant lnc.,Red Bank,NJ,US 
JP F Terms: 
JP Fl Codes: 
Assignee - Original: Conexant Inc. 
Any CPC Table: 

ECLA: H04J001300B7B I H04B0001707 I H04J001312 I H04L002718 I T04J001300B7B I 
T04J001312 
Abstract: 

A spread spectrum radio transceiver includes a high data rate baseband processor and a radio 
circuit connected thereto. The baseband processor preferably includes a modulator for spread 
spectrum phase shift keying (PSK) modulating information for transmission via the radio circuit. 
The modulator may include at least one modified Walsh code function encoder for encoding 
information according to a modified Walsh code for substantially reducing an average DC signal 
component to thereby enhance overall system performance when AC-coupling the received signal 
through at least one analog-to-digital converter to the demodulator. The demodulator is for spread 
spectrum PSK demodulating information received from the radio circuit. The modulator and 
demodulator are each preferably operable in one of a bi-phase PSK (BPSK) mode at a first data 
rate and a quadrature PSK (QPSK) mode at a second data rate. These formats may also be 
switched on-the-fly in the demodulatoL Method aspects are also disclosed. 
Language of Publication: EN 
INPADOC Legal Status Table: 
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Description: ASSIGNMENT INTELLECTUAL VENTURES I LLC, DELAWARE MERGER; ASSIGNOR:XOCYST 

TRAt~SFER AG L. L. C.; REELIFRAME:026637/0603 2011-07-'18 
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Description: ASSIGNMENT XOCYST TRANSFER AG L.L.C., DELAWARE ASS!GNMENT OF ASSIGNORS INTEREST; 

ASSIGr~OR:CONEXANT. INC; REELiFRAME:022043i0591 2008-"I0-16 
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Post-Issuance {US): CORR-CERT Certificate of Correction 2008-07-15 2008 2008-08-05 2008 A 
Certificate of Correction was issued for this patent 
Reassignment (US) Table: 

2008-10-27 
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CORPORAT!ON,PAL.M 

CREDIT SU!SSE FIRST 

BOSTGr~. AS COLLATERAL 

Maintenance Status (US): CC 
Litigation (US): 
Opposition (EP): 
License (EP): 
EPO Procedural Status: 
Front Page Drawing: 

Assignee - Current US: INTELLECTUAL VENTURES I LLC 

32 

2007-01-3'1 

244 
IPR2020-00036 Page 00122

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 122 



Record 7/7 JP04203551 B2 Ttie high data rate spread-spectrum transceiver and a related mett10d 

Publication Number: JP04203551B2 20090107 
JP10322242A 19981204 

Title: The high data rate spread-spectrum transceiver and a related method 
Title - DWP!: High data rate spread spectrum transceiver has baseband processor and 
interconnected radio circuit modulator for spread spectrum; PSK modulating information for 
transmission via radio circuit, and includes at least one modified Walsh code for reducing average 
DC signal during AC sig 
Priority Number: US1997819846A 
Priority Date: 1997-03-17 
Application Number: JP199867463A 

Application Date: 1998-03-17 
Publication Date: 2009-01-07 
!PC Class Table: 

!PC Class Table - DWPI: 
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SYSTEM AND METHOD OF 
COMMUNICATION USING AT LEAST TWO 

MODULATION METHODS 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of U.S. application Ser. 
No. 12/543,910 filed on Aug. 19, 2009, which is a continua­
tion of U.S. application Ser. No. 11/774,803, filed on Jul. 9, 
2007, which is a continuation of U.S. application Ser. No. 
10/412,878, filed Apr. 14, 2003, which is a continuation-in­
part of U.S. application Ser. No. 09/205,205, filed Dec. 4, 
1998, and which claims priority to and the benefit of the filing 
date of U.S. Provisional Application No. 60/067,562, filed 
Dec. 5, 1997, each of which is incorporated by reference 
herein. 

TECHNICAL FIELD 

The present invention relates generally to the fields of data 
communications and modulator/ demodulators (modems), 
and, more particularly, to a data communications system in 
which a plurality of modulation methods are used to facilitate 
communication among a plurality of modem types. 

BACKGROUND 

2 
Thus, communication systems comprised of both high per­

formance and low or moderate performance applications can 
be very cost inefficient to construct. For example, some appli­
cations ( e.g., internet access) require high performance 

5 modulation, such as quadrature amplitude modulation 
(QAM), carrier amplitude and phase (CAP) modulation, or 
discrete multitone (DMT) modulation, while other applica­
tions ( e.g., power monitoring and control) require only mod­
est data rates and therefore a low performance modulation 

10 method. All users in the system will generally have to be 
equipped with a high performance modem to ensure modu­
lation compatibility. These state of the art modems are then 
run at their lowest data rates for those applications that require 
relatively low data throughput performance. The replacement 

15 of inexpensive modems with much more expensive state of 
the art devices due to modulation compatibility imposes a 
substantial cost that is unnecessary in terms of the service and 
performance to be delivered to the end user. 

Accordingly, what is sought, and what is not believed to be 
20 provided by the prior art, is a system and method of commu­

nication in which multiple modulation methods are used to 
facilitate communication among a plurality of modems in a 
network, which have heretofore been incompatible. 

25 SUMMARY 

In existing data communications systems, a transmitter and 
receiver modem pair can successfully communicate only 30 

when the modems are compatible at the physical layer. That 

The present invention disclosed herein includes methods 
and systems for communication of data according to a com­
munications method in which a master transceiver commu­
nicates with one or more slave transceivers according to a 
master/slave relationship. Communication from the one or 
more slave transceivers may be in response to a communica-is, the modems must use compatible modulation methods. 

This requirement is generally true regardless of the network 
topology. For example, point- to-point, dial-up modems oper-
ate in either the industry standard V.34 mode or the industry 35 

standard V.22 mode. Similarly, in a multipoint architecture, 
all modems operate, for example, in the industry standard 
V.27bis mode. While the modems may be capable of using 
several different modulation methods, a single common 
modulation is negotiated at the beginning of a data session to 40 

be used throughout the duration of the session. Should it 
become necessary to change modulation methods, the exist­
ing data session is torn down, and a new session is negotiated 
using the new modulation method. Clearly, tearing down an 
existing data session causes a significant disruption in com- 45 

munication between the two modems. 

tion from the master to at least one of the one or more slave 
transceivers. Example communication methods may include 
transmitting at least a first message, which may be low data 
rate message, of a plurality of data messages. The plurality of 
data messages may be transmitted over a communication 
medium from the master transceiver to the one or more slave 
transceivers. The first message may include first information, 
and the first information may be modulated according to a 
first modulation method. The first message may include sec-
ond information. The second information may be modulated 
according to the first modulation method. The second infor­
mation may comprise lower data rate data, for example low 
data rate application data. The first message may include first 
message address data that may be indicative of an identity of 
one of the one or more slave transceivers as an intended 
destination of the second information. Example communica­
tion methods may include transmitting a second message, 

As discussed in the foregoing, communication between 
modems is generally unsuccessful unless a common modu­
lation method is used. In a point-to-point network architec­
ture, if a modem attempts to establish a communication ses­
sion with an incompatible modem, one or both of the modems 
will make several attempts to establish the communication 
link until giving up after a timeout period has expired or the 
maximum number of retry attempts has been reached. Essen­
tially, communication on the link is impossible without 
replacing one of the modems such that the resulting modem 
pair uses a common modulation method. 

50 which may be a high data rate message, of the plurality of data 
messages. The second message may comprise third informa­
tion ( e.g., first information of the second message/high data 
rate message), and the third information may be modulated 
according to the first modulation method. The third informa-

55 tion may be indicative of an impending change in modulation 
to a second modulation method for transmission of fourth 

In a multipoint architecture, a single central, or "master," 
modem communicates with two or more tributary or "trib" 
modems using a single modulation method. If one or more of 60 

the trib modems are not compatible with the modulation 
method used by the master, those tribs will be unable to 
receive communications from the master. Moreover, repeated 
attempts by the master to communicate with the incompatible 
trib(s) will disturb communications with compatible trib(s) 65 

due to time wasted in making the futile communication 
attempts. 

information (e.g., second information of the second message/ 
high data rate message). The second message may comprise 
the fourth information, and the fourth information may be 
transmitted after transitioning from the first modulation 
method to the second modulation method. The fourth infor­
mation may be modulated according to the second modula­
tion method. The second modulation method may be of a 
different type than the first modulation method. The fourth 
information may comprise higher data rate data, for example 
Internet access application data. The fourth information may 
be intended for a single slave transceiver of the one or more 
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slave transceivers. The higher data rate data may be transmit­
ted at a higher data rate than the low data rate application data. 
The second message may indicate an identity of the single 
slave transceiver as being an intended destination of the 
fourth information using second message address data 5 

included in the second message. 

tion medium 28. Note that all tribs 26-26 are identical in that 
they share a common modulation method with the master 
transceiver 24. Thus, before any communication can begin in 
multipoint system 22, the master transceiver and the tribs 
26-26 must agree on a common modulation method. If a 
common modulation method is found, the master transceiver 
24 and a single trib 26 will then exchange sequences of 
signals that are particular subsets of all signals that can be 
communicated via the agreed upon common modulation 
method. These sequences are commonly referred to as train­
ing signals and can be used for the following purposes: 1) to 

The present invention has many advantages, a few of which 
are delineated hereafter as merely examples. 

One advantage of the present invention is that it provides to 
the use of a plurality of modem modulation methods on the 10 

same communication medium. 
Another advantage of the present invention is that a master 

transceiver can communicate seamlessly with tributary trans­
ceivers or modems using incompatible modulation methods. 

Other features and advantages of the present invention will 15 

become apparent to one with skill in the art upon examination 

confirm that the common modulation method is available, 2) 
to establish received signal level compensation, 3) to estab­
lish time recovery and/or carrier recovery, 4) to permit chan­
nel equalization and/or echo cancellation, 5) to exchange 
parameters for optimizing performance and/or to select 
optional features, and 6) to confirm agreement with regard to 
the foregoing purposes prior to entering into data communi­
cation mode between the users. In a multipoint system, the 

of the following drawings and detailed description. It is 
intended that all such additional features and advantages be 
included herein within the scope of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be better understood with refer­
ence to the following drawings. The components and repre­
sentations in the drawings are not necessarily to scale, empha­
sis instead being placed upon clearly illustrating the 
principles of the present invention. Moreover, in the draw­
ings, like reference numerals designate corresponding parts 
throughout the several views. 

FIG. 1 is a block diagram of a prior art multipoint commu­
nication system including a master transceiver and a plurality 
of tributary transceivers; 

FIG. 2 is a ladder diagram illustrating the operation of the 
multipoint communication system of FIG. 1; 

FIG. 3 is a block diagram of a master transceiver and 
tributary transceiver for use in the multipoint communication 
system of FIG. 1 in accordance with the principles of the 
present invention; 

FIG. 4 is a block diagram of a multipoint communication 
system including the master transceiver and a plurality of 
tributary transceivers of the type illustrated in FIG. 3; 

FIG. 5 is a ladder diagram illustrating the operation of the 
multipoint communication system of FIG. 4; 

FIG. 6 is a state diagram for a tributary transceiver of FIGS. 
3-5 using a secondary modulation method in accordance with 
the principles of the present invention; 

FIG. 7 is a state diagram for a tributary transceiver of FIGS. 
3-5 using a primary modulation method in accordance with 
the principles of the present invention; and 

FIG. 8 is a signal diagram for an exemplary transmission 
according to an embodiment. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

While the invention is susceptible to various modifications 
and alternative forms, a specific embodiment thereofis shown 
by way of example in the drawings and will herein be 
described in detail. It should be understood, however, that 
there is no intent to limit the invention to the particular form 
disclosed, but on the contrary, the invention is to cover all 
modifications, equivalents, and alternatives falling within the 
spirit and scope of the invention as defined by the claims. 

With reference to FIG. 1, a prior art multipoint communi­
cation system 22 is shown to comprise a master modem or 
transceiver 24, which communicates with a plurality of tribu­
tary modems (tribs) or transceivers 26-26 over communica-

20 address of the trib with which the master is establishing 
communication is also transmitted during the training inter­
val. At the end of a data session a communicating pair of 
modems will typically exchange a sequence of signals known 
as trailing signals for the purpose of reliably stopping the 

25 session and confirming that the session has been stopped. In a 
multipoint system, failure to detect the end of a session will 
delay or disrupt a subsequent session. 

Referring now to FIG. 2, an exemplary multipoint commu­
nication session is illustrated through use of a ladder diagram. 

30 This system uses polled multipoint communication protocol. 
That is, a master controls the initiation ofits own transmission 
to the tribs and permits transmission from a trib only when 
that trib has been selected. At the beginning of the session, the 
master transceiver 24 establishes a common modulation as 

35 indicated by sequence 32 that is used by both the master 24 
and the tribs 26a, 26b for communication. Once the modula­
tion scheme is established among the modems in the multi­
point system, The master transceiver 24 transmits a training 
sequence 34 that includes the address of the trib that the 

40 master seeks to communicate with. In this case, the training 
sequence 34 includes the address oftrib 26a. As a result, trib 
26b ignores training sequence 34. After completion of the 
training sequence 34, master transceiver 24 transmits data 36 
to trib 26a followed by trailing sequence 38, which signifies 

45 the end of the communication session. Similarly, with refer­
ence to FIG. 8, the sequence 170 illustrates a Type A modu­
lation training signal, followed by a Type A modulation data 
signal. Note that trib 26b ignores data 36 and trailing 
sequence 38 as it was not requested for communication dur-

50 ing training sequence 34. 
At the end of trailing sequence 38, trib 26a transmits train­

ing sequence 42 to initiate a communication session with 
master transceiver 24. Because master transceiver 24 selected 
trib 26a for communication as part of training sequence 34, 

55 trib 26a is the only modem that will return a transmission. 
Thus, trib 26a transmits data 44 destined for master trans­
ceiver 24 followed by trailing sequence 46 to terminate the 
communication session. 

The foregoing procedure is repeated except master trans-
60 ceiver identifies trib 26b in training sequence 48. In this case, 

trib 26a ignores the training sequence 48 and the subsequent 
transmission of data 52 and trailing sequence 54 because it 
does not recognize its address in training sequence 48. Master 
transceiver 24 transmits data 52 to trib 26b followed by trail-

65 ing sequence 54 to terminate the communication session. 
Similarly, with reference to FIG. 8, sequence 172 illustrates a 
Type A modulation signal, with notification of a changes to 
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Types B, followed by a Types B modulation data signal. To 
send information back to master transceiver 24, trib 26b trans­
mits training sequence 56 to establish a communication ses­
sion. Master transceiver 24 is conditioned to expect data only 
from trib 26b because trib 26b was selected as part of training 5 

sequence 48. Trib 26b transmits data 58 to master transceiver 
24 terminated by trailing sequence 62. 

The foregoing discussion is based on a two-wire, half­
duplex multipoint system. Nevertheless, it should be under­
stood that the concept is equally applicable to four-wire sys- 10 

terns. 

6 
to one of those two modulation methods. The master trans­
ceiver 64 communicates with trib 66 over communication 
medium 94. 

Referring now to FIG. 4, a multipoint communication sys­
tem 100 is shown comprising a master transceiver 64 along 
with a plurality of tribs 66-66. In this example, two tribs 
66a-66a run a type A modulation method while one trib 66b 
runs a type B modulation method. The present invention 
permits a secondary or embedded modulation method (e.g., 
type B) to replace the standard modulation method ( e.g., type 
A) after an initial training sequence. This allows the master 
transceiver 64 to communicate seamlessly with tribs of vary­
ing types. 

The operation of multipoint communication system 100 

Consider the circumstance in which master transceiver 24 
and trib 26b share a common modulation type A while trib 
26a uses a second modulation type B. When master trans­
ceiver attempts to establish A as a common modulation dur­
ing sequence 32, trib 26a will not be able to understand that 
communication. Moreover, trib 26a will not recognize its 
own address during training interval 34 and will therefore 
ignore data 36 and trailing sequence 38. Mastertransceiver24 
may time out waiting for a response from trib 26a because trib 
26a will never transmit training sequence 42, data 44, and 
trailing sequence 46 due to the failure oftrib 26a to recognize 
the communication request (training sequence 34) from mas­
ter transceiver 24. Thus, if the tribs in a multipoint commu­
nication system use a plurality of modulation methods, the 
overall communication efficiency will be disrupted as spe­
cific tribs will be unable to decipher certain transmissions 
from the master transceiver and any unilateral transmission 
by a trib that has not been addressed by the master transceiver 
will violate the multipoint protocol. 

15 will be described hereafter with reference to the ladder dia­
gram of FIG. 5 and the state diagrams of FIGS. 6 and 7. A 
communication session between the master transceiver 64 
and a type B trib 66b will be discussed first. A state diagram 
for a type B trib 66b is shown in FIG. 6. Type B trib 66b is 

20 initialized in state 102 in which type A modulation transmis­
sions are ignored. In the present example, the primary modu­
lation method is type A, thus, as shown in FIG. 5, master 
transceiver 64 establishes type A as the primary modulation in 
sequence 104. Note that because trib 66b responds only to 

25 type B modulation transmissions, only the type A tribs 66a-
66a are receptive to transmission sequence 104. 

To switch from type A modulation to type B modulation, 
master transceiver 64 transmits a training sequence 106 to 
type A tribs 66a in which these tribs are notified ofanimpend-

30 ing change to type B modulation. The switch to type B modu­
lation could be limited according to a specific time interval or 
for the communication of a particular quantity of data. After 
notifying the type A tribs 66a of the change to type B modu­
lation, master transceiver 64, using type B modulation, trans-

As discussed hereinbefore, however, it is desirable to 
design a multipoint communication system comprising tribs 
that use a plurality of modulation methods. For example, one 
moderately priced trib may be used to communicate at a 
relatively high data rate for some applications, such as Inter­
net access, while another, lower priced, trib is used to com­
municate at a lower data rate for other applications, such as 
power monitoring and control. The needs of these different 
applications cannot be efficiently met by a single modulation. 
While it is possible to use high performance tribs running 
state of the art modulation methods such as QAM, CAP, or 
DMT to implement both the high and low data rate applica­
tions, significant cost savings can be achieved if lower cost 
tribs using low performance modulation methods are used to 45 

implement the lower data rate applications. 

35 mits data along with an address in sequence 108, which is 
destined for a particular type B trib 66b. In an example, 
embedded modulation permits a secondary modulation to 
replace the usual primary modulation for a user data segment 
located after a primary training sequence. For example, mas-

40 ter transceiver 64 may change to modulation Type B and may 
convey user information to type B trib 66b. The type B trib 
66b targeted by the master transceiver 64 will transition to 
state 112 as shown in FIG. 6 upon detecting its own address 
where it processes the data transmitted in sequence 108. 

After completing transmission sequence 108, master trans-
ceiver 64 transmits a trailing sequence 114 using type A 
modulation thus notifying all type A tribs 66a that type B 
modulation transmission is complete. If master transceiver 64 
has not transmitted a poll request to the type B trib 66b in 

50 sequence 108, then the type B trib 66b that was in communi­
cation with the master transceiver 64 will return to state 102 

A block diagram of a master transceiver 64 in communi­
cation with a trib 66 in accordance with the principles of the 
present invention is shown in FIG. 3. Master transceiver 64 
comprises a central processing unit (CPU) 68 in communica­
tion with modulator 72, demodulator 74, and memory 76. 
Memory 76 holds software control program 78 and any data 
necessary for the operation of master transceiver 64. Control 
program 78 includes logic for implementing a plurality of 
modulation methods. For purposes of illustration, control 55 

program 78 can implement both a type A and a type B modu­
lation through modulator 72 and demodulator 74. 

Trib 66 comprises CPU 82 in communication with modu­
lator 84, demodulator 86, and memory 88. Memory 88, like­
wise holds software control program 92 and any data neces- 60 

sary for the operation oftrib 66. Control programs 78 and 92, 
are executed by CPUs 68 and 82 and provide the control logic 
for the processes to be discussed herein. Control program 92 
includes logic for implementing a particular modulation 
method, which, for purposes of illustration, is called type X 65 

Inasmuch as master transceiver 64 is capable of running 
either a type A or a type B modulation method, type X refers 

after timing out based on the particular time interval defined 
for the type B modulation transmission or transfer of the 
particular quantity of data. Note that the trailing sequence 114 
is ineffective in establishing the termination of a communi­
cation session between master transceiver 64 and a type B trib 
66b because the trailing sequence is transmitted using type A 
modulation. 

If, however, master transceiver 64 transmitted a poll 
request in sequence 108, then the type B trib 66b transitions to 
state 116 where it will transmit data, using type B modulation, 
to master transceiver 64 in sequence 118. After completion of 
this transmission, the type B trib 66b returns to state 102 
where type A transmissions are ignored. 

With reference to FIG. 5 and FIG. 7, a communication 
session between the master transceiver 64 and a type A trib 
66a will now be discussed. A state diagram for a type A trib 
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66a is shown in FIG. 7.A typeA trib 66a is initialized in state 
122 in which it awaits a type A modulation training sequence. 
If, however, master transceiver transmits a training sequence 

8 
otherwise processed in a suitable manner if necessary, and 
then stored in a computer memory. 

In concluding the detailed description, it should be noted 
that it will be obvious to those skilled in the art that many in which the type A tribs 66a-66a are notified of a change to 

type B modulation as indicated by sequence 106, then a 
transition is made to state 124 where all type B transmissions 
are ignored until a type A modulation trailing sequence ( e.g., 
sequence 114) is detected. Upon detecting the type A trailing 
sequence, a type A trib 66a returns to state 122 where it awaits 
a training sequence. 

5 variations and modifications can be made to the preferred 
embodiment without substantially departing from the prin­
ciples of the present invention. All such variations and modi­
fications are intended to be included herein within the scope 
of the present invention, as set forth in the following claims. 

1° Further, in the claims hereafter, the corresponding structures, 
materials, acts, and equivalents of all means or step plus 
function elements are intended to include any structure, mate­
rial, or acts for performing the functions with other claimed 

To initiate a communication session with a type A trib 66a, 
master transceiver 64 transmits a training sequence 126 in 
which an address of a particular type A trib 66a is identified. 
The identified type A trib 66a recognizes its own address and 
transitions to state 128 to receive data from master transceiver 
64 as part of sequence 132. 

15 
elements as specifically claimed. 

After completing transmission sequence 132, which may 
include a user data segment transmitted using the usual pri­
mary ( e.g., type A) modulation, master transceiver 64 trans­
mits a trailing sequence 134 using type A modulation signi- 20 

fying the end of the current communication session. If master 
transceiver 64 has not transmitted a poll request to the type A 
trib 66a in sequence 132, then the type A trib 66a that was in 
communication with the master transceiver 64 will return to 
state 122 after receiving trailing sequence 134. 25 

If, however, master transceiver 64 transmitted a poll 
request in sequence 132, then the type A trib 66a transitions to 
state 136 after receiving trailing sequence 134 where it will 
transmit training sequence 138, followed by data sequence 
142, and terminated by trailing sequence 144 all using type A 30 

modulation. After completion of these transmissions, the type 
A trib 66a returns to state 122 to await the next type A 
modulation training sequence by master transceiver 64. 

The control programs 78 and 92 of the present invention 
can be implemented in hardware, software, firmware, or a 35 

combination thereofln the preferred embodiment(s ), the con­
trol programs 78 and 92 are implemented in software or 
firmware that is stored in a memory and that is executed by a 
suitable instruction execution system. 

The control programs 78 and 92, which comprise an 40 

ordered listing of executable instructions for implementing 
logical functions, can be embodied in any computer-readable 
medium for use by or in connection with an instruction execu­
tion system, apparatus, or device, such as a computer-based 
system, processor-containing system, or other system that 45 

can fetch the instructions from the instruction execution sys­
tem, apparatus, or device and execute the instructions. In the 
context of this document, a "computer-readable medium" can 
be any means that can contain, store, communicate, propa­
gate, or transport the program for use by or in connection with 50 

the instruction execution system, apparatus, or device. The 
computer readable medium can be, for example but not lim­
ited to, an electronic, magnetic, optical, electromagnetic, 
infrared, or semiconductor system, apparatus, device, or 
propagation medium. More specific examples ( a nonexhaus- 55 

tive list) of the computer-readable medium would include the 
following: an electrical connection (electronic) having one or 
more wires, a portable computer diskette (magnetic), a ran­
dom access memory (RAM) (magnetic), a read-only memory 
(ROM) (magnetic), an erasable programmable read-only 60 

memory (EPROM or Flash memory) (magnetic), an optical 
fiber ( optical), and a portable compact disc read-only memory 
(CDROM) (optical). Note that the computer-readable 
medium could even be paper or another suitable medium 
upon which the program is printed, as the program can be 65 

electronically captured, via for instance optical scanning of 
the paper or other medium, then compiled, interpreted or 

What is claimed: 
1. A master communication device configured to commu­

nicate with one or more slave transceivers according to a 
master/slave relationship in which a slave communication 
from a slave device to the master communication device 
occurs in response to a master communication from the mas­
ter communication device to the slave device, the master 
communication device comprising: 

a master transceiver configured to transmit a first message 
over a communication medium from the master trans­
ceiver to the one or more slave transceivers, wherein the 
first message comprises: 
first information modulated according to a first modula­

tion method, 
second information, including a payload portion, modu­

lated according to the first modulation method, 
wherein the second information comprises data 
intended for one of the one or more slave transceivers 
and 

first message address information that is indicative of the 
one of the one or more slave transceivers being an 
intended destination of the second information; and 

said master transceiver configured to transmit a second 
message over the communication medium from the 
master transceiver to the one or more slave transceivers 
wherein the second message comprises: 
third information modulated according to the first modu­

lation method, wherein the third information com­
prises information that is indicative of an impending 
change in modulation to a second modulation 
method, and 

fourth information, including a payload portion, trans­
mitted after transmission of the third information, the 
fourth information being modulated according to the 
second modulation method, the second modulation 
method being of a different type than the first modu­
lation method, wherein the fourth information com­
prises data intended for a single slave transceiver of 
the one or more slave transceivers, and 

second message address information that is indicative of 
the single slave transceiver being an intended desti­
nation of the fourth information; and 

wherein the second modulation method results in a 
higher data rate than the first modulation method. 

2. The master communication device as in claim 1, wherein 
the master transceiver is configured to communicate over the 
communication medium in accordance with a multi-point 
communication network communication architecture. 

3. The master communication device as in claim 1, wherein 
the master transceiver is configured to transmit the first mes­
sage before the second message. 
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4. The method as in claim 1, wherein the master transceiver 
is configured to transmit the first message after the second 
message. 

5. The master communication device as in claim 1, wherein 
the master transceiver is configured additional data modu- 5 

lated according to the first modulation method after transmit­
ting the fourth information. 

6. The master communication device of claim 1, wherein 
the payload portion included in the fourth information is 
provided for a high data rate application. 

7. The master communication device as in claim 6, wherein 
the high data rate application is configured to access the 
Internet. 

10 

8. The master communication device of claim 1, wherein 
the payload portion included in the second information is 15 

provided for a low data rate application. 
9. The master communication device of claim 8, wherein 

the low data rate application is selected from the group con­
sisting of: power monitoring or control applications. 

10. The master communication device as in claim 1, 20 

wherein the master transceiver is configured to receive slave 
data from the single slave transceiver of the one or more slave 
transceivers, and the slave data is received after transmission 
of the second message and is modulated according to the 
second modulation method. 25 

11. The master communication device as in claim 10, 
wherein the slave data from the single slave transceiver is 
received in response to a request sent from the master trans­
ceiver to the single slave transceiver, the request indicating 
that the master transceiver requests data from the single slave 30 

transceiver. 
12. The master communication device as in claim 1, 

wherein the second information comprises user data. 

10 
whether the message-specific second information will be 
modulated according to the first modulation method or the 
second modulation method. 

18. The master communication device as in claim 1, 
wherein the master transceiver is configured to transmit a 
third message, wherein the third message comprises: 

fifth information, modulated according to the first modu­
lation method, wherein the fifth information is indicative 
of an impending change in modulation to the second 
modulation method; 

sixth information, including a payload portion, transmitted 
after the fifth information and being modulated accord­
ing to the second modulation method, wherein the sixth 
information comprises additional data intended for an 
individual slave transceiver of the one or more slave 
transceivers, and 

third message address information that is indicative of the 
individual slave transceiver of the one or more slave 
transceivers being an intended destination of the sixth 
information. 

19. The master communication device as in claim 18, 
wherein the master transceiver is configured to transmit the 
third message after the transmitting of the first message and 
after the transmitting of the second message. 

20. The master communication device as in claim 18, 
wherein the single slave transceiver and the individual slave 
transceiver are the same slave transceiver. 

21. The master communication device as in claim 1, 
wherein the first information that is included in the first mes­
sage comprises the first message address data. 

22. A communication device configured to communicate 
according to a master/slave relationship in which a slave 
communication from a slave to a master occurs in response to 
a master communication from the master to the slave, the 13. The master communication device as in claim 1, 

wherein the fourth information comprises user data. 35 device comprising: 
14. The master communication device as in claim 1, 

wherein the master transceiver is configured to transmit a 
plurality of user data messages, and the first and second 
messages correspond to messages in the plurality of user data 
messages. 

15. The master communication device as in claim 14, 
wherein each of the plurality of user data messages comprises 
message-specific first information and message-specific sec­
ond information, and for each of the plurality of user data 
messages: 

40 

45 

the message-specific first information is modulated 
according to the first modulation method and the mes­
sage-specific first information is indicative of whether 
the message-specific second information will be modu­
lated using a different type of modulation method than is 50 

used for the message-specific first information; and 
the user data message is indicative of a message-specific 

slave transceiver from among the one or more slave 
transceivers being an intended destination of the mes­
sage-specific second information. 

16. The master communication device as in claim 15, 
wherein: 

55 

for the first message, the message-specific first information 
comprises the first information and the message-specific 
second information comprises the second information; 60 

and 
for the second message, the message-specific first informa­

tion comprises the third information and the message­
specific second information comprises the fourth infor­
mation. 

17. The master communication device as in claim 15, 
wherein the message-specific first information is indicative of 

65 

a transceiver in the role of the master according to the 
master/slave relationship that is configured to send at 
least a plurality of communications, wherein each com­
munication from among said plurality of communica­
tions comprises at least a respective first portion and a 
respective payload portion, wherein each communica-
tion from among said plurality of communications is 
addressed for an intended destination of the respective 
payload portion of that communication, and wherein for 
each communication from among said plurality of com­
munications: 
said respective first portion is modulated according to a 

first modulation method from among at least two 
types of modulation methods, wherein the at least two 
types of modulation methods comprise the first modu­
lation method and a second modulation method, 
wherein the second modulation method is of a differ­
ent type than the first modulation method, 

said respective first portion comprises an indication of 
which of the first modulation method and the second 
modulation method is used for modulating respective 
payload data in the respective payload portion, and 

the payload data is modulated according to at least one of 
the first modulation method or the second modulation 
method in accordance with what is indicated by the 
respective first portion; 

the transceiver further configured to send at least a first 
communication of the plurality of communications such 
that payload data included in a payload portion of the 
first communication is modulated according to the sec­
ond modulation method based on a first portion of the 
first communication indicating that the second modula-
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tion method will be used for modulating the payload 
data in the payload portion of the first communication, 
wherein the payload data is included in the first commu­
nication after the first portion of the first communica­
tion; 

the transceiver further configured to send at least a second 
communication of the plurality of communications such 
that payload data included in a payload portion of the 
second communication is modulated according to the 
first modulation method based on a first portion of the 10 

second communication indicating that the first modula­
tion method will be used for modulating the payload 
data in the payload portion of the second communica­
tion. 

15 
23. The communication device as in claim 22, wherein the 

transceiver is further configured to receive at least a first 
response from a slave transceiver based on sending the first 
communication, and the first response comprises at least first 
response data that modulated according to the second modu- 20 

lation method. 

12 
the transceiver is configured to transmit the third trans­

mission sequence using the first modulation method, 
the transceiver is configured to transmit the fourth trans­

mission sequence using the first modulation method, 
the third transmission sequence includes information 

indicative that the fourth transmission sequence will 
be transmitted using the first modulation method, 

the fourth transmission sequence includes a second pay­
load portion that is transmitted after the third trans­
mission sequence, and 

the second transmitted signals include second address 
information that is indicative of a specified slave 
device being an intended destination of the second 
payload portion . 

27. The master communication device as in claim 26, 
wherein the first transmission sequence also includes infor­
mation that is indicative of the type of modulation method 
used for the second transmission sequence. 

28. The master communication device as in claim 26, 
wherein the master communication device is configured to 
implement a polled multipoint protocol. 24. The communication device as in claim 23, wherein the 

first response was explicitly requested in the first communi­
cation. 

25. The communication device as in claim 23, Wherein the 
transceiver is further configured to receive at least a second 
response based on sending the second communication, and 
the second response comprises at least second response data 
that is modulated according to the first modulation method. 

29. The master communication device as in claim 26, 
wherein the first transmission sequence includes a training 

25 signal. 
30. The master communication device as in claim 29, 

wherein the training signal confirms that a slave may com­
municate using a particular type of modulation method. 

26. A master communication device configured to commu­
nicate according to a master/slave relationship in which a 
slave communication from a slave device to the master com­
munication device occurs in response to a master communi­
cation from the master communication device to the slave 
device, the master communication device comprising: 

31. The master communication device as in claim 29, 
30 wherein the training signal establishes signal level compen­

sation. 
32. The master communication device as in claim 29, 

wherein the training signal establishes a recovery time. 
33. The master communication device as in claim 29, 

35 wherein the training signal permits channel equalization. 
34. The master communication device as in claim 29, 

wherein the training signal permits echo cancellation. 
a transceiver configured to transmit signals over a commu­

nications medium to a slave device using at least two 
different types of modulation methods and to receive 
one or more responses over the communication medium 
that comprise at least respective response data that is 
modulated according to one of the at least two different 
types of modulation methods, the at least two different 
types of modulation methods comprising a first modu­
lation method and a second modulation method, 
wherein the transmitted signals comprise first transmit­
ted signals and second transmitted signals, the first trans­
mitted signals comprise at least two transmission 
sequences, the at least two transmission sequences 
include a first transmission sequence and a second trans­
mission sequence, the transceiver is configured to trans- 50 

mit the first transmission sequence using the first modu­
lation method, and the transceiver is configured to 
transmit the second transmission sequence using the 
second modulation method wherein: 

35. The master communication device as in claim 29, 
wherein the training signal includes parameters for optimiz-

40 ing performance. 
36. The master communication device as in claim 29, 

wherein the training signal includes parameters for the selec­
tion of optional features. 

37. The master communication device as in claim 26, 
45 wherein the transceiver comprises a modulator configured to 

modulate information according to one or more of the first 
modulation method or the second modulation method. 

38. The master communication device as in claim 37, 
wherein the transceiver further comprises a demodulator, the 
demodulator is configured to demodulate information from a 
signal transmitted by a slave, and the signal transmitted by the 
slave is modulated according to the first modulation method 
or the second modulation method. 

the first transmission sequence includes information that 55 

is indicative of an impending change in modulation 
method from the first modulation method to the sec­
ond modulation method, 

39. The master communication device as in claim 38, 
wherein the transceiver further comprises a central process­
ing unit (CPU) operably coupled to the modulator, said CPU 
configured to operate according to programmed instructions 
to select either said first modulation method or said second 

the second transmission sequence includes a payload 
portion that is transmitted after the first transmission 60 

modulation method. 
40. The master communication device as in claim 39, 

wherein the transceiver further comprises a memory device 
operably coupled to said CPU, and wherein said memory 
device is configured to store said programmed instructions. 

sequence, 
the first transmitted signals include first address infor­

mation that is indicative of the slave device being an 
intended destination of the payload portion, 

the second transmitted signals comprise at least a third 
transmission sequence and a fourth transmission 
sequence, 

41. The master communication device as in claim 26, 
65 wherein the second modulation method communicates at a 

data rate that is higher than that of the first modulation 
method. 
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42. The master communication device as in claim 41 
wh~rein sai~ _second modulation method is used for an appli ~ 
cat10n requmng Internet access. 

43. The master communication device as in claim 26 
wherein at least one of said first or second modulation meth~ 5 

ods implements phase modulation. 
44. The master communication device as in claim 43 

wherein said at least one of said first or second modulatio~ 
methods also implements amplitude modulation. 

14 
signals from a slave device according to one or more of said 
first modulation method or said second modulation method. 

50. The master communication device as in claim 26 
wherein said master communication device is configured t~ 
operate in a multipoint network with a plurality of slave 
devices. 

51. The master communication device as in claim 26 
wherein the master communication device is configured t~ 
transmit a trailing signal to complete the master communica­
tion transmission. 

45. The master communication device as in claim 26 10 
wherein at least one of said first or second modulation meth~ 
ods implements quadrature amplitude modulation. 52. The master communication device as in claim 26 

wherein the master transceiver is configured to transmit ~ 
plurality of user data messages, wherein each of the plurality 

15 
of user data messages comprises message-specific first infor­
mation and message- specific second information, and for 
each of the plurality of user data messages: 

46. The master communication device as in claim 26 
wherein at least one of said first or second modulation meth~ 
ods implements discrete multitone modulation. 

47. The master communication device as in claim 26 
wherein said master communication device is configured t~ 
communicate with a first slave using said first modulation 
method and to communicate with a second slave using said 
second modulation method. 

48. The master communication device as in claim 47 
wherein said transceiver is configured to transmit data in ~ 
third payload portion according to said first modulation 
method, and wherein said transceiver is configured to receive 

20 

a slave response from a slave device with a received payload 25 
portion modulated using the first modulation method . 

49. The master communication device as in claim 26 
wherein said transceiver is configured to receive transmissio~ 

the message-specific first information is modulated 
according to the first modulation method and the mes­
sage-specific first information is indicative of whether 
the message-specific second information will be modu­
lated using a different type of modulation method than is 
used for the message-specific first information; and the 
user data message is indicative of a message-specific 
slave transceiver from among one or more slave trans­
ceivers being an intended destination of the message­
specific second information. 

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

007 
EFS Web 2.2.2 

IPR2020-00036 Page 00161

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 161 



DOCKETNO.: REMB 0109 USCON2 PATENT 
- -

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Gordon Bremer 

For: System and Method of Communication Using at Least Two Modulation Methods 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA22313-1450 

Sir: 

AUTHORIZATION TO TREAT A REPLY AS INCORPORATING AN EXTENSION OF TIME 
UNDER C.F.R. § 1.136(a)(3) 

The Commissioner is hereby requested to grant an extension of time for the appropriate length of time, 

should one be necessary, in connection with this filing or any further filing submitted to the U.S. Patent 

and Trademark Office in the above-identified application during the pendency of this application. The 

Commissioner is further authorized to charge any fees related to any such extension of time to Deposit 

Account No. 50-5519. 

Date: August 4, 2011 

Page 1 of 1 

/Joseph R. Klinicki / 
Joseph R. Klinicki 
Registration No.: 68,505 
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SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application is a continuation of U.S. Application No. 12/543,910 filed on 

August 19, 2009, which is a continuation of U.S. Application No. 11/774,803, filed on July 9, 

2007, which is a continuation of U.S. Application No. 10/412,878, filed April 14, 2003, which is 

a continuation-in-part of U.S. Application No. 09/205,205, filed December 4, 1998, and which 

claims priority to and the benefit of the filing date of U. S. Provisional Application No. 

60/067,562, filed December 5, 1997, each of which is incorporated by reference herein. 

TECHNICAL FIELD 

[0002] The present invention relates generally to the fields of data communications and 

modulator/demodulators (modems), and, more particularly, to a data communications system in 

which a plurality of modulation methods are used to facilitate communication among a plurality 

of modem types. 

BACKGROUND 

[0003] In existing data communications systems, a transmitter and receiver modem pair 

can successfully communicate only when the modems are compatible at the physical layer. That 

is, the modems must use compatible modulation methods. This requirement is generally true 

regardless of the network topology. For example, point- to-point, dial-up modems operate in 

- 1 -
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either the industry standard V.34 mode or the industry standard V.22 mode. Similarly, in a 

multipoint architecture, all modems operate, for example, in the industry standard V.27bis mode. 

While the modems may be capable of using several different modulation methods, a single 

common modulation is negotiated at the beginning of a data session to be used throughout the 

duration of the session. Should it become necessary to change modulation methods, the existing 

data session is tom down, and a new session is negotiated using the new modulation method. 

Clearly, tearing down an existing data session causes a significant disruption in communication 

between the two modems. 

[0004] As discussed in the foregoing, communication between modems is generally 

unsuccessful unless a common modulation method is used. In a point-to-point network 

architecture, if a modem attempts to establish a communication session with an incompatible 

modem, one or both of the modems will make several attempts to establish the communication 

link until giving up after a timeout period has expired or the maximum number of retry attempts 

has been reached. Essentially, communication on the link is impossible without replacing one of 

the modems such that the resulting modem pair uses a common modulation method. 

[0005] In a multipoint architecture, a single central, or "master," modem communicates 

with two or more tributary or "trib" modems using a single modulation method. If one or more 

of the trib modems are not compatible with the modulation method used by the master, those 

tribs will be unable to receive communications from the master. Moreover, repeated attempts by 

the master to communicate with the incompatible trib(s) will disturb communications with 

compatible trib(s) due to time wasted in making the futile communication attempts. 

[0006] Thus, communication systems comprised of both high performance and low or 

moderate performance applications can be very cost inefficient to construct. For example, some 

applications (e.g., internet access) require high performance modulation, such as quadrature 

amplitude modulation (QAM), carrier amplitude and phase (CAP) modulation, or discrete 

multitone (DMT) modulation, while other applications (e.g., power monitoring and control) 

require only modest data rates and therefore a low performance modulation method. All users in 

the system will generally have to be equipped with a high performance modem to ensure 

modulation compatibility. These state of the art modems are then run at their lowest data rates 

for those applications that require relatively low data throughput performance. The replacement 

of inexpensive modems with much more expensive state of the art devices due to modulation 

compatibility imposes a substantial cost that is unnecessary in terms of the service and 

performance to be delivered to the end user. 

- 2 -
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[0007] Accordingly, what is sought, and what is not believed to be provided by the 

prior art, is a system and method of communication in which multiple modulation methods are 

used to facilitate communication among a plurality of modems in a network, which have 

heretofore been incompatible. 

SUMMARY 

[0008] The present invention disclosed herein includes communication systems, 

devices, and methods. For example, a device may be capable of communicating according to a 

master/slave relationship in which a communication from a slave to a master occurs in response 

to a communication from the master to the slave. The device may include a transceiver in the 

role of the master for sending transmissions modulated using at least two types of modulation 

methods, for example a first modulation method and a second modulation method. The first 

modulation method may be of a different type than the second modulation method. The 

transmissions may be groups of transmission sequences. A group may be structured with a first 

portion and a payload portion. First information in the first portion may indicate which of the 

first modulation method or the second modulation method is used for modulating second 

information in the payload portion. The transmissions may be addressed for an intended 

destination of the payload portion. First information in a transmission that includes an address 

for an intended destination may include a first sequence in the first portion that is modulated 

according to the first modulation method and that indicates an impending change from the first 

modulation method to the second modulation method. Second information in a transmission that 

includes an address for an intended destination may include a second sequence in the payload 

portion that is modulated according to the second modulation method. The second sequence 

may be transmitted after the first sequence. 

[0009] The present invention has many advantages, a few of which are delineated 

hereafter as merely examples. 

[0010] One advantage of the present invention is that it provides to the use of a 

plurality of modem modulation methods on the same communication medium. 

[0011] Another advantage of the present invention is that a master transceiver can 

communicate seamlessly with tributary transceivers or modems using incompatible modulation 

methods. 

[0012] Other features and advantages of the present invention will become apparent to 

one with skill in the art upon examination of the following drawings and detailed description. It 

- 3 -
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is intended that all such additional features and advantages be included herein within the scope 

of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The present invention can be better understood with reference to the following 

drawings. The components and representations in the drawings are not necessarily to scale, 

emphasis instead being placed upon clearly illustrating the principles of the present invention. 

Moreover, in the drawings, like reference numerals designate corresponding parts throughout the 

several views. 

[0014] FIG. 1 is a block diagram of a prior art multipoint communication system 

including a master transceiver and a plurality of tributary transceivers; 

[0015] FIG. 2 is a ladder diagram illustrating the operation of the multipoint 

communication system of FIG. 1; 

[0016] FIG. 3 is a block diagram of a master transceiver and tributary transceiver for 

use in the multipoint communication system of FIG. 1 in accordance with the principles of the 

present invention; 

[0017] FIG. 4 is a block diagram of a multipoint communication system including the 

master transceiver and a plurality of tributary transceivers of the type illustrated in FIG. 3; 

[0018] FIG. 5 is a ladder diagram illustrating the operation of the multipoint 

communication system of FIG. 4; 

[0019] FIG. 6 is a state diagram for a tributary transceiver of FIGS. 3-5 using a 

secondary modulation method in accordance with the principles of the present invention; 

[0020] FIG. 7 is a state diagram for a tributary transceiver of FIGS. 3-5 using a primary 

modulation method in accordance with the principles of the present invention; and 

[0021] FIG. 8 is a signal diagram for an exemplary transmission according to an 

embodiment. 

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

[0022] While the invention is susceptible to various modifications and alternative 

forms, a specific embodiment thereof is shown by way of example in the drawings and will 

herein be described in detail. It should be understood, however, that there is no intent to limit the 

invention to the particular form disclosed, but on the contrary, the invention is to cover all 
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modifications, equivalents, and alternatives falling within the spirit and scope of the invention as 

defined by the claims. 

[0023] With reference to FIG. 1, a prior art multipoint communication system 22 is 

shown to comprise a master modem or transceiver 24, which communicates with a plurality of 

tributary modems (tribs) or transceivers 26-26 over communication medium 28. Note that all 

tribs 26-26 are identical in that they share a common modulation method with the master 

transceiver 24. Thus, before any communication can begin in multipoint system 22, the master 

transceiver and the tribs 26-26 must agree on a common modulation method. If a common 

modulation method is found, the master transceiver 24 and a single trib 26 will then exchange 

sequences of signals that are particular subsets of all signals that can be communicated via the 

agreed upon common modulation method. These sequences are commonly referred to as 

training signals and can be used for the following purposes: 1) to confirm that the common 

modulation method is available, 2) to establish received signal level compensation, 3) to 

establish time recovery and/or carrier recovery, 4) to permit channel equalization and/or echo 

cancellation, 5) to exchange parameters for optimizing performance and/or to select optional 

features, and 6) to confirm agreement with regard to the foregoing purposes prior to entering into 

data communication mode between the users. In a multipoint system, the address of the trib with 

which the master is establishing communication is also transmitted during the training interval. 

At the end of a data session a communicating pair of modems will typically exchange a sequence 

of signals known as trailing signals for the purpose of reliably stopping the session and 

confirming that the session has been stopped. In a multipoint system, failure to detect the end of 

a session will delay or disrupt a subsequent session. 

[0024] Referring now to FIG. 2, an exemplary multipoint communication session is 

illustrated through use of a ladder diagram. This system uses polled multipoint communication 

protocol. That is, a master controls the initiation of its own transmission to the tribs and permits 

transmission from a trib only when that trib has been selected. At the beginning of the session, 

the master transceiver 24 establishes a common modulation as indicated by sequence 32 that is 

used by both the master 24 and the tribs 26a, 26b for communication. Once the modulation 

scheme is established among the modems in the multipoint system, The master transceiver 24 

transmits a training sequence 34 that includes the address of the trib that the master seeks to 

communicate with. In this case, the training sequence 34 includes the address of trib 26a. As a 

result, trib 26b ignores training sequence 34. After completion of the training sequence 34, 

master transceiver 24 transmits data 36 to trib 26a followed by trailing sequence 38, which 

signifies the end of the communication session. Similarly, with reference to FIG. 8, the sequence 
- 5 -
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170 illustrates a Type A modulation training signal, followed by a Type A modulation data 

signal. Note that trib 26b ignores data 36 and trailing sequence 38 as it was not requested for 

communication during training sequence 34. 

[0025] At the end of trailing sequence 38, trib 26a transmits training sequence 42 to 

initiate a communication session with master transceiver 24. Because master transceiver 24 

selected trib 26a for communication as part of training sequence 34, trib 26a is the only modem 

that will return a transmission. Thus, trib 26a transmits data 44 destined for master transceiver 

24 followed by trailing sequence 46 to terminate the communication session. 

[0026] The foregoing procedure is repeated except master transceiver identifies trib 26b 

in training sequence 48. In this case, trib 26a ignores the training sequence 48 and the subsequent 

transmission of data 52 and trailing sequence 54 because it does not recognize its address in 

training sequence 48. Master transceiver 24 transmits data 52 to trib 26b followed by trailing 

sequence 54 to terminate the communication session. Similarly, with reference to FIG. 8, 

sequence 172 illustrates a Type A modulation signal, with notification of a changes to Types B, 

followed by a Types B modulation data signal. To send information back to master transceiver 

24, trib 26b transmits training sequence 56 to establish a communication session. Master 

transceiver 24 is conditioned to expect data only from trib 26b because trib 26b was selected as 

part of training sequence 48. Trib 26b transmits data 58 to master transceiver 24 terminated by 

trailing sequence 62. 

[0027] The foregoing discussion is based on a two-wire, half-duplex multipoint system. 

Nevertheless, it should be understood that the concept is equally applicable to four-wire systems. 

[0028] Consider the circumstance in which master transceiver 24 and trib 26b share a 

common modulation type A while trib 26a uses a second modulation type B. When master 

transceiver attempts to establish A as a common modulation during sequence 32, trib 26a will 

not be able to understand that communication. Moreover, trib 26a will not recognize its own 

address during training interval 34 and will therefore ignore data 36 and trailing sequence 38. 

Master transceiver 24 may time out waiting for a response from trib 26a because trib 26a will 

never transmit training sequence 42, data 44, and trailing sequence 46 due to the failure of trib 

26a to recognize the communication request (training sequence 34) from master transceiver 24. 

Thus, if the tribs in a multipoint communication system use a plurality of modulation methods, 

the overall communication efficiency will be disrupted as specific tribs will be unable to 

decipher certain transmissions from the master transceiver and any unilateral transmission by a 

trib that has not been addressed by the master transceiver will violate the multipoint protocol. 
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[0029] As discussed hereinbefore, however, it is desirable to design a multipoint 

communication system comprising tribs that use a plurality of modulation methods. For example, 

one moderately priced trib may be used to communicate at a relatively high data rate for some 

applications, such as Internet access, while another, lower priced, trib is used to communicate at 

a lower data rate for other applications, such as power monitoring and control. The needs of 

these different applications cannot be efficiently met by a single modulation. While it is possible 

to use high performance tribs running state of the art modulation methods such as QAM, CAP, or 

DMT to implement both the high and low data rate applications, significant cost savings can be 

achieved if lower cost tribs using low performance modulation methods are used to implement 

the lower data rate applications. 

[0030] A block diagram of a master transceiver 64 in communication with a trib 66 in 

accordance with the principles of the present invention is shown in FIG. 3. Master transceiver 64 

comprises a central processing unit (CPU) 68 in communication with modulator 72, demodulator 

74, and memory 76. Memory 76 holds software control program 78 and any data necessary for 

the operation of master transceiver 64. Control program 78 includes logic for implementing a 

plurality of modulation methods. For purposes of illustration, control program 78 can implement 

both a type A and a type B modulation through modulator 72 and demodulator 74. 

[0031] Trib 66 comprises CPU 82 in communication with modulator 84, demodulator 

86, and memory 88. Memory 88, likewise holds software control program 92 and any data 

necessary for the operation of trib 66. Control programs 78 and 92, are executed by CPUs 68 and 

82 and provide the control logic for the processes to be discussed herein. Control program 92 

includes logic for implementing a particular modulation method, which, for purposes of 

illustration, is called type X Inasmuch as master transceiver 64 is capable of running either a 

type A or a type B modulation method, type X refers to one of those two modulation methods. 

The master transceiver 64 communicates with trib 66 over communication medium 94. 

[0032] Referring now to FIG. 4, a multipoint communication system 100 is shown 

comprising a master transceiver 64 along with a plurality of tribs 66-66. In this example, two 

tribs 66a-66a run a type A modulation method while one trib 66b runs a type B modulation 

method. The present invention permits a secondary or embedded modulation method (e.g., type 

B) to replace the standard modulation method (e.g., type A) after an initial training sequence. 

This allows the master transceiver 64 to communicate seamlessly with tribs of varying types. 

[0033] The operation of multipoint communication system 100 will be described 

hereafter with reference to the ladder diagram of FIG. 5 and the state diagrams of FIGS. 6 and 7. 

A communication session between the master transceiver 64 and a type B trib 66b will be 
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discussed first. A state diagram for a type B trib 66b is shown in FIG. 6. Type B trib 66b is 

initialized in state 102 in which type A modulation transmissions are ignored. In the present 

example, the primary modulation method is type A, thus, as shown in FIG. 5, master transceiver 

64 establishes type A as the primary modulation in sequence 104. Note that because trib 66b 

responds only to type B modulation transmissions, only the type A tribs 66a-66a are receptive to 

transmission sequence 104. 

[0034] To switch from type A modulation to type B modulation, master transceiver 64 

transmits a training sequence 106 to type A tribs 66a in which these tribs are notified of an 

impending change to type B modulation. The switch to type B modulation could be limited 

according to a specific time interval or for the communication of a particular quantity of data. 

After notifying the type A tribs 66a of the change to type B modulation, master transceiver 64, 

using type B modulation, transmits data along with an address in sequence 108, which is 

destined for a particular type B trib 66b. The type B trib 66b targeted by the master transceiver 

64 will transition to state 112 as shown in FIG. 6 upon detecting its own address where it 

processes the data transmitted in sequence 108. 

[0035] After completing transmission sequence 108, master transceiver 64 transmits a 

trailing sequence 114 using type A modulation thus notifying all type A tribs 66a that type B 

modulation transmission is complete. If master transceiver 64 has not transmitted a poll request 

to the type B trib 66b in sequence 108, then the type B trib 66b that was in communication with 

the master transceiver 64 will return to state 102 after timing out based on the particular time 

interval defined for the type B modulation transmission or transfer of the particular quantity of 

data. Note that the trailing sequence 114 is ineffective in establishing the termination of a 

communication session between master transceiver 64 and a type B trib 66b because the trailing 

sequence is transmitted using type A modulation. 

[0036] If, however, master transceiver 64 transmitted a poll request in sequence 108, 

then the type B trib 66b transitions to state 116 where it will transmit data, using type B 

modulation, to master transceiver 64 in sequence 118. After completion of this transmission, the 

type B trib 66b returns to state 102 where type A transmissions are ignored. 

[0037] With reference to FIG. 5 and FIG. 7, a communication session between the 

master transceiver 64 and a type A trib 66a will now be discussed. A state diagram for a type A 

trib 66a is shown in FIG. 7. A type A trib 66a is initialized in state 122 in which it awaits a type 

A modulation training sequence. If, however, master transceiver transmits a training sequence in 

which the type A tribs 66a-66a are notified of a change to type B modulation as indicated by 

sequence 106, then a transition is made to state 124 where all type B transmissions are ignored 
- 8 -
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until a type A modulation trailing sequence ( e.g., sequence 114) is detected. Upon detecting the 

type A trailing sequence, a type A trib 66a returns to state 122 where it awaits a training 

sequence. 

[0038] To initiate a communication session with a type A trib 66a, master transceiver 

64 transmits a training sequence 126 in which an address of a particular type A trib 66a is 

identified. The identified type A trib 66a recognizes its own address and transitions to state 128 

to receive data from master transceiver 64 as part of sequence 132. 

[0039] After completing transmission sequence 132, master transceiver 64 transmits a 

trailing sequence 134 using type A modulation signifying the end of the current communication 

session. If master transceiver 64 has not transmitted a poll request to the type A trib 66a in 

sequence 132, then the type A trib 66a that was in communication with the master transceiver 64 

will return to state 122 after receiving trailing sequence 134. 

[0040] If, however, master transceiver 64 transmitted a poll request in sequence 132, 

then the type A trib 66a transitions to state 136 after receiving trailing sequence 134 where it will 

transmit training sequence 138, followed by data sequence 142, and terminated by trailing 

sequence 144 all using type A modulation. After completion of these transmissions, the type A 

trib 66a returns to state 122 to await the next type A modulation training sequence by master 

transceiver 64. 

[0041] The control programs 78 and 92 of the present invention can be implemented in 

hardware, software, firmware, or a combination thereof. In the preferred embodiment(s), the 

control programs 78 and 92 are implemented in software or firmware that is stored in a memory 

and that is executed by a suitable instruction execution system. 

[0042] The control programs 78 and 92, which comprise an ordered listing of 

executable instructions for implementing logical functions, can be embodied in any computer­

readable medium for use by or in connection with an instruction execution system, apparatus, or 

device, such as a computer-based system, processor-containing system, or other system that can 

fetch the instructions from the instruction execution system, apparatus, or device and execute the 

instructions. In the context of this document, a "computer-readable medium" can be any means 

that can contain, store, communicate, propagate, or transport the program for use by or in 

connection with the instruction execution system, apparatus, or device. The computer readable 

medium can be, for example but not limited to, an electronic, magnetic, optical, electromagnetic, 

infrared, or semiconductor system, apparatus, device, or propagation medium. More specific 

examples (a nonexhaustive list) of the computer-readable medium would include the following: 

an electrical connection (electronic) having one or more wires, a portable computer diskette 
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(magnetic), a random access memory (RAM) (magnetic), a read-only memory (ROM) 

(magnetic), an erasable programmable read-only memory (EPROM or Flash memory) 

(magnetic), an optical fiber (optical), and a portable compact disc read-only memory (CDROM) 

(optical). Note that the computer-readable medium could even be paper or another suitable 

medium upon which the program is printed, as the program can be electronically captured, via 

for instance optical scanning of the paper or other medium, then compiled, interpreted or 

otherwise processed in a suitable manner if necessary, and then stored in a computer memory. 

[0043] In concluding the detailed description, it should be noted that it will be obvious 

to those skilled in the art that many variations and modifications can be made to the preferred 

embodiment without substantially departing from the principles of the present invention. All 

such variations and modifications are intended to be included herein within the scope of the 

present invention, as set forth in the following claims. Further, in the claims hereafter, the 

corresponding structures, materials, acts, and equivalents of all means or step plus function 

elements are intended to include any structure, material, or acts for performing the functions with 

other claimed elements as specifically claimed. 
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What is Claimed: 

1. A communication system, comprising: 

a transmitter capable of transmitting at least two modulation methods, wherein the at least 

two modulation methods comprise a first modulation method and a second modulation, wherein 

the second method is different than the first modulation method, and wherein the first transceiver 

is configured to transmit 

a first sequence, in the first modulation method, that indicates an impending 

change from the first modulation method to the second modulation method, and 

a second sequence, in the second modulation method, wherein the second 

sequence is transmitted after the first data sequence. 

2. The system of claim 1, wherein the transceiver is configured to transmit a third sequence 

after the second sequence, wherein the third sequence is transmitted in the first modulation 

method and indicates that communication has reverted to the first modulation method. 

3. The system of claim 1, wherein first modulation method is a frequency shift keying 

modulation. 

4. The system of claim 3, wherein the second modulation method is a shift keying 

modulation. 

5. The system of claim 1, wherein the second modulation method is different than the first 

modulation method in performance. 

6. The system of claim 5, wherein the first modulation method has a lower performance 

than the second modulation method. 

7. The system of claim 1, wherein the second modulation method is different than the first 

modulation method in data rate. 

8. The system of claim 7, wherein the first modulation method has a lower data rate than the 

second modulation method. 
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9. The system of claim 1, wherein the first transceiver is configured to transmit the second 

sequence according to a specific time interval. 

10. The system of claim 1, wherein the first transceiver is configured to transmit the second 

sequence according to a particular quantity of data. 

11. The system of claim 1, further comprising a processor and a memory, wherein the 

memory has stored therein instructions that when executed by the processor cause the transmitter 

to transmit the first sequence and the second sequence. 

12. The system of claim 11, wherein the memory has stored therein program code for the first 

modulation method and the second modulation method. 

13. The system of claim 11, wherein the memory comprises random access memory. 

14. The system of claim 11, wherein the memory comprises read-only memory. 

15. The device of claim 11, wherein the memory has stored therein program code for a 

multipoint communications protocol. 

16. The system of claim 1, wherein the first sequence comprises an address. 

17. The system of claim 1, wherein the first sequence and the second sequence are contained 

in a burst transmission. 

18. The system of claim 17, wherein the burst transmission is a poll in accordance with a 

multipoint communications protocol. 

19. A communications device, comprising: 

a processor; and 

a memory having stored therein executable instructions for execution by the processor, 

wherein the executable instructions direct transmission of first data with a first modulation 

method followed by second data with a second modulation method, wherein the first modulation 

method is different than the second modulation method, and wherein the first data comprises an 
- 12 -

020 
IPR2020-00036 Page 00174

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 174 



REMB 0 109 USCON2 - -

indication of an impending change from the first modulation method to the second modulation 

method. 

20. The device of claim 19, wherein the executable instructions direct transmission of third 

data with the first modulation method after the second data, wherein the third data indicates that 

communication has reverted to the first modulation method. 

- 13 -
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ABSTRACT 

A device may be capable of communicating using at least two type types of modulation 

methods. The device may include a transceiver capable of acting as a master according to a 

master/slave relationship in which communication from a slave to a master occurs in response to 

communication from the master to the slave. The master transceiver may send transmissions 

structured with a first portion and a payload portion. Information in the first portion may be 

modulated according to a first modulation method and indicate an impending change to a second 

modulation method, which is used for transmitting the payload portion. The discrete transmissions 

may be addressed for an intended destination of the payload portion. 
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EFSID: 10671713 

Application Number: 13198568 

International Application Number: 

Confirmation Number: 8059 

Title of Invention: 
System and Method of Communication Using at Least Two Modulation 
Methods 

First Named Inventor/Applicant Name: Gordon Bremer 

Customer Number: 15027 

Filer: Michael Koptiw Jr./diana kang 

Filer Authorized By: Michael Koptiw Jr. 

Attorney Docket Number: REMB_0l 09_USCON2 

Receipt Date: 04-AUG-2011 

Filing Date: 

Time Stamp: 18:36:20 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1090 

RAM confirmation Number 5430 

Deposit Account 505519 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fen~~ IPR2020-00036 Page 00187
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

275225 

1 Transmittal of New Application 
REMB0l 09USCON2transmittalfi 

2 
led080411.pdf 

no 
008920cf43733dfe23111e3cbfbb1e9af159 

b724 

Warnings: 

Information: 

1031825 

2 Application Data Sheet 
REMB0l 09USCON2ADSfiled080 

5 
411.pdf 

no 
8de01 cf65cb667 ea93bdc6e2f6e0c3c55f92 

6581 

Warnings: 

Information: 

71613 

3 
Authorization for Extension of Time all REMB0l 09USCON02authexttim 

1 
replies efiled080411 final.pdf 

no 
fd64b709e 18d8f8dc875190a2e917d50e1 7 

12526 

Warnings: 

Information: 

114148 

4 
REMB_0l 09_USCON2_APPLICA 

TION.pdf 
yes 14 

6b77635c9baeebd245a6574a03539fdce34 
c1f41 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 10 

Claims 11 13 

Abstract 14 14 

Warnings: 

Information: 

289281 

5 
Drawings-only black and white line REMB_0l 09_USCONdrawings. 

no 8 
drawings pdf 

54ea8acb8813 a3 9 3b0b4d 7704 2f1 6eb85 f6 
35dc3 

Warnings: 

Information: 

32846 

6 Fee Worksheet (SB06) fee-info.pdf no 2 
c0ef9d7 ed0cbfbaf50858f3254f74415e917a 

ceb 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 1814938 

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

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

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

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

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

13/198,568 

15027 

08/04/2011 Gordon Bremer REMB_0109 _USCON2 

CONFIRMATION NO. 8059 
FORMALITIES LETTER 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

1111111111111111111111 ll]~!l]!~l!~l!~l!~UII ~Hll lllll 111111111111111111 

Date Mailed: 08/17/2011 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

• The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest, 
is required. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in 
37 CFR 1.16(f) of $130 for a non-small entity, must be submitted. 

SUMMARY OF FEES DUE: 

Total fee(s) required within TWO MONTHS from the date of this Notice is $130 for a non-small entity 
• $130 Surcharge. 
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Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/ sareebuddin/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/198,568 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 330 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 540 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 220 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= OR X 52 = 0.00 

INDEPENDENT CLAIMS 2 minus 3 = X 220 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $270 ($135 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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APPLICATION 
NUMBER 

13/198,568 

15027 

FILING or 
37l(c)DATE 

08/04/2011 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

GRPART 

UNIT 

2611 
FIL FEE REC'D 

1090 

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

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

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

REMB_0109_USCON2 20 2 
CONFIRMATION NO. 8059 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~l!~UII ~Ull 11111111111111111111111 

Date Mailed: 08/17/2011 

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

Applicant( s) 
Gordon Bremer, Clearwater, FL; 

Assignment For Published Patent Application 
SUMMIT TECHNOLOGY SYSTEMS, LP, Bala Cynwyd, PA 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 12/543,910 08/19/2009 
which is a CON of 11/774,803 07/09/2007 PAT 7,675,965 
which is a CON of 10/412,878 04/14/2003 PAT 7,248,626 
which is a CIP of 09/205,205 12/04/1998 PAT 6,614,838 
which claims benefit of 60/067,562 12/05/1997 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 

If Required, Foreign Filing License Granted: 08/16/2011 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/198,568 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
page 1 of 3 
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Title 

System and Method of Communication Using at Least Two Modulation Methods 

Preliminary Class 

375 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

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

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

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

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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Exhibit C 
PTO/SB/05 (08-08) 

Approved for use through 09/30/2010. 0MB 0651-0032 
U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995 no Persons are reauired to resPond to a collection of information unless it disPlavs a valid 0MB control number. 
r 

REMB_0109_USCON2 " UTILITY Attorney Docket No. 

PATENT APPLICATION First Inventor Gordon Bremer 

TRANSMITTAL Title System and Method of Communication 

\.. (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. _) 

APPLICATION ELEMENTS 
Commissioner for Patents 

ADDRESS TO: P.O. Box 1450 
See MPEP chapter 600 concerning utility patent application contents. Alexandria VA 22313-1450 

1.0 Fee Transmittal Form (e.g., PTO/SB/17) ACCOMPANYING APPLICATION PARTS 

2. • Applicant claims small entity status. 
9. D Assignment Papers (cover sheet & document(s)) See 37 CFR 1.27. 

3.0 Specification [Total Pages 14 l Name of Assignee Both the claims and abstract must start on a new page 
(For information on the preferred arrangement, see MPEP 608.0t(a)) 

4.0 Drawing(s) (35 U.S.C. 113) [Total Sheets 8 I 

5. Oath or Declaration [Total Sheets l 10. D 37 CFR 3.73(b) Statement • Power of 
a. B Newly executed (original or copy) (when there is an assignee) Attorney 
b. A copy from a prior application (37 CFR 1.63(d)) 

[]or continuation/divisional with Box 18 completed) 11. • English Translation Document (if applicable) 
i. DELETION OF INVENTOR(S) 

Signed statement attached deleting inventor(s) 12. 0 lnfoEj'tion Disclosure Statement (PTO/SB/08 or PT0-1449) 
name in the prior application, see 37 CFR Copies of citations attached 
1.63(d)(2) and 1.33(b). 

6.0 Application Data Sheet. See 37 CFR 1. 76 
13. D Preliminary Amendment 

7. • CD-ROM or CD-R in duplicate, large table or 
14. D Return Receipt Postcard (MPEP 503) 

caputer Program (Appendix) 
Landscape Table on CD 

(Should be specifically itemized) 

8. Nucleotide and/or Amino Acid Sequence Submission 15. D Certified Copy of Priority Document(s) 

(if applicable, items a. - c. are required) (if foreign priority is claimed) 

a. • Computer Readable Form (CRF) 
b. Specification Sequence Listing on: 16. D Nonpublication Request under 35 U.S.C. 122(b)(2)(B)(i). 

• 
Applicant must attach form PTO/SB/35 or equivalent. 

i. CD-ROM or CD-R (2 copies); or 0 Other: Authorization to Treat a Re~li as ii. • Paper 17. 

C. • Statements verifying identity of above copies lncor~orating an Extension of Time Under CFR 1.136 

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the 
specification following the title, or in an Application Data Sheet under 37 CFR 1. 76: 

0 Continuation • Divisional D Continuation-in-part (CIP) of prior application No.:12/~4~,9.lO ................. 

Prior application information: Examiner Dae V. Ha Art Unit: 2611 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: I 15027 I OR D Correspondence address below 

Name 

Address 

City I State Zip Code 

Country I Telephone Email 

Signature /Joseph R. Klinicki/ I Date August 4, 2011 

Name 
Joseph R. Klinicki Registration No. I 

(Print/Type) (Attornev/Aqent) 68505 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the US PTO becomes aware of a violation or potential 
violation of law or regulation. 
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PTO/SB/14 (11-08) 
Approved for use through 09/30/2010. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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SYSTEM AND METHOD OF COMMUNICATION USING AT LEAST TWO 
MODULATION METHODS 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application is a continuation of U.S. Application No. 12/543,910 filed on 

August 19, 2009, which is a continuation of U.S. Application No. 11/774,803, filed on July 9, 

2007, which is a continuation of U.S. Application No. 10/412,878, filed April 14, 2003, which is 

a continuation-in-part of U.S. Application No. 09/205,205, filed December 4, 1998, and which 

claims priority to and the benefit of the filing date of U. S. Provisional Application No. 

60/067,562, filed December 5, 1997, each of which is incorporated by reference herein. 

TECHNICAL FIELD 

[0002] The present invention relates generally to the fields of data communications and 

modulator/demodulators (modems), and, more particularly, to a data communications system in 

which a plurality of modulation methods are used to facilitate communication among a plurality 

of modem types. 

BACKGROUND 

[0003] In existing data communications systems, a transmitter and receiver modem pair 

can successfully communicate only when the modems are compatible at the physical layer. That 

is, the modems must use compatible modulation methods. This requirement is generally true 

regardless of the network topology. For example, point- to-point, dial-up modems operate in 

- 1 -
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either the industry standard V.34 mode or the industry standard V.22 mode. Similarly, in a 

multipoint architecture, all modems operate, for example, in the industry standard V.27bis mode. 

While the modems may be capable of using several different modulation methods, a single 

common modulation is negotiated at the beginning of a data session to be used throughout the 

duration of the session. Should it become necessary to change modulation methods, the existing 

data session is tom down, and a new session is negotiated using the new modulation method. 

Clearly, tearing down an existing data session causes a significant disruption in communication 

between the two modems. 

[0004] As discussed in the foregoing, communication between modems is generally 

unsuccessful unless a common modulation method is used. In a point-to-point network 

architecture, if a modem attempts to establish a communication session with an incompatible 

modem, one or both of the modems will make several attempts to establish the communication 

link until giving up after a timeout period has expired or the maximum number of retry attempts 

has been reached. Essentially, communication on the link is impossible without replacing one of 

the modems such that the resulting modem pair uses a common modulation method. 

[0005] In a multipoint architecture, a single central, or "master," modem communicates 

with two or more tributary or "trib" modems using a single modulation method. If one or more 

of the trib modems are not compatible with the modulation method used by the master, those 

tribs will be unable to receive communications from the master. Moreover, repeated attempts by 

the master to communicate with the incompatible trib(s) will disturb communications with 

compatible trib(s) due to time wasted in making the futile communication attempts. 

[0006] Thus, communication systems comprised of both high performance and low or 

moderate performance applications can be very cost inefficient to construct. For example, some 

applications (e.g., internet access) require high performance modulation, such as quadrature 

amplitude modulation (QAM), carrier amplitude and phase (CAP) modulation, or discrete 

multitone (DMT) modulation, while other applications (e.g., power monitoring and control) 

require only modest data rates and therefore a low performance modulation method. All users in 

the system will generally have to be equipped with a high performance modem to ensure 

modulation compatibility. These state of the art modems are then run at their lowest data rates 

for those applications that require relatively low data throughput performance. The replacement 

of inexpensive modems with much more expensive state of the art devices due to modulation 

compatibility imposes a substantial cost that is unnecessary in terms of the service and 

performance to be delivered to the end user. 

- 2 -
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[0007] Accordingly, what is sought, and what is not believed to be provided by the 

prior art, is a system and method of communication in which multiple modulation methods are 

used to facilitate communication among a plurality of modems in a network, which have 

heretofore been incompatible. 

SUMMARY 

[0008] The present invention disclosed herein includes communication systems, 

devices, and methods. For example, a device may be capable of communicating according to a 

master/slave relationship in which a communication from a slave to a master occurs in response 

to a communication from the master to the slave. The device may include a transceiver in the 

role of the master for sending transmissions modulated using at least two types of modulation 

methods, for example a first modulation method and a second modulation method. The first 

modulation method may be of a different type than the second modulation method. The 

transmissions may be groups of transmission sequences. A group may be structured with a first 

portion and a payload portion. First information in the first portion may indicate which of the 

first modulation method or the second modulation method is used for modulating second 

information in the payload portion. The transmissions may be addressed for an intended 

destination of the payload portion. First information in a transmission that includes an address 

for an intended destination may include a first sequence in the first portion that is modulated 

according to the first modulation method and that indicates an impending change from the first 

modulation method to the second modulation method. Second information in a transmission that 

includes an address for an intended destination may include a second sequence in the payload 

portion that is modulated according to the second modulation method. The second sequence 

may be transmitted after the first sequence. 

[0009] The present invention has many advantages, a few of which are delineated 

hereafter as merely examples. 

[0010] One advantage of the present invention is that it provides to the use of a 

plurality of modem modulation methods on the same communication medium. 

[0011] Another advantage of the present invention is that a master transceiver can 

communicate seamlessly with tributary transceivers or modems using incompatible modulation 

methods. 

[0012] Other features and advantages of the present invention will become apparent to 

one with skill in the art upon examination of the following drawings and detailed description. It 

- 3 -
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is intended that all such additional features and advantages be included herein within the scope 

of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The present invention can be better understood with reference to the following 

drawings. The components and representations in the drawings are not necessarily to scale, 

emphasis instead being placed upon clearly illustrating the principles of the present invention. 

Moreover, in the drawings, like reference numerals designate corresponding parts throughout the 

several views. 

[0014] FIG. 1 is a block diagram of a prior art multipoint communication system 

including a master transceiver and a plurality of tributary transceivers; 

[0015] FIG. 2 is a ladder diagram illustrating the operation of the multipoint 

communication system of FIG. 1; 

[0016] FIG. 3 is a block diagram of a master transceiver and tributary transceiver for 

use in the multipoint communication system of FIG. 1 in accordance with the principles of the 

present invention; 

[0017] FIG. 4 is a block diagram of a multipoint communication system including the 

master transceiver and a plurality of tributary transceivers of the type illustrated in FIG. 3; 

[0018] FIG. 5 is a ladder diagram illustrating the operation of the multipoint 

communication system of FIG. 4; 

[0019] FIG. 6 is a state diagram for a tributary transceiver of FIGS. 3-5 using a 

secondary modulation method in accordance with the principles of the present invention; 

[0020] FIG. 7 is a state diagram for a tributary transceiver of FIGS. 3-5 using a primary 

modulation method in accordance with the principles of the present invention; and 

[0021] FIG. 8 is a signal diagram for an exemplary transmission according to an 

embodiment. 

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

[0022] While the invention is susceptible to various modifications and alternative 

forms, a specific embodiment thereof is shown by way of example in the drawings and will 

herein be described in detail. It should be understood, however, that there is no intent to limit the 

invention to the particular form disclosed, but on the contrary, the invention is to cover all 

- 4 -
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modifications, equivalents, and alternatives falling within the spirit and scope of the invention as 

defined by the claims. 

[0023] With reference to FIG. 1, a prior art multipoint communication system 22 is 

shown to comprise a master modem or transceiver 24, which communicates with a plurality of 

tributary modems (tribs) or transceivers 26-26 over communication medium 28. Note that all 

tribs 26-26 are identical in that they share a common modulation method with the master 

transceiver 24. Thus, before any communication can begin in multipoint system 22, the master 

transceiver and the tribs 26-26 must agree on a common modulation method. If a common 

modulation method is found, the master transceiver 24 and a single trib 26 will then exchange 

sequences of signals that are particular subsets of all signals that can be communicated via the 

agreed upon common modulation method. These sequences are commonly referred to as 

training signals and can be used for the following purposes: 1) to confirm that the common 

modulation method is available, 2) to establish received signal level compensation, 3) to 

establish time recovery and/or carrier recovery, 4) to permit channel equalization and/or echo 

cancellation, 5) to exchange parameters for optimizing performance and/or to select optional 

features, and 6) to confirm agreement with regard to the foregoing purposes prior to entering into 

data communication mode between the users. In a multipoint system, the address of the trib with 

which the master is establishing communication is also transmitted during the training interval. 

At the end of a data session a communicating pair of modems will typically exchange a sequence 

of signals known as trailing signals for the purpose of reliably stopping the session and 

confirming that the session has been stopped. In a multipoint system, failure to detect the end of 

a session will delay or disrupt a subsequent session. 

[0024] Referring now to FIG. 2, an exemplary multipoint communication session is 

illustrated through use of a ladder diagram. This system uses polled multipoint communication 

protocol. That is, a master controls the initiation of its own transmission to the tribs and permits 

transmission from a trib only when that trib has been selected. At the beginning of the session, 

the master transceiver 24 establishes a common modulation as indicated by sequence 32 that is 

used by both the master 24 and the tribs 26a, 26b for communication. Once the modulation 

scheme is established among the modems in the multipoint system, The master transceiver 24 

transmits a training sequence 34 that includes the address of the trib that the master seeks to 

communicate with. In this case, the training sequence 34 includes the address of trib 26a. As a 

result, trib 26b ignores training sequence 34. After completion of the training sequence 34, 

master transceiver 24 transmits data 36 to trib 26a followed by trailing sequence 38, which 

signifies the end of the communication session. Similarly, with reference to FIG. 8, the sequence 
- 5 -
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170 illustrates a Type A modulation training signal, followed by a Type A modulation data 

signal. Note that trib 26b ignores data 36 and trailing sequence 38 as it was not requested for 

communication during training sequence 34. 

[0025] At the end of trailing sequence 38, trib 26a transmits training sequence 42 to 

initiate a communication session with master transceiver 24. Because master transceiver 24 

selected trib 26a for communication as part of training sequence 34, trib 26a is the only modem 

that will return a transmission. Thus, trib 26a transmits data 44 destined for master transceiver 

24 followed by trailing sequence 46 to terminate the communication session. 

[0026] The foregoing procedure is repeated except master transceiver identifies trib 26b 

in training sequence 48. In this case, trib 26a ignores the training sequence 48 and the subsequent 

transmission of data 52 and trailing sequence 54 because it does not recognize its address in 

training sequence 48. Master transceiver 24 transmits data 52 to trib 26b followed by trailing 

sequence 54 to terminate the communication session. Similarly, with reference to FIG. 8, 

sequence 172 illustrates a Type A modulation signal, with notification of a changes to Types B, 

followed by a Types B modulation data signal. To send information back to master transceiver 

24, trib 26b transmits training sequence 56 to establish a communication session. Master 

transceiver 24 is conditioned to expect data only from trib 26b because trib 26b was selected as 

part of training sequence 48. Trib 26b transmits data 58 to master transceiver 24 terminated by 

trailing sequence 62. 

[0027] The foregoing discussion is based on a two-wire, half-duplex multipoint system. 

Nevertheless, it should be understood that the concept is equally applicable to four-wire systems. 

[0028] Consider the circumstance in which master transceiver 24 and trib 26b share a 

common modulation type A while trib 26a uses a second modulation type B. When master 

transceiver attempts to establish A as a common modulation during sequence 32, trib 26a will 

not be able to understand that communication. Moreover, trib 26a will not recognize its own 

address during training interval 34 and will therefore ignore data 36 and trailing sequence 38. 

Master transceiver 24 may time out waiting for a response from trib 26a because trib 26a will 

never transmit training sequence 42, data 44, and trailing sequence 46 due to the failure of trib 

26a to recognize the communication request (training sequence 34) from master transceiver 24. 

Thus, if the tribs in a multipoint communication system use a plurality of modulation methods, 

the overall communication efficiency will be disrupted as specific tribs will be unable to 

decipher certain transmissions from the master transceiver and any unilateral transmission by a 

trib that has not been addressed by the master transceiver will violate the multipoint protocol. 

- 6 -
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[0029] As discussed hereinbefore, however, it is desirable to design a multipoint 

communication system comprising tribs that use a plurality of modulation methods. For example, 

one moderately priced trib may be used to communicate at a relatively high data rate for some 

applications, such as Internet access, while another, lower priced, trib is used to communicate at 

a lower data rate for other applications, such as power monitoring and control. The needs of 

these different applications cannot be efficiently met by a single modulation. While it is possible 

to use high performance tribs running state of the art modulation methods such as QAM, CAP, or 

DMT to implement both the high and low data rate applications, significant cost savings can be 

achieved if lower cost tribs using low performance modulation methods are used to implement 

the lower data rate applications. 

[0030] A block diagram of a master transceiver 64 in communication with a trib 66 in 

accordance with the principles of the present invention is shown in FIG. 3. Master transceiver 64 

comprises a central processing unit (CPU) 68 in communication with modulator 72, demodulator 

74, and memory 76. Memory 76 holds software control program 78 and any data necessary for 

the operation of master transceiver 64. Control program 78 includes logic for implementing a 

plurality of modulation methods. For purposes of illustration, control program 78 can implement 

both a type A and a type B modulation through modulator 72 and demodulator 74. 

[0031] Trib 66 comprises CPU 82 in communication with modulator 84, demodulator 

86, and memory 88. Memory 88, likewise holds software control program 92 and any data 

necessary for the operation of trib 66. Control programs 78 and 92, are executed by CPUs 68 and 

82 and provide the control logic for the processes to be discussed herein. Control program 92 

includes logic for implementing a particular modulation method, which, for purposes of 

illustration, is called type X Inasmuch as master transceiver 64 is capable of running either a 

type A or a type B modulation method, type X refers to one of those two modulation methods. 

The master transceiver 64 communicates with trib 66 over communication medium 94. 

[0032] Referring now to FIG. 4, a multipoint communication system 100 is shown 

comprising a master transceiver 64 along with a plurality of tribs 66-66. In this example, two 

tribs 66a-66a run a type A modulation method while one trib 66b runs a type B modulation 

method. The present invention permits a secondary or embedded modulation method (e.g., type 

B) to replace the standard modulation method (e.g., type A) after an initial training sequence. 

This allows the master transceiver 64 to communicate seamlessly with tribs of varying types. 

[0033] The operation of multipoint communication system 100 will be described 

hereafter with reference to the ladder diagram of FIG. 5 and the state diagrams of FIGS. 6 and 7. 

A communication session between the master transceiver 64 and a type B trib 66b will be 
- 7 -
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discussed first. A state diagram for a type B trib 66b is shown in FIG. 6. Type B trib 66b is 

initialized in state 102 in which type A modulation transmissions are ignored. In the present 

example, the primary modulation method is type A, thus, as shown in FIG. 5, master transceiver 

64 establishes type A as the primary modulation in sequence 104. Note that because trib 66b 

responds only to type B modulation transmissions, only the type A tribs 66a-66a are receptive to 

transmission sequence 104. 

[0034] To switch from type A modulation to type B modulation, master transceiver 64 

transmits a training sequence 106 to type A tribs 66a in which these tribs are notified of an 

impending change to type B modulation. The switch to type B modulation could be limited 

according to a specific time interval or for the communication of a particular quantity of data. 

After notifying the type A tribs 66a of the change to type B modulation, master transceiver 64, 

using type B modulation, transmits data along with an address in sequence 108, which is 

destined for a particular type B trib 66b. The type B trib 66b targeted by the master transceiver 

64 will transition to state 112 as shown in FIG. 6 upon detecting its own address where it 

processes the data transmitted in sequence 108. 

[0035] After completing transmission sequence 108, master transceiver 64 transmits a 

trailing sequence 114 using type A modulation thus notifying all type A tribs 66a that type B 

modulation transmission is complete. If master transceiver 64 has not transmitted a poll request 

to the type B trib 66b in sequence 108, then the type B trib 66b that was in communication with 

the master transceiver 64 will return to state 102 after timing out based on the particular time 

interval defined for the type B modulation transmission or transfer of the particular quantity of 

data. Note that the trailing sequence 114 is ineffective in establishing the termination of a 

communication session between master transceiver 64 and a type B trib 66b because the trailing 

sequence is transmitted using type A modulation. 

[0036] If, however, master transceiver 64 transmitted a poll request in sequence 108, 

then the type B trib 66b transitions to state 116 where it will transmit data, using type B 

modulation, to master transceiver 64 in sequence 118. After completion of this transmission, the 

type B trib 66b returns to state 102 where type A transmissions are ignored. 

[0037] With reference to FIG. 5 and FIG. 7, a communication session between the 

master transceiver 64 and a type A trib 66a will now be discussed. A state diagram for a type A 

trib 66a is shown in FIG. 7. A type A trib 66a is initialized in state 122 in which it awaits a type 

A modulation training sequence. If, however, master transceiver transmits a training sequence in 

which the type A tribs 66a-66a are notified of a change to type B modulation as indicated by 

sequence 106, then a transition is made to state 124 where all type B transmissions are ignored 
- 8 -
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until a type A modulation trailing sequence ( e.g., sequence 114) is detected. Upon detecting the 

type A trailing sequence, a type A trib 66a returns to state 122 where it awaits a training 

sequence. 

[0038] To initiate a communication session with a type A trib 66a, master transceiver 

64 transmits a training sequence 126 in which an address of a particular type A trib 66a is 

identified. The identified type A trib 66a recognizes its own address and transitions to state 128 

to receive data from master transceiver 64 as part of sequence 132. 

[0039] After completing transmission sequence 132, master transceiver 64 transmits a 

trailing sequence 134 using type A modulation signifying the end of the current communication 

session. If master transceiver 64 has not transmitted a poll request to the type A trib 66a in 

sequence 132, then the type A trib 66a that was in communication with the master transceiver 64 

will return to state 122 after receiving trailing sequence 134. 

[0040] If, however, master transceiver 64 transmitted a poll request in sequence 132, 

then the type A trib 66a transitions to state 136 after receiving trailing sequence 134 where it will 

transmit training sequence 138, followed by data sequence 142, and terminated by trailing 

sequence 144 all using type A modulation. After completion of these transmissions, the type A 

trib 66a returns to state 122 to await the next type A modulation training sequence by master 

transceiver 64. 

[0041] The control programs 78 and 92 of the present invention can be implemented in 

hardware, software, firmware, or a combination thereof. In the preferred embodiment(s), the 

control programs 78 and 92 are implemented in software or firmware that is stored in a memory 

and that is executed by a suitable instruction execution system. 

[0042] The control programs 78 and 92, which comprise an ordered listing of 

executable instructions for implementing logical functions, can be embodied in any computer­

readable medium for use by or in connection with an instruction execution system, apparatus, or 

device, such as a computer-based system, processor-containing system, or other system that can 

fetch the instructions from the instruction execution system, apparatus, or device and execute the 

instructions. In the context of this document, a "computer-readable medium" can be any means 

that can contain, store, communicate, propagate, or transport the program for use by or in 

connection with the instruction execution system, apparatus, or device. The computer readable 

medium can be, for example but not limited to, an electronic, magnetic, optical, electromagnetic, 

infrared, or semiconductor system, apparatus, device, or propagation medium. More specific 

examples (a nonexhaustive list) of the computer-readable medium would include the following: 

an electrical connection (electronic) having one or more wires, a portable computer diskette 
- 9 -

017 
IPR2020-00036 Page 00212

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 212 



REMB 0 109 USCON2 - -

(magnetic), a random access memory (RAM) (magnetic), a read-only memory (ROM) 

(magnetic), an erasable programmable read-only memory (EPROM or Flash memory) 

(magnetic), an optical fiber (optical), and a portable compact disc read-only memory (CDROM) 

(optical). Note that the computer-readable medium could even be paper or another suitable 

medium upon which the program is printed, as the program can be electronically captured, via 

for instance optical scanning of the paper or other medium, then compiled, interpreted or 

otherwise processed in a suitable manner if necessary, and then stored in a computer memory. 

[0043] In concluding the detailed description, it should be noted that it will be obvious 

to those skilled in the art that many variations and modifications can be made to the preferred 

embodiment without substantially departing from the principles of the present invention. All 

such variations and modifications are intended to be included herein within the scope of the 

present invention, as set forth in the following claims. Further, in the claims hereafter, the 

corresponding structures, materials, acts, and equivalents of all means or step plus function 

elements are intended to include any structure, material, or acts for performing the functions with 

other claimed elements as specifically claimed. 

- 10 -
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What is Claimed: 

1. A communication system, comprising: 

a transmitter capable of transmitting at least two modulation methods, wherein the at least 

two modulation methods comprise a first modulation method and a second modulation, wherein 

the second method is different than the first modulation method, and wherein the first transceiver 

is configured to transmit 

a first sequence, in the first modulation method, that indicates an impending 

change from the first modulation method to the second modulation method, and 

a second sequence, in the second modulation method, wherein the second 

sequence is transmitted after the first data sequence. 

2. The system of claim 1, wherein the transceiver is configured to transmit a third sequence 

after the second sequence, wherein the third sequence is transmitted in the first modulation 

method and indicates that communication has reverted to the first modulation method. 

3. The system of claim 1, wherein first modulation method is a frequency shift keying 

modulation. 

4. The system of claim 3, wherein the second modulation method is a shift keying 

modulation. 

5. The system of claim 1, wherein the second modulation method is different than the first 

modulation method in performance. 

6. The system of claim 5, wherein the first modulation method has a lower performance 

than the second modulation method. 

7. The system of claim 1, wherein the second modulation method is different than the first 

modulation method in data rate. 

8. The system of claim 7, wherein the first modulation method has a lower data rate than the 

second modulation method. 

- 11 -
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9. The system of claim 1, wherein the first transceiver is configured to transmit the second 

sequence according to a specific time interval. 

10. The system of claim 1, wherein the first transceiver is configured to transmit the second 

sequence according to a particular quantity of data. 

11. The system of claim 1, further comprising a processor and a memory, wherein the 

memory has stored therein instructions that when executed by the processor cause the transmitter 

to transmit the first sequence and the second sequence. 

12. The system of claim 11, wherein the memory has stored therein program code for the first 

modulation method and the second modulation method. 

13. The system of claim 11, wherein the memory comprises random access memory. 

14. The system of claim 11, wherein the memory comprises read-only memory. 

15. The device of claim 11, wherein the memory has stored therein program code for a 

multipoint communications protocol. 

16. The system of claim 1, wherein the first sequence comprises an address. 

17. The system of claim 1, wherein the first sequence and the second sequence are contained 

in a burst transmission. 

18. The system of claim 17, wherein the burst transmission is a poll in accordance with a 

multipoint communications protocol. 

19. A communications device, comprising: 

a processor; and 

a memory having stored therein executable instructions for execution by the processor, 

wherein the executable instructions direct transmission of first data with a first modulation 

method followed by second data with a second modulation method, wherein the first modulation 

method is different than the second modulation method, and wherein the first data comprises an 
- 12 -
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indication of an impending change from the first modulation method to the second modulation 

method. 

20. The device of claim 19, wherein the executable instructions direct transmission of third 

data with the first modulation method after the second data, wherein the third data indicates that 

communication has reverted to the first modulation method. 

- 13 -
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ABSTRACT 

A device may be capable of communicating using at least two type types of modulation 

methods. The device may include a transceiver capable of acting as a master according to a 

master/slave relationship in which communication from a slave to a master occurs in response to 

communication from the master to the slave. The master transceiver may send transmissions 

structured with a first portion and a payload portion. Information in the first portion may be 

modulated according to a first modulation method and indicate an impending change to a second 

modulation method, which is used for transmitting the payload portion. The discrete transmissions 

may be addressed for an intended destination of the payload portion. 

- 14 -
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/198,568 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 330 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 540 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 220 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= OR X 52 = 0.00 

INDEPENDENT CLAIMS 2 minus 3 = X 220 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $270 ($135 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 

038 
IPR2020-00036 Page 00233

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 233 



APPLICATION 
NUMBER 

13/198,568 

15027 

FILING or 
37l(c)DATE 

08/04/2011 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

GRPART 

UNIT 

2611 
FIL FEE REC'D 

1090 

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

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

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

REMB_0109_USCON2 20 2 
CONFIRMATION NO. 8059 

FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~l!~UII ~Ull 11111111111111111111111 

Date Mailed: 08/17/2011 

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

Applicant( s) 
Gordon Bremer, Clearwater, FL; 

Assignment For Published Patent Application 
SUMMIT TECHNOLOGY SYSTEMS, LP, Bala Cynwyd, PA 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 12/543,910 08/19/2009 
which is a CON of 11/774,803 07/09/2007 PAT 7,675,965 
which is a CON of 10/412,878 04/14/2003 PAT 7,248,626 
which is a CIP of 09/205,205 12/04/1998 PAT 6,614,838 
which claims benefit of 60/067,562 12/05/1997 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 

If Required, Foreign Filing License Granted: 08/16/2011 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/198,568 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
page 1 of 3 
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Title 

System and Method of Communication Using at Least Two Modulation Methods 

Preliminary Class 

375 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 

page 2 of 3 

040 
IPR2020-00036 Page 00235

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 235 



set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

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

NOT GRANTED 

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

Document Description: Transmittal Letter 
PTO/SB/21 (07-09) 

Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

TRANSMITTAL 
FORM 

(to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Attorney Docket Number 

. . . . 

08-04-2011 

Gordon Bremer 

2611 

Not Yet Assigned 

REMB_0109_USCON2 

ENCLOSURES (Check all that apply) 

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

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

• • Petition • Appeal Communication to TC 
Amendment/Reply (Appeal Notice, Brief, Reply Brief) 

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

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

~ • Terminal Disclaimer 0 Other Enclosure(s) (please Identify 
Extension of Time Request below): 

• Express Abandonment Request • Request for Refund Executed declaration from parent application; 
373(b) Statement 

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

• Landscape Table on CD 

• Certified Copy of Priority I Remarks I 
Document(s) 

~ Reply to Missing Parts/ 
Incomplete Application 

~ 
Reply to Missing Parts 
under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

Condo Roccia LLP 

Signature 
/Joseph R. Klinicki/ 

Printed name 
Joseph R. Klinicki 

Date 01/17/2012 I Reg. No. 168,505 

r "" CERTIFICATE OF TRANSMISSION/MAILING 

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

\!::yped or printed name I Date I 
This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1 .14. This collection is estimated to 2 hours to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the US PTO becomes aware of a violation or potential 
violation of law or regulation. 
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PTO/SBJ01A (01-09) 
Approved for use through 06/3012010. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papetw0r1< Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention Splitteriess Communication 

As the below named inventor(s), I/we declare that: 

This declaration is directed to: 

• The attached application, or 

lg] Application No. 12/543,910 filed on August 19, 2009 

• As amended on (if applicable); 

I/we belleve that I/we am/are the original and first inventor(s) of the subject matter which is claimed and for which a patent is 
sought; 

I/we have reviewed and understand the contents of the above-identified application, including the claims, as amended by any 
amendment specifically referred to above; 

I/we acknowledge the duty to disclose to the United states Patent and Trademark Office all information known to me/us to be 
material to patentability as defined in 37 CFR 1.56, including for continuation-in-part applications, material information which 
became available between the filing date of the prior application and the national or PCT International filing date of the 
continuation-in-part application. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to the 
USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting them 
to the USPTO. Petitioner/appllcant is advised that the record of a patent application is available to the public after publication 
of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance 
of a patent Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14}. Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

All statements made herein of my/our own knowledge are true, all statements made herein on information and belief are 
believed to be true, and further that these statements were made with the knowledge that willful false statements and the like 
are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001, and may jeopardize the validity of the application or any 
patent issuing thereon. 

FULL NAME OF INVENTOR(S) 

Inventor one: Gord~n F. Bremer Date: 3-3D~/O 

Signature: ,,,,4-d _.,z / r / ~/?~,, ,,-;,/J Citizen of: United States 
_,,... / 

lnventorW" Date: 

Signature: Citizen of: 

D I Additional inventors or a legal representative are being named on additional fonn(s) attached hereto. 
This collection of rnfonnation rs required by 35 U.S.C. 115 and 37 CFR 1.63. The rnformation is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the indlvidual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief !nfOrmation Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450. Alexandria, VA 22313--1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO; Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance In completing the form, call 1..aoO-PT0-9199 and ~lect option 2. 
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PTO/S8i80 (11-08) 
Approved for use through ·1·u3012011. OM8 0651-0035 

U.S. Patent and Trademark Office: \JS. Dc:PA.RTMENT OF COMMERCE 
Under the Pape~Nork Reduction A.ct of 1995, no persons are required tc, respond to a collection of information unless it displays a valid 0MB control number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke al! previous powers of attorney given in the application identified in the attached statement under 
37 CFR 3.73(b). 
i hereby appoint: 

[{] Practitioners associated with the Customer Number: 

OR 
Ii 

15027 

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

Name Registration ••-••• 
Number J 

Name Registration 
Number 

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) In connection with 
any and all patent applications assigned Q!JlY to the undersigned according to the USPTO assignment records or assignment documents 
attached to this form in accordance with 37 CFR 3.73(b). 

Please change the corresponden,,e address for the application identified in the attached statement under 37 CFR 3.73(b} to: 

The address associated witt1 Customer Number: 

OR 

LJ Firm or ' 
lnd;viduai Name ! 

Address 

City 

Country 

Telephone 

I ,soo, I 

I State i Zip 

· Email 
i 

-----------------------------------------·----------Assignee Name and Address: 

Summit Tecl1nology Systems, LP 
401 City Avenue 
Bala Cynwyd, PA 19004 

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTOiSS/9S or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(b} may be completed by one of 
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee, 
and must identify the application in which this Power of Attorney is to be filed. 

Signature 

___ ____.,., .. ,,,\ SIGNATURE of Assignee of Record 

·n~j>,ittdivic.}ial whosp signatun., and title is supplied below is authorized to act on behalf of the assignee 
-----o/""--,,--------"""""11 

<; l i\ f ·2.<)t t Date 

Name Derek Wood 
Titie Secretary of Rembrandt Technologies Management ! I, LLC, genera! partner of Assignee 
Th:s cot!ect1on of informatton :s requ!red by 37 CFR 1.3·1, i.32 anc 1.33. The mformatton ts req:.ared to obtam or retam a beneftt by the public which 1s to tile {and 
by !he USPTO to process) an application. Con!ident!aiity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coilec!ion is esiimated to take 3 minutes 
to compiete, including gathering, prepanng, and SLtbmitting the comp!eted app!ication form to the USPTO. Time wili vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or sugg.;stions for reducing this burden, should be sent to the Chief Information Officer. 
U.S. Patent and Trademark Office, U.S. Department ot Commerce, P.O. Box 1450, Alexandria, VA 223'!3-·1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P,O, Box 1450, Ale;;;;mcir!a, VA 223'13-i450. 

if you need assistance in compf,~ting !Ila form, cal/ ·/-800-PTO-9199 and seiect option 2. 

045 
IPR2020-00036 Page 00240

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 240 



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1. 14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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PTO/SB/96 (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

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

STATEMENT UNDER 37 CFR 3.73(b) 

ApplicanUPatent Owner: SUMMIT TECHNOLOGY SYSTEMS, LP 

Application No./Patent No.: 13/198,568 Filed/Issue Date: 08-04-2011 -----------------
Titled: System and Method of Communication Using at Least Two Modulation Methods 

SUMMIT TECHNOLOGY SYSTEMS, LP _____________________ ,a CORPORATION 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

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

2. • an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ____ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

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

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

OR 

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

1. From: INVENTORS To: PARADYNE CORPORATION 

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

Reel 018986 Frame 0586 or for which a copy thereof is attached. 

2. From: ZHONE TECHNOLOGIES, INC.; PARADYNE To: SUMMIT TECHNOLOGY SYSTEMS, LP 

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

Reel 019649 Frame 0818 or for which a copy thereof is attached. 

3. From: To: 

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

Reel Frame _______ _ or for which a copy thereof is attached. 

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

~ As required by 37 CFR 3.73(b)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

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

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

/Joseph R. Klinicki/ 

Signature 

Joseph R. Klinicki/Reg. No. 68,505 

Printed or Typed Name 

January 17, 2012 

Date 

Attorney of Record 

Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P .0. Box 1450, Alexandria, VA 22313-1450. Q4 7 

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

IPR2020-00036 Page 00242

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 242 



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

Application Number: 13198568 

Filing Date: 04-Aug-2011 

Title of Invention: 
System and Method of Communication Using at Least Two Modulation 
Methods 

First Named Inventor/Applicant Name: Gordon Bremer 

Filer: Joseph R. Klinicki/Darleen Yacovone 

Attorney Docket Number: REMB_0l 09_USCON2 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Late filing fee for oath or declaration 1051 1 130 130 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
049 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension - 3 months with $0 paid 1253 1 1270 1270 

Miscellaneous: 

Total in USD ($) 1400 
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Electronic Acknowledgement Receipt 

EFSID: 11856784 

Application Number: 13198568 

International Application Number: 

Confirmation Number: 8059 

Title of Invention: 
System and Method of Communication Using at Least Two Modulation 
Methods 

First Named Inventor/Applicant Name: Gordon Bremer 

Customer Number: 15027 

Filer: Joseph R. Klinicki/Darleen Yacovone 

Filer Authorized By: Joseph R. Klinicki 

Attorney Docket Number: REMB_0l 09_USCON2 

Receipt Date: 17-JAN-2012 

Filing Date: 04-AUG-2011 

Time Stamp: 19:57:59 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1400 

RAM confirmation Number 8100 

Deposit Account 505519 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fefl_!:i1 IPR2020-00036 Page 00246
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

262512 

1 
Applicant Response to Pre-Exam REMB_0l 09_USCON2_MP _ Tra 

2 
Formalities Notice nsmittal.pdf 

no 
7 c733f57732464bee251 e330c289581 ff6c7 

2/fl 

Warnings: 

Information: 

118852 

2 Oath or Declaration filed 
REMB_0l 09_USCON2_parent_ 

no 1 
executed_declaration.pdf 

407a 1481 a5b4586dbcdd837921 0b6872de 
5e08e5 

Warnings: 

Information: 

753838 

3 Power of Attorney 
REMB_0l 09_USCON2_Power_ 

2 
of_Attorney.pdf 

no 
e 72d03ab 12c899198d887f0fb0bed4 79435 

ca8d1 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

428037 

4 
Assignee showing of ownership per 37 REMB_0l 09_USCON2_373b_St 

no 2 
CFR 3.73(b). atement.pdf 

696baef32819aaf740468b612714da9f5771 
7976 

Warnings: 

Information: 

32459 

5 Fee Worksheet (SB06) fee-info.pdf no 2 
60ae311 b27f5ae1 e67c4f3997908db712e3 

3a52 

Warnings: 

Information: 

Total Files Size (in bytes) 1595698 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

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

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/198,568 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 380 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 620 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 250 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= OR X 60 = 0.00 

INDEPENDENT CLAIMS 2 minus 3 = X 250 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1250 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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APPLICATION 
NUMBER 

13/198,568 

15027 

FILING or 
37l(c)DATE 

08/04/2011 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

GRPART 

UNIT 

2611 
FIL FEE REC'D 

1220 

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

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

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

REMB_0109_USCON2 20 2 
CONFIRMATION NO. 8059 

UPDATED FILING RECEIPT 

1111111111111111111111 ll]~!l]!~l!~l!~H~ ~!I) ll] 111111111111111 IIII 1111 

Date Mailed: 01/26/2012 

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

Applicant( s) 
Gordon F. Bremer, Clearwater, FL; 

Assignment For Published Patent Application 
SUMMIT TECHNOLOGY SYSTEMS, LP, Bala Cynwyd, PA 

Power of Attorney: The patent practitioners associated with Customer Number 15027 

Domestic Priority data as claimed by applicant 
This application is a CON of 12/543,910 08/19/2009 PAT 8023580 
which is a CON of 11/774,803 07/09/2007 PAT 7675965 
which is a CON of 10/412,878 04/14/2003 PAT 7248626 
which is a CIP of 09/205,205 12/04/1998 PAT 6614838 
which claims benefit of 60/067,562 12/05/1997 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 

If Required, Foreign Filing License Granted: 08/16/2011 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 13/198,568 

Projected Publication Date: 05/03/2012 

Non-Publication Request: No 

Early Publication Request: No 
page 1 of 3 
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Title 

System and Method of Communication Using at Least Two Modulation Methods 

Preliminary Class 

375 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

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

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

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 

page 2 of 3 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

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

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

NOT GRANTED 

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

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best 
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

page 3 of 3 
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APPLICATION NUMBER 

13/198,568 

15027 
Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

FILING OR 3 71 (C) DATE 

08/04/2011 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Gordon F. Bremer REMB_0109 _USCON2 

CONFIRMATION NO. 8059 
POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~H~ ~!II ~I] 111111111111111 11111111 

Date Mailed: 01/26/2012 
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13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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1.0 Certified copies of the priority documents have been received. 

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

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 
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2) D Notice of Draftsperson's Patent Drawing Review (PTO-948) 
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Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

4) D Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) D Notice of Informal Patent Application 
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Application/Control Number: 13/198,568 

Art Unit: 2611 

DETAILED ACTION 

Double Patenting 

Page 2 

1. The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory 

obviousness-type double patenting rejection is appropriate where the conflicting claims 

are not identical, but at least one examined application claim is not patentably distinct 

from the reference claim(s) because the examined application claim is either anticipated 

by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 

F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 

USPQ2d 2010 (Fed. Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 

1985); In re Van Ornum, 686 F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 

F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 

USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the conflicting application or patent either is shown to 

be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. 
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Page 3 

Effective January 1, 1994, a registered attorney or agent of record may sign a 

terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 

37 CFR 3.73(b). 

2. Claims 1, 2, 9-16 are rejected on the ground of nonstatutory obviousness-type 

double patenting as being unpatentable over claims 1-5, 7-10, 1 of U.S. Patent No. 

8,023,580. Although the conflicting claims are not identical, they are not patentably 

distinct from each other because claims 1, 29-16 are essentially broader version of 

claims 1-5, 7-10 in Patent No. 8,023,580. 

3. Claims 1, 2, 9-11, 13-15 and 19-20 are rejected on the ground of nonstatutory 

obviousness-type double patenting as being unpatentable over claims 40-47, and 40-

41, respectively, of U.S. Patent No. 8,023,580. Although the conflicting claims are not 

identical, they are not patentably distinct from each other because despite slight 

difference in wording, claims 40-47 and 40-41 recite essentially the same claimed 

subject matter of claims 1, 2, 9-11, 13-15 of the present application. 

4. Claims 3-8 are rejected on the ground of nonstatutory obviousness-type double 

patenting as being unpatentable over claim 1, 40 of U.S. Patent No. 8,023,580. 

Although the conflicting claims are not identical, they are not patentably distinct from 

each other because these additional claimed subject matter would have been easily 

realized by one skilled in the art as conventional. For instance, shift keying modulation 

is among the well-known modulation in digital communication. And each type of 

modulation offers unique advantage and disadvantage, therefore, its use would depend 

on particular application. 
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Page 4 

5. Claim 17 is rejected on the ground of nonstatutory obviousness-type double 

patenting as being unpatentable over claim 1 of U.S. Patent No. 8,023,580 in view of 

Schramm et al. (US 6,208,663) (hereafter Schramm). Claim 17 recites "burst 

transmission". Also relating to plural modulation technique, Schramm discloses such 

claimed subject matter is not unknown (Fig. 2). Therefore, it would have been obvious 

to one skilled in the art to incorporate such teaching of burst transmission of Schramm 

into 8,023,580 and predictable result would have been expected. 

6. Claims 1, 2 are rejected on the ground of nonstatutory obviousness-type double 

patenting as being unpatentable over claim 1 of U.S. Patent No. 6,614,838. Although 

the conflicting claims are not identical, they are not patentably distinct from each other 

because claim 1 of Patent No. 6,614,838 recites essentially all claimed subject matter of 

claims 1-2 of the present application, despite difference in wording. 

7. Claim 18 is rejected on the ground of nonstatutory obviousness-type double 

patenting as being unpatentable over claim 4 of U.S. Patent No. 6,614,838 in view of 

Schramm. Claim 18 recites "burst transmission". Also relating to plural modulation 

technique, Schramm discloses such claimed subject matter is not unknown (Fig. 2). 

Therefore, it would have been obvious to one skilled in the art to incorporate such 

teaching of burst transmission of Schramm into 6,614,838 and predictable result would 

have been expected .. 

Conclusion 

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

applicant's disclosure. 
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Siwiak (US 5,537,398) 

Page 5 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DAC HA whose telephone number is (571 )272-3040. 

The examiner can normally be reached on 4/4. 

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

supervisor, David Payne can be reached on 571-272-3024. The fax phone number for 

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

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

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

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

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

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

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

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

USPTO Customer Service Representative or access to the automated information 

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

/Dae V. Ha/ 
Primary Examiner, Art Unit 2611 
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' , ' 0 PGPUB·, , i16·13 , 
i ; ~ \ ' ; ; ~ . ; 

069 
file:///CI/U sers/dha/Documents/e-Red%20Folder/13198568/EASTSearchHistory.13198568_Accessible Version.htm[ 4/16/2012 2:01 :52 PM] 

IPR2020-00036 Page 00264

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 264 



EAST Search History 

II :l II :lUSPAT :l :l H : r• :•6 i (test$3 adj signal) with (group$3 near1 : US- i•R i•N ! 2009/02/03i 
I : ! delay$3) I PGPUB;: : ! 17:46 : 
I : i : USPAT;: : i : 

I ------------: ----------------- j ------------------------------------------------------------------------------------------------J USOCR : ------------------------: ------------------_i --------------------------: 
l[S80 r 25714 I (plura1$5 mul1i$5 among differen$4) near1 I US- IDR IION 120101•8/031 
I : ! (modulat$4 cod$4) : PGPUB;: : j 15:59 : 

I ------------: ----------------- j ------------------------------------------------------------------------------------------------J USPAT--: ------------------------: ------------------_i --------------------------: 

i i i i PGPUB•i i i 15-59 i 
11881 !181473 I 880 and (modulat$4 cod$4).clm. i US- !DR :LJN ! 2010/08/03\ 

I __________ _J """"""""" I """"""""""""""""""""""""""""""""""""""""""""""""J USPA T, J """""""""""_J """"""""'J '"". """"""""_J lrJ• ~!~~~~:t~~~~~~~:;.~,~~,~~~;~:k$3 ~~~; IDLJ ~~1g~o~o3! 

' , ' i PGPUB·, , i 16·02 , 11593 r•o r1 and 882 US- IDR !ION 120101•8/031 

1 ............. 1 .................. 1 ................................................................................................... USPAT·.1 ......................... 1.............l ..... · ................... 1 r 1•51 i (plural$5 multi$5 among differen$4) near1 I US- :DR :LJN i 2010/08/03: 
I : ! (modulat$4 cod$4) .ab. and S93 I PGPUB;: : ! 16:02 : 

ILJ!• :--------------------------------------------------------------------------------------------------!-USPAT--!D!• :--------------------------! 
i S95 i 278 i S94 and "375"/$.ccls. i US- i OR i ON i 2010/08/03! 
i i i i PGPUB·i i i 16·03 i 

! J ii JuSPAT'j J J I 
i i i i PGPUB·i i i 16·03 i 
11886 'D5 11885 and 375/295.ccls. I US- 'DR :LJN i 2010/08/03! 

1 ............. 1 ................... 1 ................................................................................................ USPAT'l ......................... 1 ................... 1 ...... · ................... 1 

i i i i PGPUB·i i i 16·04 i 
r7 l• iS96not@ad>="19971205" !US- :DR :LJN !2010/08/03: 

! """"""_: """"""""J """"""""""""""""""""""""""""""""""""""""""""""""" I USPAT, : """""""""""__: """"""""" I """.""""""""'__: 
IIS100 :~1("5537398").URPN. i[USPAT :~:10FF ! 2010/08/06: 

! ------------- :L-------------J------------------------------------------------------------------------------------------------ J ----------------- :L---------------------J ------------------- i 14: 22 -------------: r•4 r25899 I (plural$5 multi$5 among differen$4) near1 I US- IDR :LJN ! 2010/08/06: I : I (modulat$4 cod$4) I PGPUB;: : ! 14:27 : 
I i i I USPAT : : i : 

11S106 r25899 I (plural$5 multi$5 among differen$4) near1 I US- !DR iLJN i 2010/08/06i I : I (modulat$4 cod$4) I PGPUB;: : ! 14:31 : 
I i i I USPAT : : i : 

11s107 r583 1~06 and (modulat$4 cod$4).clm. I US- !DR iLJN !2010/08/06i 
i i i i PGPUB·i i i 14·31 i 

! ------------_j ------------------!--------------------------------------------------------------------------------------------------I USPAT, j -----------------------_] ------------------I-----------------------· j 
l[S1 08 1124381 I (identif$5 indicat$5 notif$6 inf orm$4 ask$3 I US- 1['5R7~ 201 DI 08/ 061 

1------------ 1------------------ I ~:!i ~o~it:c~~:~dtu~~~~1q~~d1!Ve1nt:~~)) --------J ~~~~; IL--------------------JL--------------j 
1
_ 
4

: 
31

------------- I 
l[S1421•20 i (gordon near1 bremer).in. I U& :DR :LJN ! 2012/04/12: 
i i i iPGPUB·i i i15"43 i 

! ------------ I ------------------! ------------------------------------------------------------------------------------------------J USPAT, 1------------------------ 1-------------------1 ------ ·-------------------1 
'[S143 ![]2 '1~42 and modula$5.clm. i US- !DR :LJN !2012/04/12: I i i iPGPUB•i i !15-45 i 

1 ............ 1.............1- USPAT'l ........................ 1 J ...... · ................... 1 

4/16/2012 2:01:48 PM 
C:\ Users\ dha\ Documents\ EAST\ Workspace2\ 13198568.wsp 

070 
file:///CI/U sers/dha/Documents/e-Red%20Folder/13198568/EASTSearchHistory.13198568_Accessible Version.htm[ 4/16/2012 2:01 :52 PM] 

IPR2020-00036 Page 00265

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 265 



Application/Control No. 

Index of Claims 13198568 

Examiner 

DACHA 

✓ Rejected Cancelled N 

= Allowed Restricted 

• Claims renumbered in the same order as presented by applicant 

CLAIM 
Final Original 04/16/2012 

1 ✓ 

2 ✓ 

3 ✓ 

4 ✓ 

5 ✓ 

6 ✓ 

7 ✓ 

8 ✓ 

9 ✓ 

10 ✓ 

11 ✓ 

12 ✓ 

13 ✓ 

14 ✓ 

15 ✓ 

16 ✓ 

17 ✓ 

18 ✓ 

19 ✓ 

20 ✓ 

U.S. Patent and Trademark Office 

Applicant(s)/Patent Under 
Reexamination 

BREMER, GORDON F. 

Art Unit 

2611 

Non-Elected A Appeal 

Interference 0 Objected 

• CPA • T.D. • R.1.47 

DATE 

Part of Paper No. : 20120416 

071 
IPR2020-00036 Page 00266

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 266 



Application/Control No. 

Search Notes 13198568 

Examiner 

DACHA 

SEARCHED 

Class Subclass 
375 261,269,285,222,298,298,302,305,308 
455 102, 110 
332 108,119,120,151 

SEARCH NOTES 

Search Notes 
BRS and Inventor's search 

INTERFERENCE SEARCH 

Class I Subclass 
I PGPUB text search 

U.S. Patent and Trademark Office 

I 
I 

I 
I 

Applicant(s)/Patent Under 
Reexamination 

BREMER, GORDON F. 

Art Unit 

2611 

Date 
4/16/2012 
4/16/2012 
4/16/2012 

Date 
4/16/2012 

Date 
4/16/2012 

Examiner 
DH 
DH 
DH 

I Examiner 
I DH 

I Examiner 
I DH 

Part of Paper ~7~0416 
IPR2020-00036 Page 00267

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 267 



APPLICATION NUMBER 

13/198,568 

15027 
Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

FILING OR 3 71 (C) DATE 

08/04/2011 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Gordon F. Bremer REMB_0109 _USCON2 

CONFIRMATION NO. 8059 
PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~H!~~IHll lllll 111111111111111111 

Title:System and Method of Communication Using at Least Two Modulation Methods 

Publication No.US-2012-0106604-A 1 
Publication Date:05/03/2012 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

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

page 1 of 1 
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PTO/SB/60 (11-08) 
Approved for use through 11/30/2011. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under !he Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it displays a va!id OMS control number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

l hereby revoke all previous powers of attorney glven in the application identified in the attached statement under 
37 CFR 3.73(b). 
I hereby appoint: 

[ZJ Practitioners associated with the Customer Number: 15027 

OR 

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

Name Registration 
Number 

Name Registration 
Number 

11-------,.--li 11------..;..--------1 

F I 
as attomey(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned Q!ili,'. to ihe undersigned according to the USPTO assignment records or assignment documents 
attached to this form in accordance with 37 CFR 3.73(b). 

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

I 15027 I The address associated with Customer Number: 

OR 

LJ Fim1 or 
Individual Name 

Address 

City 

Country 

Telephone 

Assignee Name and Address: 

REMBRANDT WIRELESS TECHNOLOGIES, LP 
1655 NORTH FORT MEYERS DRIVE, SUITE 700 
ARLINGTON, VIRGINIA 22209 

I State 

I Email 

I Zip 
! 

A copy of this form, together with a statement under 37 CFR 3. 73{b} (Form PTO/SB/96 or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of 
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee, 
and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assign&& of Record 
..... T-i'fE'\ndividuai whose signature and title is supplied below is authorized to act on behalf of the assignee 

Signature 

Name Derek Wood 

Title 

Thta coUedmn of 1nformat1on 1s required by 37 CFR 1.31, 1.32 and 1.33, Tne rntormation 1s required to ootain or retam a bener1t by the public wh:ch ,s to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 UcS.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 
to complete, inciud!ng gathering, preparing, and submitting the completed application form to the USPTO. Time wil! vary depending upon !he individual case. Any 
comments on the amount of tima you require to complete ihis form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/I1-800-PTO-9199 and select option 2. 
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PTO/SB/96 (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

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

STATEMENT UNDER 37 CFR 3.73(b) 

ApplicanUPatent owner: Rembrandt Wireless Technologies, LP 

Application No./Patent No.: 13/198,568 Filed/Issue Date: 08-04-2011 -----------------
Titled: System and Method of Communication Using at Least Two Modulation Methods 

Rembrandt Wireless Technologies, LP _____________________ ,a CORPORATION 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

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

2. • an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ____ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

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

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

OR 

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

1. From: INVENTORS To: PARADYNE CORPORATION 

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

Reel 009844 Frame 0480 or for which a copy thereof is attached. 

2. From: ZHONE TECHNOLOGIES, INC.; PARADYNE To: SUMMIT TECHNOLOGY SYSTEMS, LP 

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

Reel 019649 Frame 0818 or for which a copy thereof is attached. 

3. From: SUMMIT TECHNOLOGY SYSTEMS, LP To: REMBRANDT WIRELESS TECHNOLOGIES, 

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

Reel 027085 Frame 0636 or for which a copy thereof is attached. 

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

~ As required by 37 CFR 3.73(b)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

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

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

/Joseph R. Klinicki/ 

Signature 

Joseph R. Klinicki 

Printed or Typed Name 

10-19-2012 

Date 

Attorney of Record 

Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 075 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

EFSID: 14027575 

Application Number: 13198568 

International Application Number: 

Confirmation Number: 8059 

Title of Invention: 
System and Method of Communication Using at Least Two Modulation 
Methods 

First Named Inventor/Applicant Name: Gordon F. Bremer 

Customer Number: 15027 

Filer: Joseph R. Klinicki/Darleen Yacovone 

Filer Authorized By: Joseph R. Klinicki 

Attorney Docket Number: REMB_0l 09_USCON2 

Receipt Date: 19-OCT-2012 

Filing Date: 04-AUG-2011 

Time Stamp: 12:46:34 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

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

150201 

1 Power of Attorney 
REMB_0l 09_USCON2_execute 

1 
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no 
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REMB_0l 09_USCON2_Rembra 430748 

2 
Assignee showing of ownership per 37 

ndt_Wireless_ Technologies_LP no 2 
CFR 3.73. 

_373b_Statement.pdf f9d916c6c8bc6ba6121 a7f8795fd23a920da 
b674 

Warnings: 

Information: 

Total Files Size (in bytes) 580949 

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

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

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

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/26 (08-11) 
Approved for use through 07/31/2012. 0MB 0651-0031 

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

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT REMB_0109_USCON2 

In re Application of: GORDON BREMER 

Application No.: 13/198,568 

Filed: 08-04-2011 

For: System and Method of Communication Using at Least Two Modulation Methods 

The owner*, Rembrandt Wireless Technologies LP , of 1 oo percent interest in the instant application hereby disclaims, 
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond 
the expiration date of the full statutory term of prior patent No. 6 614 838 as the term of said prior patent is presently shortened 
by any terminal disclaimer. The owner hereby agrees that any patent so granted on the instant application shall be enforceable only for and 
during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant application 
and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that 
would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by any 
terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency, 
etc.), the undersigned is empowered to act on behalf of the business/organization. 

I here by declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

2. [2J The undersigned is an attorney or agent of record. Reg. No._6_8~,5_0_5 _____ _ 

/Joseph R. Klinicki/ 
Signature 

Joseph R. Klinicki 
Typed or printed name 

October 19, 2012 
Date 

215-558-5740 
Telephone Number 

[2J Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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DOCKET NO.: REMB 0109 USCON2 PATENT - -

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application of: 

Bremer, Gordon 

Application No.: 13/198,568 

Filing Date: August 04, 2011 

Confirmation No.: 8059 

Group Art Unit: 2611 

Examiner: Dae V. Ha 

For: System and Method of Communication Using at Least Two Modulation Methods 

Filed Via EFS 

INFORMATION DISCLOSURE STATEMENT 

Pursuant to 37 CFR § 1.56 and in accordance with 37 CFR §§ 1.97-1.98, information relating to 

the above-identified application is hereby disclosed. Inclusion of information in this statement is not to 

be construed as an admission that this information is material as that term is defined in 37 CFR § l.56(b ). 

0 IDS Filed Under 37 CFR 1.97(b) 

In accordance with§ l.97(b), since this Information Disclosure Statement is being filed either 

within three months of the filing date of the above-identified application, within three months 

of the date of entry into the national stage of the above identified application as set forth in § 

1.491, before the mailing date of a first Office Action on the merits of the above-identified 

application, or before the mailing date of a first Office Action after the filing of request for 

continued examination under § 1. 114, no additional fee is required. 

IDS filed Under 37 CFR 1.97(c) 

In accordance with § l.97(c), this Information Disclosure Statement is being filed after the 

period set forth in § l .97(b) above but before the mailing date of either a Final Action under § 

1.116 or a Notice of Allowance under§ 1.311, or before an action that otherwise closes 

prosecution in the application, therefore: 

D Certification in Accordance with § 1. 97 ( e) is attached; or 

[8J The fee of $180.00 as set forth in § l. l 7(p) is attached. 

1 
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0 IDS filed Under 37 CFR 1.97(d) 

In accordance with § 1.97(d), this Information Disclosure Statement is being filed after the 

mailing date of either a Final Action under § 1.113 or a Notice of Allowance under § 1.311 

but before, or simultaneously with, the payment of the Issue Fee, therefore included are: 

Certification in Accordance with§ 1.97(e); and the submission fee of $180.00 as set forth in 

§1.17(p). 

CONTENT OF IDS PURSUANT TO 37 CFR 1.98 

[8J Copies ofreference numbers 1-225 listed on the attached Form PTO-1449 are not required to 

be submitted pursuant to 37 CFR § 1.98(a)(2)(ii). 

• 

• 

Copies of reference numbers 

herewith. 

listed on the attached Form PTO-1449 are enclosed 

Copies of reference numbers 226-264 are not being submitted because they were previously 

cited by or submitted to the U.S. Patent and Trademark Office in patent application number 

12/543,910, filed August 19, 2009 for which a claim for priority under 35 U.S.C. § 120 has 

been made in the instant application. 

The month of publication for reference numbers is not available. However, the year of 

publication for these references is sufficiently earlier than the effective US filing date and any 

foreign priority date so that the particular month of publication is not in issue pursuant to 3 7 

CFR § 1.98(b ). 

STATEMENT OF RELEVANCE OF REFERENCES WITH 

FULL CITATION INFORMATION NOT AVAILABLE 

D The following documents do not have the full citation information available and a copy was 

not available. Accordingly, a concise explanation of the relevance of the references is 

identified below. 

Reference With 
Cite No. Relevance of Document 

No Date Available 

2 
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DOCKET NO.: REMB 0109 USCON2 PATENT 

REFERENCES IN A LANGUAGE OTHER THAN ENGLISH 

D The following documents are not in the English language. Accordingly, a concise explanation 

of the relevance of the document was incorporated in the specification passages identified 

below, the document was identified in a foreign communication as identified below or an 

English language counterpart application has been provided as indicated below. 

Foreign Language 
Cite No. 

Pages of Reference in Specification or 
Document Relevance of Document 

Foreign Language Document Cite No. English Language Counterpart Cite No. 

0 CERTIFICATION IN ACCORDANCE WITH§ 1.97(e) 

I hereby certify that: 

D Each item of information contained in this information disclosure statement was first cited in 

any communication from a foreign patent office in a counterpart foreign application not more 

than three months prior to the filing of this information disclosure statement. 

D No item of information contained in this information disclosure statement was cited in a 

communication from a foreign patent office in a counterpart foreign application, and, to the 

knowledge of the person signing the certification after making reasonable inquiry, no item of 

information contained in this information disclosure statement was known to any individual 

designated in§ l.56(c) more than three months prior to the filing of this information disclo­

sure statement. 

3 
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Please charge any deficiency or credit any overpayment to Deposit Account No. 50-5519. 

Date: October 19, 2012 

CONDO ROCCIA LLP 
One Liberty Place, Suite 2200 
1650 Market Street 
Philadelphia, PA 19103 
Telephone: (215) 558-5740 

4 

/Joseph R. Klinicki/ 
Joseph R. Klinicki 
Registration No. 68,505 
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Substitute for 1449/PTO 
Complete if Known 

Application Number 13/198,568 

INFORMATION DISCLOSURE Filing Date August 04, 2011 

STATEMENT BY APPLICANT First Named Inventor Bremer, Gordon 

Art Unit 2611 

(use as many sheets as necessary) Examiner Name Dae V. Ha 

Sheet I 1 I of I 12 Attorney Docket Number REMB 0109 USCON2 

Examiner 
Initials 

I Examiner 
Signature 

Cite No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

U.S. PUBLICATION AND PATENT DOCUMENTS 
Document Number Publication or 

Grant Date 
Number - Kind Code (if known) MM-DD-YYYY 

3,736,528 05-29-1973 

3,761,840 09-25-1973 

3,970,926 07-20-1976 

4,091,422 05-23-1978 

4,335,464 06-15-1982 

4,381,546 04-26-1983 

4,464,767 08-07-1984 

4,503,545 03-05-1985 

4,509,171 04-02-1985 

4,516,216 05-07-1985 

4,525,846 06-25-1985 

4,525,847 06-25-1985 

4,532,640 07-30-1985 

4,630,286 12-16-1986 

4,645,871 02-24-1987 

4,654,807 03-31-1987 

4,663,766 05-05-1987 

4,677,625 06-30-1987 

4,782,498 11-01-1988 

4,811,357 03-07-1989 

4,862,464 08-29-1989 

4,924,516 05-08-1990 

4,926,448 05-15-1990 

4,939,748 07-03-1990 

Name of Patentee or Applicant of Cited Document 

Acker et al. 

Bremer, Gordon F. 

Rigby et al. 

Amster Gerald 

Armstrong et al. 

Armstrong, Thomas R. 

Bremer, Gordon 

Bremer et al. 

Bremer et al. 

Armstrong, Thomas R. 

Bremer et al. 

Bremer, Gordon 

Bremer et al. 

Betts, William L. 

Bremer et al. 

Bremer, Gordon 

Bremer, Gordon 

Betts et al. 

Copeland, Ill, John A. 

Betts et al. 

Betts et al. 

Bremer et al. 

Kraul et al. 

Betts et al. 

I Date 
Considered 
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Substitute for 1449/PTO 
Complete if Known 

Application Number 13/198,568 

INFORMATION DISCLOSURE Filing Date August 04, 2011 

STATEMENT BY APPLICANT First Named Inventor Bremer, Gordon 

Art Unit 2611 

(use as many sheets as necessary) Examiner Name Dae V. Ha 

Sheet I 2 I of I 12 Attorney Docket Number REMB 0109 USCON2 

Examiner 
Initials 

I Examiner 
Signature 

Cite No. 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

U.S. PUBLICATION AND PATENT DOCUMENTS 
Document Number Publication or 

Grant Date 
Number - Kind Code (if known) MM-DD-YYYY 

5,008,903 04-16-1991 

5,050,536 09-24-1991 

;),0lU\t).3b 12-03-1991 

5,081,647 A 01-14-1992 

5,099,478 A 03-24-1992 

5,168,535 A 12-01-1992 

5,206,854 A 04-27-1993 

5,230,010 A 07-20-1993 

5,239,306 A 08-24-1993 

5,239,607 A 08-24-1993 

5,251,236 A 10-05-1993 

5,251,328 A 10-05-1993 

5,257,396 A 10-26-1993 

5,280,503 A 01-18-1994 

5,311,557 A 05-10-1994 

5,311,578 A 05-10-1994 

5,345,332 A 09-06-1994 

5,355,362 A 10-11-1994 

5,373,149 A 12-13-1994 

5,392,154 A 02-21-1995 

5,412,651 A 05-02-1995 

5,414,540 A 05-09-1995 

5,436,930 A 07-25-1995 

5,444,704 A 08-22-1995 

Name of Patentee or Applicant of Cited Document 

Betts et al. 

Baker, Reginald D. 

Mahany et al. 

Bremer, Gordon 

Bremer et al. 

Laor, Herzel 

Betts et al. 

Betts et al. 

Siwiak et al. 

da Silva et al. 

Brehmer et al. 

Shaw, David G. 

Auld Jr. et al. 

Betts et al. 

Betts et al. 

Bremer et al. 

daSilva et al. 

Gorshe et al. 

Rasmussen, Kris A. 

Chang et al. 

Gorshe, Steven S. 

Patel et al. 

Bremer et al. 

Henderson et al. 

I Date 
Considered 
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Substitute for 1449/PTO 
Complete if Known 

Application Number 13/198,568 

INFORMATION DISCLOSURE Filing Date August 04, 2011 

STATEMENT BY APPLICANT First Named Inventor Bremer, Gordon 

Art Unit 2611 

(use as many sheets as necessary) Examiner Name Dae V. Ha 

Sheet I 3 I of I 12 Attorney Docket Number REMB 0109 USCON2 

Examiner 
Initials 

I Examiner 
Signature 

Cite No. 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

U.S. PUBLICATION AND PATENT DOCUMENTS 
Document Number Publication or 

Grant Date 
Number - Kind Code (if known) MM-DD-YYYY 

5,448,555 A 09-05-1995 

5,450)4~)6 /-\ 09-12-1995 

5,473,675 A 12-05-1995 

5,475,713 A 12-12-1995 

5,506,866 A 04-09-1996 

5,513,212 A 04-30-1996 

5,513,213 A 04-30-1996 

5,521,942 A 05-28-1996 

5,530,718 A 06-25-1996 

5,537,398 A 07-16-1996 

5,537,411A 07-16-1996 

5,537,436 A 07-16-1996 

5,540,456 A 07-30-1996 

5,548,222 A 08-20-1996 

5,550,881 A 08-27-1996 

5,559,791 A 09-24-1996 

5,559,792 A 09-24-1996 

5,559,810 A 09-24-1996 

5,563,883 A 10-08-1996 

5,570,295 A 10-29-1996 

5,577,087 A 11-19-1996 

5,602,869 A 02-11-1997 

5,629,992 A 05-13-1997 

5,642,379 A 06-24-1997 

Name of Patentee or Applicant of Cited Document 

Bremer et al. 

Mueller, Andreas 

Chapman et al. 

Bremer et al. 

Bremer et al. 

Bremer, Gordon 

Patel et al. 

Betts et al. 

Gradeler et al. 

Siwiak, Kazimierz 

Plas, Patrick 

Bottoms et al. 

Meier-Burkamp et al. 

Jensen et al. 

Sridhar et al. 

Bremer et al. 

Bottoms et al. 

Gilbert et al. 

Cheng, Alexander L. 

Isenberg et al. 

Furuya, Yukitsuna 

Scott, Robert E. 

Amersfoort et al. 

Bremer, Gordon 

I Date 
Considered 
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INFORMATION DISCLOSURE Filing Date August 04, 2011 

STATEMENT BY APPLICANT First Named Inventor Bremer, Gordon 

Art Unit 2611 

(use as many sheets as necessary) Examiner Name Dae V. Ha 
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Examiner 
Initials 

I Examiner 
Signature 

Cite No. 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

U.S. PUBLICATION AND PATENT DOCUMENTS 
Document Number Publication or 

Grant Date 
Number - Kind Code (if known) MM-DD-YYYY 

5,651,114A 07-22-1997 

5,661,718 A 08-26-1997 

5,671,250 A 09-23-1997 

5,684,825 A 11-04-1997 

5,684,834 A 11-04-1997 

5,711,012 A 01-20-1998 

5,719,922 A 02-17-1998 

5,719,923 A 02-17-1998 

5,748,811 A 05-05-1998 

5,764,699 A 06-09-1998 

5,793,800 A 08-11-1998 

5,805,669 A 09-08-1998 

5,805,755 A 09-08-1998 

5,812,537 A 09-22-1998 

5,825,517 A 10-20-1998 

5,828,657 A 10-27-1998 

5,841,500 A 11-24-1998 

5,844,944 A 12-01-1998 

5,859,877 A 01-12-1999 

5,881,047 A 03-09-1999 

5,881,142 A 03-09-1999 

5,901,205 A 05-04-1999 

5,915,003 A 06-22-1999 

5,936,949 A 08-10-1999 

Name of Patentee or Applicant of Cited Document 

Davidson, Jr., Peter Stewart 

Bremer et al. 

Bremer et al. 

Ko, Kenneth David 

Betts et al. 

Bottoms et al. 

Bremer et al. 

Bremer et al. 

Amersfoort et al. 

Needham et al. 

Jylha et al. 

Bingel et al. 

Amersfoort et al. 

Betts et al. 

Antoniades et al. 

Betts et al. 

Patel, Jayantilal 

Betts et al. 

Betts et al. 

Bremer et al. 

Frankel et al. 

Smith et al. 

Bremer et al. 

Pasternak et al. 

I Date 
Considered 
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STATEMENT BY APPLICANT First Named Inventor Bremer, Gordon 

Art Unit 2611 

(use as many sheets as necessary) Examiner Name Dae V. Ha 
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Examiner 
Initials 

I Examiner 
Signature 

Cite No. 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

U.S. PUBLICATION AND PATENT DOCUMENTS 
Document Number Publication or 

Grant Date 
Number - Kind Code (if known) MM-DD-YYYY 

5,940,438 A 08-17-1999 

5,960,400 A 09-28-1999 

5,963,620 A 10-05-1999 

5,999,563 A 12-07-1999 

6,011,814 A 01-04-2000 

6,021,158 A 02-01-2000 

6,031,897 A 02-29-2000 

6,061,392 A 05-09-2000 

6,067,297 A 05-23-2000 

6,072,779 A 06-06-2000 

6,075,512 A 06-13-2000 

6,097,858 A 08-01-2000 

6,097,860 A 08-01-2000 

6,101,299 A 08-08-2000 

6,108,347 A 08-22-2000 

6,111,936A 08-29-2000 

6,125,148 A 09-26-2000 

6,134,245 A 10-17-2000 

6,154,524 A 11-28-2000 

6,157,680 A 12-05-2000 

6,160,790 A 12-12-2000 

6,175,436 B1 01-16-2001 

6,185,083 B1 02-06-2001 

6,212,227 B1 04-03-2001 

Name of Patentee or Applicant of Cited Document 

Poon et al. 

Bremer, Gordon 

Frankel et al. 

Polley et al. 

Martinez et al. 

Schurr et al. 

Bremer et al. 

Bremer et al. 

Beach, Robert 

Tzannes et al. 

Patel et al. 

Laor, Herzel 

Laor, Herzel 

Laor, Herzel 

Holmquist, Kurt E. 

Bremer, Gordon 

Frodigh et al. 

Scarmalis, John 

Bremer, Gordon 

Betts et al. 

Bremer, Gordon 

Jackel, Janet L. 

Mathieu et al. 

Ko et al. 

I Date 
Considered 
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Examiner 
Initials 

I Examiner 
Signature 

Cite No. 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

U.S. PUBLICATION AND PATENT DOCUMENTS 
Document Number Publication or 

Grant Date 
Number - Kind Code (if known) MM-DD-YYYY 
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Under the Paperwork Reduction Act of 1995, no persons are reauired to resoond to a coiiection of information uri:ess it disp:avs a valid 01\,18 control number. 

Docket Number (Optional) 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) REMB 0109 USCON2 

Application Number 13/198,568 I Filed August 4, 2011 
For 

System and Method of Communication Using at Least Two Modulation Methods 
1-\rt Uni1 

2611 I Examiner Dae V. Ha 

This is a request under the provisions of 37 CFR 1 136(a) to extend the period for fiiing a reply in the above-identified application. 

The requested extension and fee are as foilows (check time period desired and enter the appropriate fee below): 

• 
• 
• 
• 
iii 

iii 

D One month (37 CFR 1.17(a)(1)) 

D Two months (37 CFR 1 17(a)(2)) 

~ Three months (37 CFR 1 17(a)(3)) 

D Four months (37 CFR 1.17(a)(4)) 

D Five months (37 CFR 'I .17(aJ(5)) 

Applicant claims small entity status. See 37 CFR 1.27. 

A check in the amount of the fee is enclosed. 

Payment by credit card. Form PTO-2038 is attached. 

$150 

$570 

$1,290 

$2,010 

$2,730 

Smail Enlily Fee 

$75 

$285 

$645 

$1.005 

$1,365 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit 1-\ccount Number 50-5519 -------------

Payment made via EFS-\Neb. 

$ _______ _ 

$ _______ _ 

s 1290.00 

$ _______ _ 

$ _______ _ 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PT0-2038. 

I am the 

D applicant/inventor. 

D assignee of record of the entire interest. See 37 CFR 3. 71. 37 CFR 3.73(b) statement is enclosed (Form PTO/SBl9f3). 

Iii attorney or agent of record. Registration number _6_8_5_0_5 __________ _ 

D attorney or agent acting under 37 CFR 1.34. Registration number _____________ _ 

/Joseph R. Klinicki/ October 19, 2012 
Signature Date 

Joseph R. Klinicki 215-558-5727 
Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
muiliole forms if more than one sionalure is required, see below•. 

[II * Total of _1 _______ forms are submitted. 

This co!lection of information is required by 37 CFR 1.136{a). The information is required to obtain o;- retain a benefit by the public, which is to file (and by the 
USPTO to process) an app!k:at:on Confaientiality is governed ~;y 35 U.S.C. 122 and 37 CFR 1.11 and i .14. This collection is estirnated to take 6 n1inutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. T,me wil: va1y depencl;ng upon the incl,viciual case. Any 
comments on the an1ount of t!rne you requ!m to comp!ete th!s form and/or suggestions for r-edudn[~ th!s burden shou!d be sent to the Chief infom12tion Otticer, 
US. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Comm,ssionerfor Patents, P.O. Box 1450, Alexandria, W\ 22313-1450. 
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Privacy Act Statement 

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

The information provided by you in this form w!II be subJec:t to the foilowing routine uses: 

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

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

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

4. A record in tl7!s system of records may be disclosed) as a rouUne use) to a contractor of tile Agency having 
need for the information in order to perform a contract. Recipients of information shaii be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING I Docket Number (Optional) 
REJECTION OVER A "PRIOR" PATENT REMB_0109_USCON2 

In re Application of: Gordon F. Bremer 

Application No.: 13/198,568 

Filed: 08-04-2011 

For: System and Method of Communication Using at Least Two Modulation Methods 

The owner*, Rembrandt Wireless Technologies LP , of 1 oo percent interest in the instant application hereby disclaims, 
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond 
the expiration date of the full statutory term of prior patent No. 8 023 580 as the term of said prior patent is presently shortened 
by any terminal disclaimer. The owner hereby agrees that any patent so granted on the instant application shall be enforceable only for and 
during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant application 
and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that 
would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by any 
terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. D For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency, 
etc.), the undersigned is empowered to act on behalf of the business/organization. 

I here by declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

2. [2J The undersigned is an attorney or agent of record. Reg. No._6_8~,5_0_5 _____ _ 

/Joseph R. Klinicki/ 
Signature 

Joseph R. Klinicki 
Typed or printed name 

October 19, 2012 
Date 

215-558-5740 
Telephone Number 

[2J Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete th is form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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DOCKET NO.: REMB 0109 USCON2 
Application No.: 13/198,568 

PATENT 

Office Action Dated: April 30, 2012 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
Gordon F. Bremer 

Application No.: 13/198,568 

Filing Date: August 4, 2011 

Confirmation No.: 8059 

Group Art Unit: 2611 

Examiner: Dae V. Ha 

For: System and Method of Communication Using at Least Two Modulation 
Methods 

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

Sir: 

REPLY PURSUANT TO 37 CFR § 1.111 

In response to the Official Action dated April 30, 2012, reconsideration is respectfully 

requested in view of the amendments and/or remarks as indicated below: 

[:8'.I Amendments to the Specification begin on page 2 of this paper. 

[:8'.I Amendments to the Claims are reflected in the listing of the claims which 
begins on page 6 of this paper. 

• Amendments to the Drawings begin on page 
attached replacement sheet. 

Remarks begin on page 16 of this paper. 

of this paper and include an 

The Commissioner is hereby authorized to charge any fee deficiency, charge any 
additional fees, or credit any overpayment of fees, associated with this application 
in connection with this filing, or any future filing, submitted to the U.S. Patent 
and Trademark Office during the pendency of this application, to Deposit 
Account No. 50-5519. 
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Amendments to the Specification: 

PATENT 

Please replace the Summary section, which corresponds to paragraphs [0008] - [0012] of the 

specification, as follows: 

[0008] The present invention disclosed herein includes methods and systems for 

communication of data according to a communications method in which a master transceiver 

communicates with one or more slave transceivers according to a master/slave relationship. 

Communication from the one or more slave transceivers may be in response to a communication 

from the master to at least one of the one or more slave transceivers. Example communication 

methods may include transmitting at least a first message, which may be low data rate message, 

of a plurality of data messages. The plurality of data messages may be transmitted over a 

communication medium from the master transceiver to the one or more slave transceivers. The 

first message may include first information, and the first information may be modulated 

according to a first modulation method. The first message may include second information. The 

second information may be modulated according to the first modulation method. The second 

information may comprise lower data rate data, for example low data rate application data. The 

first message may include first message address data that may be indicative of an identity of one 

of the one or more slave transceivers as an intended destination of the second information. 

Example communication methods may include transmitting a second message, which may be a 

high data rate message, of the plurality of data messages. The second message may comprise 

third information (e.g., first information of the second message/high data rate message), and the 

third information may be modulated according to the first modulation method. The third 

information may be indicative of an impending change in modulation to a second modulation 

method for transmission of fourth information (e.g., second information of the second 

message/high data rate message). The second message may comprise the fourth information, 

and the fourth information may be transmitted after transitioning from the first modulation 

method to the second modulation method. The fourth information may be modulated according 

to the second modulation method. The second modulation method may be of a different type 

than the first modulation method. The fourth information may comprise higher data rate data, 

for example Internet access application data. The fourth information may be intended for a 
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PATENT 

Office Action Dated: April 30, 2012 

single slave transceiver of the one or more slave transceivers. The higher data rate data may be 

transmitted at a higher data rate than the low data rate application data. The second message may 

indicate an identity of the single slave transceiver as being an intended destination of the fourth 

information using second message address data included in the second message. 

[0008] The J9rese-H-t iH-Ve-H-tion diselosed herein ineludes eomrn-unieation systems, deviees, 

and methods. For mcaill:J9le, a deviee may be eaJ9able of eom:m:unieating aeeording to a 

master/slave relationshi]9 in 1tvhieh a eom:m:unieation from: a slave to a master oeeurs in resJ9onse 

to a eom:m:unieation from: the master to the slave. The deviee may indude a transeeiver in the 

role of the master for sending transmissions modulated using at least two ty)9es of modulation 

methods, for mcaill:J9le a first modulation method and a seeond modulation method. The first 

modulation method may be of a differe-H-t ty)9e than the seeond modulation method. The 

transmissions may be groUJ9s of transmission sequenees. l\. groU)9 may be struetured v1ith a first 

J9ortion and a J9ayload J9ortion. First information in the first J9ortion may indieate whieh of the 

first modulation method or the seeond modulation method is used for modulating seeond 

information in the J9ayload J9ortion. The transmissions may be addressed for an i-H-tended 

destination of the J9ayload J9ortion. First information in a transmission that indudes an address 

for an i-H-tended destination may indude a first sequenee in the first J9ortion that is modulated 

aeeording to the first modulation method and that indieates an iill:)9ending ehange from: the first 

modulation method to the seeond modulation method. 8eeond information in a transmission that 

indudes an address for an i-H-tended destination may indude a seeond sequenee in the J9ayload 

J9ortion that is modulated aeeording to the seeond modulation method. The seeond sequenee may 

be transmitted after the first sequenee. 

[0009] The present invention has many advantages, a few of which are delineated 

hereafter as merely examples. 

[001 O] One advantage of the present invention is that it provides to the use of a plurality 

of modem modulation methods on the same communication medium. 

[0011] Another advantage of the present invention is that a master transceiver can 

communicate seamlessly with tributary transceivers or modems using incompatible modulation 

methods. 
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PATENT 

[0012] Other features and advantages of the present invention will become apparent to 

one with skill in the art upon examination of the following drawings and detailed description. It 

is intended that all such additional features and advantages be included herein within the scope 

of the present invention. 

Please amend paragraph [0034] of the specification as follows: 

[0034] To switch from type A modulation to type B modulation, master transceiver 64 

transmits a training sequence 106 to type A tribs 66a in which these tribs are notified of an 

impending change to type B modulation. The switch to type B modulation could be limited 

according to a specific time interval or for the communication of a particular quantity of data. 

After notifying the type A tribs 66a of the change to type B modulation, master transceiver 64, 

using type B modulation, transmits data along with an address in sequence 108, which is 

destined for a particular type B trib 66b. In an example, embedded modulation permits a 

secondary modulation to replace the usual primary modulation for a user data segment located 

after a primary training sequence. For example, master transceiver 64 may change to modulation 

Type B and may convey user information to type B trib 66b. The type B trib 66b targeted by the 

master transceiver 64 will transition to state 112 as shown in FIG. 6 upon detecting its own 

address where it processes the data transmitted in sequence 108. 

Please amend paragraphs [0039] of the specification as follows: 

[0039] After completing transmission sequence 132, which may include a user data 

segment transmitted using the usual primary (e.g., type A) modulation, master transceiver 64 

transmits a trailing sequence 134 using type A modulation signifying the end of the current 

communication session. If master transceiver 64 has not transmitted a poll request to the type A 

trib 66a in sequence 132, then the type A trib 66a that was in communication with the master 

transceiver 64 will return to state 122 after receiving trailing sequence 134. 

Please amend the Abstract as shown below. A clean version of the amended Abstract has also 

been included on a separate sheet that is submitted herewith the present response. 
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PATENT 

A device may be capable of communicating using at least two type types of modulation 

methods. Methods and systems are provided for communication of data according to a 

communications method in which The device may include a transceiver capable of acting as a 

master transceiver communicates with one or more slave transceivers according to a master/slave 

relationship in ;vhich communication from a slave to a master occurs in resI9onse to 

communication from the master to the slave. A first data message may include first information 

and second information that are modulated according to a first modulation method. The second 

information may include lower data rate data. A second data message may include third 

information that may be The master transceiver may send transmissions structured ;vith a first 

f)Ortion and a I9ayload f)Ortion. Information in the first f)Ortion may be modulated according to a 

the first modulation method and that may indicate an impending change to a second modulation 

method.:., vthich is The second modulation method may be used for transmitting fourth 

information, and the fourth information may be included in the second message the I9ayload 

f)Ortion. The discrete transmissions may be addressed for an intended destination of the I9ayload 

f)Ortion. The fourth information may include higher data rate data, for example Internet access 

data. 
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PATENT 

This listing of claims will replace all prior versions, and listings, of claims in the application. 

Listing of Claims: 

1-20. (Cancelled) 

21. (New) A method for a master transceiver to communicate with one or more slave 

transceivers according to a master/slave relationship, the method comprising: 

transmitting at least a first message of a plurality of data messages, the plurality of data 

messages being transmitted over a communication medium from the master transceiver to the 

one or more slave transceivers, wherein transmitting at least the first message of the plurality of 

data messages comprises: 

transmitting first information, the first information being transmitted as part of the 

first message and being modulated according to a first modulation method, and 

transmitting second information, the second information being transmitted as part 

of the first message and being modulated according to the first modulation method, 

wherein the second information comprises lower data rate data, and said first message 

includes first message address data that is indicative of an identity of one of the one or 

more slave transceivers as an intended destination of the second information; and 

transmitting a second message of the plurality of data messages, wherein transmitting the 

second message of the plurality of data messages comprises: 

transmitting third information, the third information being transmitted as part of 

the second message and being modulated according to the first modulation method, 

wherein the third information comprises at least information that is indicative of an 

impending change in modulation to a second modulation method for transmission of 

fourth information that is included in the second message, and 

transmitting the fourth information, the fourth information being transmitted as 

part of the second message and being transmitted after transmission of the third 

information, the fourth information being modulated according to the second modulation 

method, the second modulation method being of a different type than the first modulation 
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method, wherein the fourth information comprises higher data rate data intended for a 

single slave transceiver of the one or more slave transceivers, the higher data rate data is 

transmitted at a higher data rate than the lower data rate data, and the second message 

indicates that the single slave transceiver is an intended destination of the fourth 

information that is included in the second message using second message address data 

included in the second message. 

22. (New) The method as in claim 21, wherein the communication medium supports 

a multi-point communication network communication architecture. 

23. (New) The method as in claim 21, wherein the first message of the plurality of 

data messages is transmitted before the second message of the plurality of data messages. 

24. (New) The method as in claim 21, wherein the first message of the plurality of 

data messages is transmitted after the second message of the plurality of data messages. 

25. (New) The method as in claim 21, further comprising transmitting additional data 

modulated according to the first modulation method after transmitting the fourth information. 

26. (New) The method of claim 21, further comprising providing a high data rate 

application, wherein transmission of the fourth information comprises communicating for the 

high data rate application. 

27. (New) The method as in claim 26, wherein the high data rate application is an 

Internet access application. 

28. (New) The method of claim 21, further comprising providing a low data rate 

application, wherein transmission of the second information comprises communicating for the 

low data rate application. 
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29. (New) The method of claim 28, wherein the low data rate application is selected 

from the group consisting of: power monitoring and control applications. 

30. (New) The method as in claim 21, further comprising receiving by the master 

transceiver, after the transmitting of the second message, data from the single slave transceiver of 

the one or more slave transceivers modulated according to the second modulation method. 

31. (New) The method as in claim 30, wherein the data from the single slave 

transceiver is received in response to a request sent from the master transceiver to the single 

slave transceiver, the request indicating that the master transceiver requests data from the single 

slave transceiver. 

32. (New) The method as in claim 21, wherein lower data rate data comprises user 

data. 

33. (New) The method as in claim 21, wherein higher data rate data comprises user 

data. 

34. (New) The method as in claim 21, wherein the plurality of data messages are a 

plurality of user data messages. 

35. (New) The method as in claim 34, wherein each of the plurality of user data 

messages comprises message-specific first information and message-specific second 

information, and for each of the plurality of user data messages: 

the message-specific first information is modulated according to the first modulation 

method and the message-specific first information indicates whether the message-specific second 

information will be modulated using a different type of modulation method than is used for the 

message-specific first information; and 
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the user data message indicates that a message-specific slave transceiver from among the 

one or more slave transceivers is an intended destination of the message-specific second 

information. 

36. (New) The method as in claim 35, wherein: 

for the first message, the message-specific first information comprises the first 

information and the message-specific second information comprises the second information; and 

for the second message, the message-specific first information comprises the third 

information and the message-specific second information comprises the fourth information. 

37. (New) The method as in claim 35, wherein the message-specific first information 

is indicative of whether the message-specific second information will be modulated according to 

the first modulation method or the second modulation method. 

38. (New) The method as in claim 21, further comprising transmitting a third 

message of the plurality of data messages, wherein transmitting the third message comprises: 

transmitting fifth information, the fifth information being transmitted as part of the third 

message and being modulated according to the first modulation method, wherein the fifth 

information is indicative of an impending change in modulation to the second modulation 

method for transmission of sixth information that is included the third message; and 

transmitting the sixth information, the sixth information being transmitted as part of the 

third message and being transmitted after transitioning from the first modulation method to the 

second modulation method, the sixth information being modulated according to the second 

modulation method, wherein the sixth information comprises additional higher data rate data 

intended for an individual slave transceiver of the one or more slave transceivers, the third 

message indicates an identity of the individual slave transceiver of the one or more slave 

transceivers as being an intended destination of the sixth information that is included in the third 

message using third message address data included in the third message. 
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39. (New) The method as in claim 38, where the transmitting of the third message 

occurs after the transmitting of the first message and after the transmitting of the second 

message. 

40. (New) The method as in claim 38, wherein the single slave transceiver and the 

individual slave transceiver are the same slave transceiver. 

41. (New) The method as in claim 21, wherein the first information that is included 

in the first message comprises the first message address data. 

42. (New) A method for implementing an Internet access application by providing 

communication of Internet access application data according to a communications method in 

which a master transceiver communicates with one or more slave transceivers according to a 

master/slave relationship, wherein communication from the one or more slave transceivers is in 

response to a communication from the master to at least one of the one or more slave 

transceivers, the communications method comprising: 

transmitting at least a low data rate message of a plurality of data messages, the plurality 

of data messages being transmitted over a communication medium from the master transceiver to 

the one or more slave transceivers, each of the plurality of data messages comprising first data 

and second data, wherein the low data rate message comprises: 

first information of the low data rate message, the first information of the low data 

rate message being modulated according to a first modulation method, wherein the first 

information included in the low data rate message comprises addressing information for 

an intended destination of second information that is included in the low data rate 

message, and 

the second information of the low data rate message, the second information of 

the low data rate message being modulated according to the first modulation method, 

wherein the second information of the low data rate message comprises low data rate 

application data, and said low data rate message includes low data rate message address 
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data indicative of an identity of one of the one or more slave transceivers as an intended 

destination of the second information of the low data rate message; and 

transmitting a high data rate message of the plurality of data messages, wherein the high 

data rate message of the plurality of data messages comprises: 

first information of the high data rate message, the first information of the high 

data rate message being modulated according to the first modulation method, wherein the 

first information of the high data rate message is indicative of an impending change in 

modulation to a second modulation method for transmission of second information of the 

high data rate message, and 

the second information of the high data rate message, the second information of 

the high data rate message being transmitted after transitioning from the first modulation 

method to the second modulation method, the second information of the high data rate 

message being modulated according to the second modulation method, the second 

modulation method being of a different type than the first modulation method, wherein 

the second information of the high data rate message comprises Internet access 

application data intended for a single slave transceiver of the one or more slave 

transceivers, the Internet access application data is transmitted at a higher data rate than 

the low data rate application data, and the high data rate message indicates an identity of 

the single slave transceiver as being an intended destination of the second information of 

the high data rate message using high data rate message address data included in the high 

data rate message. 

43. (New) The method as in claim 42, wherein the communication medium supports 

a multi-point communication network communication architecture. 

44. (New) The method as in claim 42, wherein the low data rate message is 

transmitted before the high data rate message. 
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45. (New) The method as in claim 42, wherein the low data rate message is 

transmitted after the high data rate message. 

46. (New) The method as in claim 42, further comprising transmitting data 

modulated according to the first modulation method after transmitting the second information of 

the high data rate message. 

47. (New) The method as in claim 42, wherein transmission of the second 

information of the high data rate message comprises communicating for the Internet access 

application. 

48. (New) The method of claim 42, further comprising providing a low data rate 

application, wherein transmission of the second information of the low data rate message 

comprises communicating for the low data rate application. 

49. (New) The method of claim 42, wherein the low data rate application is selected 

from the group consisting of: power monitoring and control applications. 

50. (New) The method as in claim 42, further comprising receiving slave transceiver 

data from the single slave transceiver of the one or more slave transceivers, wherein the slave 

transceiver data is modulated according to the second modulation method and is received after 

the transmitting of the high data rate message. 

51. (New) The method as in claim 50, wherein the slave transceiver data is received 

in response to a request sent from the master transceiver to the single slave transceiver, the 

request indicating that the master transceiver requests data from the single slave transceiver. 

52. (New) The method as in claim 42, wherein the low data rate application data 

comprises user data. 
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53. (New) The method as in claim 42, wherein the Internet access application data 

comprises user data. 

54. (New) The method as in claim 42, wherein the plurality of data messages are a 

plurality of user data messages. 

55. (New) The method as in claim 54, wherein each of the plurality of user data 

messages comprises message-specific first information and message-specific second 

information, and for each of the plurality of user data messages: 

the message-specific first information is modulated according to the first modulation 

method and the message-specific first information indicates whether the message-specific second 

information will be modulated using a different type of modulation method than is used for the 

message-specific first information; and 

the user data message indicates that a message-specific slave transceiver from among the 

one or more slave transceivers is an intended destination of the message-specific second 

information. 

56. (New) The method as in claim 56, wherein: 

for the low data rate message, the message-specific first information comprises the first 

information of the low data rate message and the message-specific second information comprises 

the second information of the low data rate message; and 

for the high data rate message, the message-specific first information comprises the first 

information of the high data rate message and the message-specific second information 

comprises the second information of the high data rate message. 

57. (New) The method as in claim 56, wherein the message-specific first information 

is indicative of whether the message-specific second information will be modulated according to 

the first modulation method or the second modulation method. 
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58. (New) The method as in claim 42, further comprising transmitting a second high 

data rate message of the plurality of data messages, wherein transmitting the second high data 

rate message comprises: 

transmitting first information of the second high data rate message, the first information 

of the high data rate message being modulated according to the first modulation method, wherein 

the first information of the second high data rate message is indicative of an impending change in 

modulation to the second modulation method for transmission of second information of the 

second high data rate message; and 

transmitting the second information of the second high data rate message, the second 

information of the high data rate message being transmitted after transitioning from the first 

modulation method to the second modulation method, the second information of the second high 

data rate message being modulated according to the second modulation method, wherein the 

second information of the high data rate message comprises additional Internet access 

application data intended for an individual slave transceiver of the one or more slave 

transceivers, the additional Internet access application data is transmitted at a higher data rate 

than the low data rate application data, and the high data rate message indicating an identity of 

the individual slave transceiver as being an intended destination of the second information of the 

second high data rate message using second high data rate message address data included in the 

second high data rate message. 

59. (New) The method as in claim 58, wherein the single slave transceiver and the 

individual slave transceiver are the same slave transceiver. 

60. (New) A system configured to communicate with one or more slave transceivers 

according to a master/slave relationship, the system including the master in the master/slave 

relationship wherein communication from the one or more slave transceivers is in response to a 

communication from the master to at least one of the one or more slave transceivers, the system 

compnsmg: 
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a transmitter configured to transmit at least a low data rate message of a plurality of data 

messages, the plurality of data messages being transmitted over a communication medium, the 

communication medium being between the system and the one or more slave transceivers, 

wherein the low data rate message comprises: 

first information of the low data rate message, the first information of the low data 

rate message being modulated according to a first modulation method, wherein the first 

information included in the low data rate message comprises addressing information for 

an intended destination of second information that is included in the low data rate 

message, and 

the second information of the low data rate message, the second information of 

the low data rate message being modulated according to the first modulation method, 

wherein the second information of the low data rate message comprises lower data rate 

data, and said low data rate message includes low data rate message address data 

indicative of an identity of one of the one or more slave transceivers as an intended 

destination of the second information of the low data rate message; and 

the transmitter being further configured to transmit at least a high data rate message of 

the plurality of data messages, wherein at least the high data rate message of the plurality of data 

messages compnses: 

first information of a high data rate message, the first information of the high data 

rate message being modulated according to the first modulation method, wherein the first 

information of the high data rate message is indicative of an impending change in 

modulation to a second modulation method for transmission of second information of the 

high data rate message, and 

the second information of the high data rate message, the second information of 

the high data rate message being transmitted after transitioning from the first modulation 

method to the second modulation method, the second information of the high data rate 

message being modulated according to the second modulation method, the second 

modulation method being of a different type than the first modulation method, wherein 
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the second information of the high data rate message comprises higher data rate data 

intended for a single slave transceiver of the one or more slave transceivers, the higher 

data rate data is transmitted at a higher data rate than the lower data rate data, and the 

high data rate message indicates an identity of the single slave transceiver as being an 

intended destination of the second information of the high data rate message. 

61. (New) The system of claim 56, wherein the second information of the high data 

rate message comprises data provided by the Internet access application. 
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REMARKS 

Upon entering the foregoing amendments, claims 21-61 will be pending in the present 

application, of which claims 21, 42, and 60 are independent. Claims 1-20 have been cancelled. 

Claims 21-61 are new. Support for the new claims can be found throughout the application, for 

example in at least paragraphs [0029] - [0040]. 

Amendments to the specification 

Applicant has made certain amendments to paragraphs [0034] and [0039] of the 

specification. Applicant submits that the amendments contain no new matter. For example, 

support for the amendments to paragraphs [0034] and [0039] can be found throughout the as­

filed application, for example in paragraphs [0023] or [0040]. Additionally, support for the 

amendments to the specification can be found throughout U.S. Provisional Application No. 

60/067,562 ("the Provisional"), which is claimed as a priority document by the present 

application and is incorporated by reference therein. 

For example, Applicant has amended paragraph [0034] to recite that "[i]n an example, 

embedded modulation permits a secondary modulation to replace the usual primary modulation 

for a user data segment located after a primary training sequence. For example, master 

transceiver 64 may change to modulation Type B and may convey user information to type B trib 

66b." Similarly, Applicant has amended paragraph [0039] to recite "after completing 

transmission sequence 132, which may include a user data segment transmitted using the usual 

primary (e.g., type A) modulation ... " Support for these amendments can be found at least in 

page 4, lines 4-5 of the Provisional ("Embedded modulation permits a secondary modulation to 

replace the usual primary modulation user data segment normally located after the primary 

training sequence ... "), page 4, lines 15-16 ("changes to modulation Type Band conveys user 

information (perhaps a stipulated amount) and likely a trib address), or page 4, line 29 ("receive 

the Type Buser information which will usually contains [sic] addressing for a particular trib"). 

As such, Applicants respectfully request that the amendments to paragraphs [0034] and [0039] 

be entered by the examiner. 
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Applicant has included a replacement summary section and a replacement abstract. The 

MPEP suggests that the applicant modify the brief summary of the invention and restrict the 

descriptive subject matter "so as to be in harmony with the claims." MPEP 1302.01, General 

Review of Disclosure. Accordingly, the replacement summary section and the replacement 

abstract are meant to ensure the replacement sections are in harmony with the pending claims. 

Applicant respectfully submits that the replacement summary section and the replacement 

abstract are fully supported in the as-filed application, for example in at least paragraphs [0029] 

- [0040]. Therefore, Applicant respectfully requests that the replacement summary section and 

the replacement abstract be entered in the present application. 

Double Patenting 

Claims 1, 2, and 9-16 stand rejected on the ground of nonstatutory obviousness-type 

double patenting as allegedly being unpatentable over claims 1-5 and 7-10 of U.S. Patent No. 

8,023,580. Claims 1, 2, 9-11, 13-15, and 19-20 stand rejected on the ground of nonstatutory 

obviousness-type double patenting as allegedly being unpatentable over claims 40-47 of U.S. 

Patent No. 8,023,580. Claims 3-8 stand rejected on the ground of nonstatutory obviousness-type 

double patenting as allegedly being unpatentable over claims 1 and 40 of U.S. Patent No. 

8,023,580. Claim 17 stands rejected on the ground of nonstatutory obviousness-type double 

patenting as allegedly being unpatentable over claim 1 of U.S. Patent No. 8,023,580 in view of 

U.S. Patent No. 6,208,663 to Schramm (et al. "Schramm"). Claims 1 and 2 stand rejected on the 

ground of nonstatutory obviousness-type double patenting as allegedly being unpatentable over 

claim 1 of U.S. Patent No. 6,614,838. Claim 17 stands rejected on the ground of nonstatutory 

obviousness-type double patenting as allegedly being unpatentable over claim 1 of U.S. Patent 

No. 6,614,838 in view of Schramm. 

Applicant respectfully submits that the cancellation of claims 1-20 render moot the 

double patenting rejection raised in the Office Action. However, in an effort to avoid further 

double patenting rejections for the new claims, Applicant is filing a Terminal Disclaimer with 

respect to U.S. Patent No. 8,023,580 and U.S. Patent No. 6,614,838 contemporaneously with the 

present response. 
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Applicant has added new claims 21-61, of which claims 21, 42, and 60 are independent. 

Applicant respectfully submits that new claims 21-57, including independent claims 21, 42, and 

60, are allowable for at least similar reasons as those applicable to original claims 1-20. For 

example, claim 21 recites a "method for a master transceiver to communicate with one or more 

slave transceivers according to a master/slave relationship, the method comprising: transmitting 

at least a first message of a plurality of data messages, the plurality of data messages being 

transmitted over a communication medium from the master transceiver to the one or more slave 

transceivers, wherein transmitting at least the first message of the plurality of data messages 

comprises: transmitting first information, the first information being transmitted as part of the 

first message and being modulated according to a first modulation method, and transmitting 

second information, the second information being transmitted as part of the first message and 

being modulated according to the first modulation method, wherein the second information 

comprises lower data rate data, and said first message includes first message address data that is 

indicative of an identity of one of the one or more slave transceivers as an intended destination of 

the second information; and transmitting a second message of the plurality of data messages, 

wherein transmitting the second message of the plurality of data messages comprises: 

transmitting third information, the third information being transmitted as part of the second 

message and being modulated according to the first modulation method, wherein the third 

information comprises at least information that is indicative of an impending change in 

modulation to a second modulation method for transmission of fourth information that is 

included in the second message, and transmitting the fourth information, the fourth information 

being transmitted as part of the second message and being transmitted after transmission of the 

third information, the fourth information being modulated according to the second modulation 

method, the second modulation method being of a different type than the first modulation 

method, wherein the fourth information comprises higher data rate data intended for a single 

slave transceiver of the one or more slave transceivers, the higher data rate data is transmitted at 

a higher data rate than the lower data rate data, and the second message indicates that the single 
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slave transceiver is an intended destination of the fourth information that is included in the 

second message using second message address data included in the second message." None of 

the art of record teaches or suggests such features. Applicants respectfully submit that claims 42 

and 60 recite similar elements and thus are allowable for at least similar reasons. 

General Remarks 

Applicant again notes that it has filed a terminal disclaimer over the parent for this 

application, U.S. Patent No. 8,023,580, in an effort to avoid further double patenting rejections 

for the pending claims. For the avoidance of doubt, Applicant notes that in claiming the 

invention, both here and in the parent case, Applicant has used identifiers such as "first," 

"second," "third," "fourth," etc. in the claims. Such identifiers are not meant to imply an order 

of claim elements (e.g., an ordering of transmissions), nor are they intended to limit the claims 

to a given number of elements (e.g., limiting the number of transmissions to a given number). 

As noted in MPEP 2111.03, "reference to 'first,' 'second,' and 'third' blades in the claim was not 

used to show a serial or numerical limitation but instead was used to distinguish or identify the 

various members of the group." (See also Gillette Co. v. Energizer Holdings, Inc., 405 F.3d 

1367, 1373 (Fed. Cir. 2005) ("'use of the terms 'first' and 'second' is common patent-law 

convention to distinguish between repeated instances of an element' and should not necessarily 

be interpreted to impose a serial limitation on a claim" (quoting 3M Innovative Props. Co. v. 

Avery Dennison Corp., 350 F.3d 1365, 1371 (Fed. Cir. 2003))). 

Where Applicant intended to limit the claim elements with a serial limitation, it has done 

so using, e.g., "before" and "after", for example as in claims 23 and 24. Additionally, since the 

term "comprising" is used in the claims, and that term is "is inclusive or open-ended and does 

not exclude additional, unrecited elements or method steps" (MPEP 2111. 03 ), Applicant notes 

that when "before" or "after" is used in the claims to describe the relative order of two events or 

steps, intervening events or steps are not disclaimed. 
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In light of the above amendments and remarks, Applicant respectfully submits that the 

present application is in condition for allowance, and Applicant respectfully requests a Notice of 

Allowance for the pending claims 21-61. Should Examiner Ha identify any outstanding issues 

that would prevent such an allowance, he is urged to contact Applicant's undersigned 

representative using the contact information below. 

Date: October 19, 2012 

Condo Roccia LLP 
One Liberty Place 
1650 Market Street, Suite 2200 
Philadelphia, PA 19103 
Telephone: (215) 558-5727 
Facsimile: (215) 558-5676 
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/Jasepb R Kliuicki/ 
Joseph R. Klinicki 
Registration No. 68,505 
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ABSTRACT 

A device may be capable of communicating using at least two type types of 

modulation methods. Methods and systems are provided for communication of data 

according to a communications method in which a master transceiver communicates with 

one or more slave transceivers according to a master/slave relationship. A first data 

message may include first information and second information that are modulated 

according to a first modulation method. The second information may include lower data 

rate data. A second data message may include third information that may be modulated 

according to the first modulation method and that may indicate an impending change to a 

second modulation method. The second modulation method may be used for transmitting 

fourth information, and the fourth information may be included in the second message. 

The fourth information may include higher data rate data, for example Internet access 

data. 
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• MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

10/19/2012 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
f-- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.16(i)) · 41 Minus ** 20 = 21 X $ = OR X $62= 1302 
0 

Independent z * 3 Minus ***3 = 0 X $ = OR X $250= 0 w (37 CFR 1 .16fh\\ 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 1302 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = OR X $ = w 1.16(i\\ 

~ Independent 
* Minus *** X $ = OR X $ = 

0 (37 CFR 1.16(hll = 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /KIMBERLY PANNELL/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

13/198,568 BREMER, GORDON F. 

I 

Document Code - DISQ Internal Document - DO NOT MAIL 

TERMINAL 
~APPROVED • DISAPPROVED DISCLAIMER 

This patent is subject 
Date Filed : 10/19/12 to a Terminal 

Disclaimer 

I Approved/Disapproved by: I 
2 - Tds both approved. 

Angie Walker 

U.S. Patent and Trademark Office 
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APPLICATION NUMBER 

13/198,568 

15027 
Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

FILING OR 3 71 (C) DATE 

08/04/2011 

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

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Gordon F. Bremer REMB_0109 _USCON2 

CONFIRMATION NO. 8059 
POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~U!l)UH] 11111111111111111111111 

Date Mai led: 1 0/29/2012 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/19/2012. 

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

/qtran/ 

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

page 1 of 1 

130 
IPR2020-00036 Page 00325

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 325 



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

15027 7590 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

11/05/2012 
EXAMINER 

HA,DACV 

ART UNIT PAPER NUMBER 

2632 

DATEMAILED: 11/05/2012 

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

13/198,568 08/04/2011 Gordon F. Bremer REMB_0l09_USCON2 8059 

TITLE OF INVENTION: System and Method of Communication Using at Least Two Modulation Methods 

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

nonprovisional NO $1770 $300 $0 $2070 02/05/2013 

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

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

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

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

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

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

If the SMALL ENTITY is shown as NO: 

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

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

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

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

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

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

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

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

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

15027 7590 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

APPLICATION NO. 

13/198,568 

11/05/2012 

FILING DATE 

08/04/2011 

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

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Gordon F. Bremer REMB_0l09_USCON2 8059 

TITLE OF INVENTION: System and Method of Communication Using at Least Two Modulation Methods 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1770 

EXAMINER ART UNIT 

HA, DACV 2632 

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

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

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

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

$300 $0 

CLASS-SUBCLASS 

375-261000 

2. For printing on the patent front page, list 

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

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

$2070 02/05/2013 

2 ______________ _ 

3 ______________ _ 

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

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

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

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

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

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

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

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

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

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

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

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

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

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

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

APPLICATION NO. 

13/198,568 

15027 7590 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

FILING DATE FIRST NAMED INVENTOR 

08/04/2011 Gordon F. Bremer 

11/05/2012 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

REMB_0l09_USCON2 8059 

EXAMINER 

HA,DACV 

ART UNIT PAPER NUMBER 

2632 

DATEMAILED: 11/05/2012 

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be O day(s). 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Notice of Allowability 

Application No. 

13/198,568 BREMER, GORDON F. 
Examiner Art Unit 

DACHA 2632 

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

1. 1:8] This communication is responsive to 10/25/12. 

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

3. 1:8] The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(@uspto.gov . 

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

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

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

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

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2. 1:8] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

6. D Examiner's Statement of Reasons for Allowance 

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

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/Dae V. Ha/ 
Primary Examiner, Art Unit 2632 

U.S. Patent and Trademark Office 

7. D Other __ . 

PTOL-37 (Rev. 09-12) Notice of Allowability Part of Paper No./Mail Date 20121101 
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Application/Control No. 

Index of Claims 13198568 

Examiner 

DACHA 

✓ Rejected Cancelled N 

= Allowed Restricted 

~ Claims renumbered in the same order as presented by applicant 

CLAIM 
Final Original 04/16/2012 11/01/2012 

1 ✓ = 

2 ✓ = 

3 ✓ = 

4 ✓ = 

5 ✓ = 

6 ✓ = 

7 ✓ = 

8 ✓ = 

9 ✓ = 

10 ✓ = 

11 ✓ = 

12 ✓ = 

13 ✓ = 

14 ✓ = 

15 ✓ = 

16 ✓ = 

17 ✓ = 

18 ✓ = 

19 ✓ = 

20 ✓ = 

U.S. Patent and Trademark Office 

Applicant(s)/Patent Under 
Reexamination 

BREMER, GORDON F. 

Art Unit 

2632 

Non-Elected A Appeal 

Interference 0 Objected 

• CPA ~ T.D. • R.1.47 

DATE 

Part of Paper No. : 20121101 
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Receipt date: 10/19/2012 13198568 - GAU: 2632 

Substitute for 1449/PTO 
Complete if Known 

Application Number 13/198,568 

INFORMATION DISCLOSURE Filing Date August 04, 2011 

STATEMENT BY APPLICANT First Named Inventor Bremer, Gordon 

Sheet 

Examiner 
Initials 

Examiner 
Si nature 

Art Unit 2611 

(use as many sheets as necessary) Examiner Name Dae V. Ha 

I 1 I of I 12 Attorney Docket Number REMB 0109 USCON2 

U.S. PUBLICATION AND PATENT DOCUMENTS 
Document Number 

Cite No. 
Number - Kind Code (if known) 

1 3,736,528 

2 3,761,840 

3 3,970,926 

4 4,091,422 

5 4,335,464 

6 4,381,546 

7 4,464,767 

8 4,503,545 

9 4,509,171 

10 4,516,216 

11 4,525,846 

12 4,525,847 

13 4,532,640 

14 4,630,286 

15 4,645,871 

16 4,654,807 

17 4,663,766 

18 4,677,625 

19 4,782,498 

20 4,811,357 

21 4,862,464 

22 4,924,516 

23 4,926,448 

24 4,939,748 

/Dae Ha/ 

Publication or 
Grant Date 

MM-DD-YYYY 

05-29-1973 

09-25-1973 

07-20-1976 

05-23-1978 

06-15-1982 

04-26-1983 

08-07-1984 

03-05-1985 

04-02-1985 

05-07-1985 

06-25-1985 

06-25-1985 

07-30-1985 

12-16-1986 

02-24-1987 

03-31-1987 

05-05-1987 

06-30-1987 

11-01-1988 

03-07-1989 

08-29-1989 

05-08-1990 

05-15-1990 

07-03-1990 

Name of Patentee or Applicant of Cited Document 

Acker et al. 

Bremer, Gordon F. 

Rigby et al. 

Amster Gerald 

Armstrong et al. 

Armstrong, Thomas R. 

Bremer, Gordon 

Bremer et al. 

Bremer et al. 

Armstrong, Thomas R. 

Bremer et al. 

Bremer, Gordon 

Bremer et al. 

Betts, William L. 

Bremer et al. 

Bremer, Gordon 

Bremer, Gordon 

Betts et al. 

Copeland, Ill, John A. 

Betts et al. 

Betts et al. 
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Issue Classification 
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Application/Control No. 

13198568 

Examiner 
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NONE 

(Assistant Examiner) 

/DAG HA/ 
Primary Examiner.Art Unit 2632 

(Primary Examiner) 

U.S. Patent and Trademark Office 
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Final 

Applicant(s)/Patent Under Reexamination 

BREMER, GORDON F. 
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2632 
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(Date) 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/198,568 08/04/2011 

15027 7590 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

11/14/2012 

FIRST NAMED INVENTOR 

Gordon F. Bremer 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

REMB_Ol09_USCON2 8059 

EXAMINER 

HA,DACV 

ART UNIT PAPER NUMBER 

2632 

MAIL DATE DELIVERY MODE 

11/14/2012 PAPER 

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

The time period for reply, if any, is set in the attached communication. 
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Applicant(s) 

Supplemental 
Notice of Allowability 

Application No. 

13/198,568 BREMER, GORDON F. 
Examiner Art Unit 

DACHA 2632 

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

1. 1:8] This communication is responsive to Telephone's request on 11/13/12. 

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

3. 1:8] The allowed claim(s) is/are 21-61. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(@uspto.gov . 

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

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

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

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

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. 1:8] Examiner's Amendment/Comment 

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

6. D Examiner's Statement of Reasons for Allowance 

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

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

U.S. Patent and Trademark Office 

7. D Other __ . 

PTOL-37 (Rev. 09-12) Notice of Allowability Part of Paper No./Mail Date 20121113 
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Application/Control Number: 13/198,568 

Art Unit: 2632 

Page 2 

EXAMINER'S AMENDMENT 

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

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

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

submitted no later than the payment of the issue fee. 

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

with Mr. Joseph R. Klinicki (Reg. No. 68,505) on 11 /13/12. 

The application has been amended as follows: 

Claim 56, line 1, "claim 56" has been changed to --claim 55--

Cancelled claims 1-20 were inadvertently indicated as allowed claims in the 

Notice of Allowance dated 11 /05/12. This communication also corrects the allowed 

claims being 21-61. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DAC HA whose telephone number is (571 )272-3040. 

The examiner can normally be reached on 4/4. 

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

supervisor, David Payne can be reached on 571-272-3024. The fax phone number for 

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

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

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

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

Status information for unpublished applications is available through Private PAIR only. 
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Application/Control Number: 13/198,568 

Art Unit: 2632 

Page 3 

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

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

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

USPTO Customer Service Representative or access to the automated information 

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

/Dae V. Ha/ 
Primary Examiner, Art Unit 2632 
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Issue Classification 

ORIGINAL 

CLASS 
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Application/Control No. 

13198568 

Examiner 

DACHA 

SUBCLASS 

H 

CROSS REFERENCE($) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

455 102 

332 108 119 151 

• Claims renumbered in the same order as presented by applicant 

Final Original Final Original Final Original Final Original 

1 21 17 36 33 52 

2 22 18 37 34 53 

3 23 19 38 35 54 

4 24 20 39 36 55 

5 25 21 40 37 56 

6 26 22 41 38 57 

7 27 23 42 40 58 

8 28 24 43 41 59 

9 9 25 44 42 60 

10 29 26 45 39 61 

11 30 27 46 

12 31 28 47 

13 32 29 48 

14 33 30 49 

15 34 31 50 

16 35 32 51 

NONE 

(Assistant Examiner) 

/DAG HA/ 
Primary Examiner.Art Unit 2632 

(Primary Examiner) 

U.S. Patent and Trademark Office 

0 4 L 

• 
Final 

Applicant(s)/Patent Under Reexamination 

BREMER, GORDON F. 

Art Unit 

2632 

INTERNATIONAL CLASSIFICATION 

CLAIMED NON-CLAIMED 

5 I 12 (2006.0) 

CPA • T.D. • R.1.47 

Original Final Original Final Original Final Original 

Total Claims Allowed: 

42 
(Date) 

11/13/2012 O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 8 

Part of Paper No. 20121113 

161 
IPR2020-00036 Page 00356

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 356 
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ORIGINAL 

CLASS 

375 261 

Application/Control No. 

13198568 

Examiner 

DACHA 

SUBCLASS 

H 

CROSS REFERENCE($) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

455 102 

332 108 119 151 

• Claims renumbered in the same order as presented by applicant 

Final Original Final Original Final Original Final Original 

1 21 17 37 33 53 

2 22 18 38 34 54 

3 23 19 39 35 55 

4 24 20 40 36 56 

5 25 21 41 37 57 

6 26 22 42 39 58 

7 27 23 43 40 59 

8 28 24 44 41 60 

9 29 25 45 38 61 

10 30 26 46 

11 31 27 47 

12 32 28 48 

13 33 29 49 

14 34 30 50 

15 35 31 51 

16 36 32 52 

NONE 

(Assistant Examiner) 

/DAG HA/ 
Primary Examiner.Art Unit 2632 

(Primary Examiner) 

U.S. Patent and Trademark Office 

0 4 L 

• 
Final 

Applicant(s)/Patent Under Reexamination 

BREMER, GORDON F. 

Art Unit 

2632 

INTERNATIONAL CLASSIFICATION 

CLAIMED NON-CLAIMED 

5 I 12 (2006.01.01) 

CPA • T.D. • R.1.47 

Original Final Original Final Original Final Original 

Total Claims Allowed: 

41 
(Date) 

01/10/2013 O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 8 

Part of Paper No. 20130110 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/198,568 08/04/2011 

15027 7590 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

01/11/2013 

FIRST NAMED INVENTOR 

Gordon F. Bremer 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

REMB_Ol09_USCON2 8059 

EXAMINER 

HA,DACV 

ART UNIT PAPER NUMBER 

2632 

MAIL DATE DELIVERY MODE 

01/11/2013 PAPER 

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

The time period for reply, if any, is set in the attached communication. 
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Applicant(s) 

Supplemental 
Notice of Allowability 

Application No. 

13/198,568 BREMER, GORDON F. 
Examiner Art Unit 

DACHA 2632 

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

1. 1:8] This communication is responsive to 01/09/13. 

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

3. 1:8] The allowed claim(s) is/are 21-61. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(@uspto.gov . 

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

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

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

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

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

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

6. D Examiner's Statement of Reasons for Allowance 

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

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/Dae V. Ha/ 
Primary Examiner, Art Unit 2632 

U.S. Patent and Trademark Office 

7. 1:8] Other Issue Classification. 

PTOL-37 (Rev. 09-12) Notice of Allowability Part of Paper No./Mail Date 20130110 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
13198568 I Filing I 2011-08-04 

Docket Number 
REMB_ 0109 _ USCON2 I Art I 2632 Number Date (if applicable) Unit 

First Named 
Gordon F. Bremer 

Examiner 
DacV. Ha 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

• Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D other 

lg] Enclosed 

lg] Amendment/Reply 

• Information Disclosure Statement (IDS) 

• Affidavit(s)/ Declaration(s) 

• other 

MISCELLANEOUS 

• Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

• Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
lg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 505519 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

lg] Patent Practitioner Signature 

• Applicant Signature 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

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

Signature of Registered U.S. Patent Practitioner 

Signature /Joseph R. Klinicki/ Date (YYYY-MM-DD) 2013-02-05 

Name Joseph R. Klinicki Registration Number 68505 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, calf 1-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

In re Application of: 
Gordon F. Bremer 

Application No.: 13/198,568 

Filing Date: August 4, 2011 

Confirmation No.: 8059 

Group Art Unit: 2611 

Examiner: Dae V. Ha 

For: System and Method of Communication Using at Least Two Modulation 
Methods 

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

Sir: 

REPLY PURSUANT TO 37 CFR § 1.114 

In accordance with the Request for Continued Examination filed herewith, 

reconsideration is respectfully requested in view of the amendments and/or remarks as indicated 

below: 

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

r8J Amendments to the Claims are reflected in the listing of the claims which 
begins on page 2 of this paper. 

• Amendments to the Drawings begin on page 
attached replacement sheet. 

r8J Remarks begin on page 14 of this paper. 

of this paper and include an 

r8J The Commissioner is hereby authorized to charge any fee deficiency, charge any 
additional fees, or credit any overpayment of fees, associated with this application 
in connection with this filing, or any future filing, submitted to the U.S. Patent 
and Trademark Office during the pendency of this application, to Deposit 
Account No. 50-5519. 
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This listing of claims will replace all prior versions, and listings, of claims in the application. 

Listing of Claims: 

1-20. (Cancelled) 

21. ( Currently amended) A method for a master communication device configured to 

communicate transceiver to communicate with one or more slave transceivers according to a 

master/slave relationship in which a slave communication from a slave device to the master 

communication device occurs in response to a master communication from the master 

communication device to the slave device, the master communication device method comprising: 

a master transceiver configured to transmit transmitting at least a first message ef.a 

J9lurality of data messages, the J9lurality of data messages being transmitted over a 

communication medium from the master transceiver to the one or more slave transceivers, 

wherein transmitting at least the first message of the J9lurality of data messages comprises: 

transmitting first information, the first information being transmitted as J9art of the 

first message and being modulated according to a first modulation method, and 

transmitting second information, including a payload portion, the second 

information being transmitted as J9art of the first message and being modulated according 

to the first modulation method, wherein the second information comprises data intended 

for one of the one or more slave transceivers lovter data rate data, and said first message 

includes and 

first message address information data that is indicative of an identity of the one 

of the one or more slave transceivers -as being an intended destination of the second 

information; and 

said master transceiver configured to transmit transmitting a second message over the 

communication medium from the master transceiver to the one or more slave transceivers ef.the 

J9lurality of data messages, wherein transmitting the second message of the J9lurality of data 

messages compnses: 

transmitting third information, the third information being transmitted as J9art of 

the second message and being modulated according to the first modulation method, 
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wherein the third information comprises a-t least information that is indicative of an 

impending change in modulation to a second modulation method for transmission of 

fourth informa-tion tha-t is included in the second message, and 

transmitting the fourth information, including a payload portion, the fourth 

informa-tion being transmitted as J9art of the second message and being transmitted after 

transmission of the third information, the fourth information being modulated according 

to the second modulation method, the second modulation method being of a different 

type than the first modulation method, wherein the fourth information comprises higher 

da-ta rate data intended for a single slave transceiver of the one or more slave transceivers, 

the higher da-ta ra-te da-ta is transmitted a-t a higher da-ta rate than the lov,rer da-ta ra-te da-ta, 

and 

second message address information that is indicative of the second message 

indica-tes that the single slave transceiver is- being an intended destination of the fourth 

information tha-t is included in the second message using second message address data 

included in the second message; and 

wherein the second modulation method results in a higher data rate than the first 

modulation method. 

22. (Currently amended) The master communication device method as in claim 21, 

wherein the master transceiver is configured to communicate over the communication medium 

in accordance with SUJ9)90rts a multi-point communication network communication architecture. 

23. (Currently amended) The master communication device method as in claim 21, 

wherein the master transceiver is configured to transmit the first message of the J9lurality of data 

messages is transmitted before the second message of the J9lurality of da-ta messages. 

24. (Currently amended) The method as in claim 21, wherein the master transceiver 

is configured to transmit the first message of the J9lurality of da-ta messages is transmitted after 

the second message of the J9lurality of da-ta messages. 
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25. (Currently amended) The master communication device method as in claim 21, 

wherein the master transceiver is configured to further comprising transmitting additional data 

modulated according to the first modulation method after transmitting the fourth information. 

26. (Currently amended) The master communication device method of claim 21, 

further comprising providing a high data rate application, wherein transmission of the payload 

portion included in the fourth information is provided comprises communicating for the ~ high 

data rate application. 

27. (Currently amended) The master communication device method as in claim 26, 

wherein the high data rate application is configured to access the is-an Internet access 

application. 

28. (Currently amended) The master communication device method of claim 21, 

further comprising providing a lovt data rate application, wherein transmission of the payload 

portion included in the second information is provided for a comprises communicating for the 

low data rate application. 

29. (Currently amended) The master communication device method of claim 28, 

wherein the low data rate application is selected from the group consisting of: power monitoring 

an4 or control applications. 

30. (Currently amended) The master communication device method as in claim 21, 

further comprising wherein the master transceiver is configured to receive receiving by the 

master transceiver, after the transmitting of the second message, slave data from the single slave 

transceiver of the one or more slave transceivers, and the slave data is received after transmission 

of the second message and is modulated according to the second modulation method. 
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31. (Currently amended) The master communication device method as in claim 30, 

wherein the slave data from the single slave transceiver is received in response to a request sent 

from the master transceiver to the single slave transceiver, the request indicating that the master 

transceiver requests data from the single slave transceiver. 

32. (Currently amended) The master communication device method as in claim 21, 

wherein lov,cer data rate data the second information comprises user data. 

33. (Currently amended) The master communication device method as in claim 21, 

wherein higher data rate data the fourth information comprises user data. 

34. (Currently amended) The master communication device method as in claim 21, 

wherein the master transceiver is configured to transmit tmasmitting the ~ plurality of user data 

messages, and the first and second messages correspond to messages in the are-a plurality of user 

data messages. 

35. (Currently amended) The master communication device method as in claim 34, 

wherein each of the plurality of user data messages comprises message-specific first information 

and message-specific second information, and for each of the plurality of user data messages: 

the message-specific first information is modulated according to the first modulation 

method and the message-specific first information is indicative of indicates whether the message­

specific second information will be modulated using a different type of modulation method than 

is used for the message-specific first information; and 

the user data message indicates that is indicative of a message-specific slave transceiver 

from among the one or more slave transceivers is- being an intended destination of the message­

specific second information. 

36. (Currently amended) The master communication device method as in claim 35, 

wherein: 
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for the first message, the message-specific first information comprises the first 

information and the message-specific second information comprises the second information; and 

for the second message, the message-specific first information comprises the third 

information and the message-specific second information comprises the fourth information. 

37. (Currently amended) The master communication device method as in claim 35, 

wherein the message-specific first information is indicative of whether the message-specific 

second information will be modulated according to the first modulation method or the second 

modulation method. 

38. (Currently amended) The master communication device method as in claim 21, 

wherein the master transceiver is configured to transmit further comprising transmitting a third 

message of the plurality of data messages, wherein transmitting the third message comprises: 

transmitting fifth information, the fifth information being transmitted as part of the third 

message and being modulated according to the first modulation method, wherein the fifth 

information is indicative of an impending change in modulation to the second modulation 

method for transmission of sixth information that is included the third message; and 

transmitting the sixth information, including a payload portion, the sixth information 

being transmitted as part of the third message and being transmitted after the fifth information 

and transitioning from the first modulation method to the second modulation method, the siJcth 

information being modulated according to the second modulation method, wherein the sixth 

information comprises additional higher data rate data intended for an individual slave 

transceiver of the one or more slave transceivers, and 

third message address information that is indicative of the third message indicates an 

identity of the individual slave transceiver of the one or more slave transceivers as- being an 

intended destination of the sixth information that is included in the third message using third 

message address data included in the third message. 
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39. (Currently amended) The master communication device method as in claim 38, 

wherein the master transceiver is configured to transmit 1tvhere the transmitting ef the third 

message occurs after the transmitting of the first message and after the transmitting of the second 

message. 

40. (Currently amended) The master communication device method as in claim 38, 

wherein the single slave transceiver and the individual slave transceiver are the same slave 

transceiver. 

41. (Currently amended) The master communication device method as in claim 21, 

wherein the first information that is included in the first message comprises the first message 

address data. 

42-61. (Cancelled). 

62. (New) A co1nrmm1cation device configured to communicate according to a 

master/slave relationship in which a slave communication from a slave to a master occurs in 

response to a master communication from the rnaster to the slave, the device comprising: 

a transceiver in the role of the master according to the master/slave relationship that is 

configured to send at least a plurafoy of communications, vvherein each cornmunicalion from 

among said plurality of communications comprises at least a respective first portion and a 

respective payload p01iion, \Vherein each communication from among said plurality of 

communications is addressed for an intended destination of the respective payload portion of that 

communication, and wherein for each communication from among said plurality of 

communications: 

said respective first portion is modulated according to a first modulation method 

from among at leasl t\vo types of 1nodulation 1netbods, \vherein the at least lwo types of 

modulation methods comprise the first modulation method and a second modulation 
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method, vvherein the second modulation method is of a difforent type than the first 

modulation method, 

said respective first portion comprises an indication of which of the first 

modulation method and the second modulation method is used for modulating respective 

payload data in the respective payload portion, and 

the payload data is modulated according to at least one of the first modulation 

method or the second modulation method in accordance with what is indicated by the 

respective first portion; 

the transce1ver further configured to send at least a first comrnunicat1on of the plurabty of 

communications such that payload data included in a payload portion of the first communication 

is modulated according to the second modulation method based on a first portion of the first 

communication indicating that the second modulation method will he used for modulating the 

payload data in the payload p01iion of the first communication, ,vherein the payload data is 

included in the first communication afi:er the first portion of the first communication; 

the transceiver fu1iher configured to send at least a second communication of the plurality 

of comrnunications such that payload data included in a payload port1on of the second 

communication is modulated according to the first modulation method based on a first portion of 

the second communication indicat1ng that the first modulation method vvill be used fr.)r 

modulating the payload data in the payload portion of the second communication. 

63. (New) The communication device as in claim 62, wherein the transceiver is 

fi.1rther configured to receive at least a first response from a slave transceiver based on sending 

the first communication, and the first response comprises at least first response data that 

modulated according to the second modulation method. 

64. (Ne,.,v) The communication device as in claim 63, wherein the first response 'vVas 

explicitly requested in the first com1nunication. 
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65. (New) The communication device as in claim 63, wherein the transceiver is 

further configured to receive at least a second response based on sending the second 

communication, and the second response comprises at least second response data that is 

modulated according to the first modulation method. 

66. (New) A master communication device configured to communicate according to a 

master/slave relationship in which a slave communication from a slave device to the master 

communication device occurs in response to a master communication from the master 

communication device to the slave device, the master communication device comprising: 

a transceiver configured to transmit signals over a communications medium to a slave 

device using at least two different types of modulation methods and to receive one or more 

responses over the communication medium that comprise at least respective response data that is 

modulated according to one of the at least two different types of modulation methods, the at least 

two different types of modulation methods comprising a first modulation method and a second 

modulation method, wherein the transmitted signals comprise first transmitted signals and 

second transmitted signals, the first transmitted signals comprise at least two transmission 

sequences, the at least two transmission sequences include a first transmission sequence and a 

second transmission sequence, the transceiver is configured to transmit the first transmission 

sequence using the first modulation method, and the transceiver is configured to transmit the 

second transmission sequence using the second modulation method wherein: 

the first transmission sequence includes information that is indicative of an 

impending change in modulation method from the first modulation method to the second 

modulation method, 

the second transmission sequence includes a payload portion that is transmitted 

after the first transmission sequence, 

the first transmitted signals include first address information that is indicative of 

the slave device being an intended destination of the payload portion, 

the second transmitted signals comprise at least a third transmission sequence and 

a fourth transmission sequence, 
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the transceiver is configured to transmit the third transmission sequence using the 

first modulation method, 

the transceiver is configured to transmit the fourth transmission sequence using 

the first modulation method, 

the third transmission sequence includes information indicative that the fourth 

transmission sequence will be transmitted using the first modulation method, 

the fourth transmission sequence includes a second payload portion that is 

transmitted after the third transmission sequence, and 

the second transmitted signals include second address information that is 

indicative of a specified slave device being an intended destination of the second payload 

portion. 

67. (New) The master communication device as in claim 66, wherein the first 

transmission sequence also includes information that is indicative of the type of modulation 

method used for the second transmission sequence. 

68. (New) The master communication device as in claim 66, wherein the master 

communication device is configured to implement a polled multipoint protocol. 

69. (New) The master communication device as in claim 66, wherein the first 

transmission sequence includes a training signal. 

70. (New) The master communication device as in claim 69, wherein the training 

signal confirms that a slave may communicate using a particular type of modulation method. 

71. (New) The master communication device as in claim 69, wherein the training 

signal establishes signal level compensation. 
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72. (New) The master communication device as in claim 69, wherein the training 

signal establishes a recovery time. 

73. (New) The master communication device as in claim 69, wherein the training 

signal permits channel equalization. 

7 4. (New) The master communication device as in claim 69, wherein the training 

signal permits echo cancellation. 

7 5. (New) The master communication device as in claim 69, wherein the training 

signal includes parameters for optimizing performance. 

76. (New) The master communication device as in claim 69, wherein the training 

signal includes parameters for the selection of optional features. 

77. (New) The master communication device as in claim 66, wherein the transceiver 

comprises a modulator configured to modulate information according to one or more of the first 

modulation method or the second modulation method. 

78. (New) The master communication device as in claim 77, wherein the transceiver 

further comprises a demodulator, the demodulator is configured to demodulate information from 

a signal transmitted by a slave, and the signal transmitted by the slave is modulated according to 

the first modulation method or the second modulation method. 

79. (New) The master communication device as in claim 78, wherein the transceiver 

further comprises a central processing unit (CPU) operably coupled to the modulator, said CPU 

configured to operate according to programmed instructions to select either said first modulation 

method or said second modulation method. 
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80. (New) The master communication device as in claim 79, wherein the transceiver 

further comprises a memory device operably coupled to said CPU, and wherein said memory 

device is configured to store said programmed instructions. 

81. (New) The master communication device as in claim 66, wherein the second 

modulation method communicates at a data rate that is higher than that of the first modulation 

method. 

82. (New) The master communication device as in claim 81, wherein said second 

modulation method is used for an application requiring Internet access. 

83. (New) The master communication device as in claim 66, wherein at least one of 

said first or second modulation methods implements phase modulation. 

84. (New) The master communication device as in claim 83, wherein said at least one 

of said first or second modulation methods also implements amplitude modulation. 

85. (New) The master communication device as in claim 66, wherein at least one of 

said first or second modulation methods implements quadrature amplitude modulation. 

86. (New) The master communication device as in claim 66, wherein at least one of 

said first or second modulation methods implements discrete multitone modulation. 

87. (New) The master communication device as in claim 66, wherein said master 

communication device is configured to communicate with a first slave using said first 

modulation method and to communicate with a second slave using said second modulation 

method. 
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88. (New) The master communication device as in claim 66, wherein said transceiver 

is configured to receive transmission signals from a slave device according to one or more of 

said first modulation method or said second modulation method. 

89. (New) The master communication device as in claim 87, wherein said transceiver 

is configured to transmit data in a third payload portion according to said first modulation 

method, and wherein said transceiver is configured to receive a slave response from a slave 

device with a received payload portion modulated using the first modulation method . 

90. (New) The master communication device as in claim 66, wherein said master 

communication device is configured to operate in a multipoint network with a plurality of slave 

devices. 

91. (New) The master communication device as in claim 66, wherein the master 

communication device is configured to transmit a trailing signal to complete the master 

communication transmission. 

92. (New) The master communication device as in claim 66, wherein the master 

transceiver is configured to transmit a plurality of user data messages, wherein each of the 

plurality of user data messages comprises message-specific first information and message­

specific second information, and for each of the plurality of user data messages: 

the message-specific first information is modulated according to the first modulation 

method and the message-specific first information is indicative of whether the message-specific 

second information will be modulated using a different type of modulation method than is used 

for the message-specific first information; and 

the user data message is indicative of a message-specific slave transceiver from among 

one or more slave transceivers being an intended destination of the message-specific second 

information. 
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Upon entering the foregoing amendments, claims 21-41 and 62-92 will be pending in the 

present application, of which claims 21, 62 and 66 are independent. Claims 21-41 have been 

amended, Claims 42-61 have been cancelled without prejudice. Claims 62-92 are new. Support 

for the amendments and new claims can be found throughout the application, for example in at 

least paragraphs [0029] - [0040]. 

New and Amended Claims 

Applicant has amended claims 21-41 to clarify their respective embodiments. 

Additionally, Applicant has added new claims 62-92. Applicant respectfully submits that both 

amended claims 21-41 and new claims 62-92 are allowable for at least similar reasons as those 

applicable to the claims that were the subject of the Supplemental Notice of Allowability mailed 

November 14, 2012. As such, a subsequent Notice of Allowance is requested for pending claims 

21-41 and 62-92. 

Conclusion 

In light of the above amendments and remarks, Applicant respectfully submits that the 

present application is in condition for allowance, and Applicant respectfully requests a Notice of 

Allowance for the pending claims 21-41 and 62-92. Should Examiner Ha identify any 

outstanding issues that would prevent such an allowance, he is urged to contact Applicant's 

undersigned representative using the contact information below. 

Date: February 5, 2013 

Condo Roccia LLP 
One Liberty Place 
1650 Market Street, Suite 2200 
Philadelphia, PA 19103 
Telephone: (215) 558-5727 
Facsimile: (215) 558-5676 
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

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

697792 

1 
Request for Continued Examination REMB_0l 09_USCON2_RCETran 

3 
(RCE) smittal.pdf 

no 
3cfb5ced 1 a96acc7dbf1 f452c490d537f459( 

9e0 

Warnings: 

Information: 

REMB_0l 09_USCON2_Amend 123293 

2 ment_to_be_filed_with_RCE_a yes 14 
fter_NOA_dtd_ 11_5_ 12.pdf c967d9f4d1 ca21 dfb8244dfde5d01390bc9, 

46e6 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment Submitted/Entered with Filing of CPA/RCE 1 1 

Claims 2 13 

Applicant Arguments/Remarks Made in an Amendment 14 14 

Warnings: 

Information: 

32221 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
de3ffeeb50ad7de370d2a819631 a6342cb8 

47d2a 

Warnings: 

Information: 

Total Files Size (in bytes) 853306 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

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

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

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

186 
IPR2020-00036 Page 00381

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 381 



PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 13/198,568 08/04/2011 • To be Mailed 

APPLICATION AS FILED- PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

• BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

• SEARCH FEE 
(37 CFR 1.16(k), (i), or (ml) 

N/A N/A N/A N/A 

• EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS 
* X $ OR X $ (37 CFR 1.16(i)) minus 20 = = = 

INDEPENDENT CLAIMS 
minus 3 = * X $ X $ (37 CFR 1.16(h)) = = 

If the specification and drawings exceed 100 

• APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1 )(G) and 37 CFR 1.16(s). 

• MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

f-- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.16(i)) * Minus ** = X $ = OR X $ = 

0 
Independent z * Minus *** = X $ = OR X $ = 

w (37 CFR 1 .16fh\\ 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

02/05/2013 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

f--
AMENDMENT PAID FOR 

z Total (37 CFR · 52 Minus ** 41 = 11 X $ = OR X $62 = 682 w 1.16(i\\ 

~ Independent 
* 3 Minus *** 3 = 0 X $ = OR X $250 = 0 0 (37 CFR 1.16(hll 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 682 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /THERESA LINDSAY/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

15027 7590 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

APPLICATION NO. 

13/198,568 

04/11/2013 

FILING DATE FIRST NAMED INVENTOR 

08/04/2011 Gordon F. Bremer 

TITLE OF INVENTION: System and Method of Communication Using at Least Two Modulation Methods 

EXAMINER 

HA,DACV 

ART UNIT PAPER NUMBER 

2633 

DATE MAILED: 04/11/2013 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

REMB_0l09_USCON2 8059 

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

nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 07/11/2013 

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

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

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

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

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

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

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

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

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

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

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

15027 7590 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

APPLICATION NO. 

13/198,568 

04/11/2013 

FILING DATE 

08/04/2011 

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

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Gordon F. Bremer REMB_0l09_USCON2 8059 

TITLE OF INVENTION: System and Method of Communication Using at Least Two Modulation Methods 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1780 

EXAMINER ART UNIT 

HA, DACV 2633 

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

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

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

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

$300 $0 

CLASS-SUBCLASS 

375-261000 

2. For printing on the patent front page, list 

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

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

$2080 07/11/2013 

2 ______________ _ 

3 ______________ _ 

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

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

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

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

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

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

PTOL-85 (Rev. 02/11) 

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

0 A check is enclosed. 

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

overpayment, to Deposit Account Number ( enclose an extra copy of this form). 
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5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

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

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

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

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 

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

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. 

13/198,568 

15027 7590 

Condo Roccia LLP 
1650 Market Street 
Suite 2200 
Philadelphia, PA 19103 

FILING DATE FIRST NAMED INVENTOR 

08/04/2011 Gordon F. Bremer 

04/11/2013 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

REMB_0l09_USCON2 8059 

EXAMINER 

HA,DACV 

ART UNIT PAPER NUMBER 

2633 

DATE MAILED: 04/11/2013 

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

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be O day(s). 

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

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

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

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Applicant(s) Application No. 
13/198,568 BREMER, GORDON F. 

Notice of Allowability Examiner 
DACHA 

Art Unit AIA (First Inventor to 

2633 File) Status 

No 

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

1. [gl This communication is responsive to 02/05/13. 

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

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

3. [gl The allowed claim(s) is/are 21-41, 62-87, 89, 88, 90-92, renumbered as 1-52, respectively. As a result of the allowed claim(s), you 
may be eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the 
corresponding application. For more information, please see http://wv11wuspto.aov/patents/init eventsipphiindex.isp or send an inquiry 
to PPHfeedback@uspto.gov . 

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

Certified copies: 

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

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

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

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Interim copies: 

a) D All b) D Some c) D None of the: Interim copies of the priority documents have been received. 

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

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

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

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

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/Dae V. Ha/ 
Primary Examiner, Art Unit 2633 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 03-13) Notice of Allowability Part of Paper No./49:i:e 20130407 
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! """"""_: """"""""J """"""""""""""""""""""""""""""""""""""""""""""""" I USPAT, : """""""""""__: """"""""" I """.""""""""'__: 
i i i i PGPUB·i i i 14"41 i 
lists !Di S14 and (test$3 near1 signal) I US- :DR :LJN i 2009/02/03: 
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1 ............ : ................. ] ............................................................................................... .J USPAT .. : ........................ : ................. ..! .......................... : rg 'LJ16 i (channel adj (parameter character$6 I US- :DR 'ION 12009/02/031 
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1 .......... ..J .................. I ................................................................................................ J USPAT'j ...................... ...: ................. J ..... -................ ...: 
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I .......... ...! .................. i back). feedback) ........................................................... J USPAT __: ...................... ...! ................ J ........................ ..! 
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AO 120 (Rev 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U .S.C. § 290 and/or 15 U.S.C. § 11 I 6 you are hereby advised that a court action has been 

filed in the U.S. District Court Eastern District of Texas on the following 

D Trademarks or Gi3 Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2: 13-cv-00213 3/15/2013 Eastern District of Texas 

PLAINTIFF DEFENDANT 

Rembrandt Wireless Technologies, LP Samsung Electronics Co., Ltd., et al 

PATENTOR DATE OF PATENT 
HOLDER OF PA TENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

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

DA TE INCLUDED INCLUDED BY 

~ Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 8,457,228 6/4/2013 Rembrandt Wireless Technologies, LP 

2 

-
3 

4 

5 

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

DECISION/JUDGEMENT 

l(HY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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.. , 

Trials@uspto.gov 
571-272-7822 

Paper8 
Date Entered: December 10, 2014 

UNITED ST ATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

SAMSUNG ELECTRONICS CO. LTD., SAMSUNG ELECTRONICS 
AMERICA, INC., SAMSUNG TELECOMMUNICATIONS AMERICA, 

LLC, and SAMSUNG AUSTIN SEMICONDUCTOR, LLC, 
Petitioner, 

V. 

REMBRANDT WIRELESS TECHNOLOGIES, LP, 
Patent Owner. 

Case IPR2014-00889 
Patent 8,457,228 B2 

Before JAMESON LEE, HOW ARD B. BLANKENSHIP, and 
JUSTIN BUSCH,Administrative Patent Judges. 

BLANKENSHIP, Administrative Patent Judge. 

DECISION 
Denying Institution of Inter Partes Review 

37 C.F.R. § 42.108 

I. BACKGROUND 

Samsung Electronics Co. Ltd., SamsungElectronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin 
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Semiconductor, LLC (collectively, "Petitioner") request inter part es review 

of claims 1-3, 5, 10 and 11-21 of U.S. Patent No. 8,457,228 B2 ("the '228 

patent") (Ex. 1001) under 35 U.S.C. §§ 311-319. Paper2 (Petition, or 

"Pet."). Rembrandt Wireless Technologies, LP (Patent Owner) filed a 

preliminary response (Paper 6, "Prelim. Resp.") provided by 37 C.F.R. 

§ 42.107. We have jurisdiction under35 U.S.C. §314. 
. ' 

For the reasons that follow, we do not institute an inter partes review 

as to any of the challenged claims of the '228 patent. 

· Related Proceeding . 

According to Petitioner, the '228 patent is involved in the following 

lawsuit: Rembrandt Wireless Technologi.es, LP v. Samsung Electronics 

Company, No. 2:13-cv-00213 (E.D. Tex. 2013). Pet. I. The '228 patent has 

also been challenged in the following cases: IPR2014-00890; IPR2014-

00891; IPR2014-00892; IPR2014--00893; and IPR2014-00895. 

The '228 Patent 

The '228 patent issued from an application filed August 4, 2011, 

which claimed priority, through a chain of intervening applications, under 3 5 

U.S.C. § 120 to an application filed December 4, 1998, and which claimed 

priority under 35 U.S.C. § 119to a provisional application filed December 5, 

1997 .. 

The technical field of the patent relates to data communications and 

modulators/demodulators (modems), and in particular to a data 

communications system in which a plurality of modems use different types 

2 
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of modulation in a network. Ex. 1001, col. 1, 11. 21-25; col. 1, 1. 58-col. 2, 1. 

23. 

Illustrative Claim 

Claim 1 is illustrative. 

1. A master communication device configured to 
communicate with one or more slave transceivers according to 
a master/slave relationship in which a slave communication 
from a slave device to the master communication device occurs 
in response to a master communication from the master 
communication device to the slave device, the master 
communication device comprising: 

a master transceiver configured to transmit a frrst 
message over a communication medium from the master 
transceiver to the one or more slave transceivers, wherein the 
frrst message comprises: 

frrst information modulated according to a frrst 
modulation method, 

second information, including a pay load portion, 
modulated according to the frrst modulation method, wherein 
the second information comprises data intended for one of the 
one or more slave transceivers and 

frrst message address information that is indicative 
of the one of the one or more slave transceivers being an 
intended destination of the seco~d information; and 

said master transceiver configured to transmit a second 
message over the communication medium from the master 
transceiver to the one or more slave transceivers wherein the 
second message comprises: 

third information modulated according to the first 
modulation method, wherein the third information comprises 
information that is indicative of an impending change in 
modulation to a second modulation method, and 

fourth information, including a payload portion, 
transmitted after transmission of the third information, the 
fourth information being modulated according to the second 

3 
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modulation method, the second modulation method being of a 
different type than the frrst modulation method, wherein the 
fourth information comprises data intended for a single slave 
transceiver of the one or more slave transceivers, and 

second message address information that is 
indicative of the single slave transceiver being an intended 
destination of the fourth information; and · 

wherein the second modulation method resuhs in a 
higher data rate than the frrst modulation method. 

Prior Art and Other EvidencelncludedwithPetition 

Boer et al. 
("Boer") 

Siwiak 
/ 

us 5,706,428 Jan. 6, 1998 (Ex. 1006) 

· us 5,537,398 July 16, 1996 (Ex. 1007) 

IEEEP802.l l, Draft Standard for Wireless LAN, Medium Access Control 
(MAC) and Physical Layer (PHY) Specification, P802. l 1D4.0, May 20, 
1996 (Ex. 1004) ("Draft Standard") 

Declaration of Robert O'Hara, Mar. 11, 2014 (Ex. 1023). 

Asserted Grounds ofUnpatentability 

Petitioner asserts the following grounds ofunpatentability (Pet. 2-3): 

... 

Evidence Basis (35 U.S.C.) Claims 

Draft Standard § 102(b)/103(a) 1-3, 5, 10, and 
11-20 

Draft Standard and Boer § 103(a) 1-3,5, 10,and 
11-20 

4 
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Evidence 

Draft Standard and 
AP A1 or Siwiak 
Draft Standard and 
AP A, Siwiak, or Boer 

,::Basis (35 U.S.C.) 

103 a 21 

103 a 21 

II. ANALYSIS 

A. Asserted Anticipation and Obviousness Grounds Based on Draft 
Standard · 

The dispositive issue in this proceeding is whether Draft Standard, on 

which both of Petitioner's asserted grounds of unpatentability rely, is a 

printed publication. 

B. Overview of Draft Standard (Ex. 1004) 

Draft Standard is an unapproved draft of a proposed IEEE (Institute of 

Electrical and Electronics Engineers) Standard. Ex. 1004, i. 2 The purpose 

of the proposed standard was "[t]o provide wireless connectivity to 

automatic machinery, equipment [, or] stations that require rapid 

· deployment, which may be portable, or hand-held or which may be mounted 

on moving vehicles within a local area" and " [ t] o offer a standard for use by 

regulatory bodies to standardize access to one or more frequency bands for 

the purpose oflocal area communication." Id. at 1. 

1 Admitted prior art. 

2 In this Decision, we refer to the original pagination of Draft Standard 
ratherthan the Exhibit page number. 

5 

221 
IPR2020-00036 Page 00416

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 416 



IPR2014-00889 
Patent 8,457,228 B2 

C. Declaration of Robert O'Hara (Ex. 1023) 

Mr. Robert O'Hara was an editor of the IEEE 802.11-1997 standard 

Ex. 1023 ,r 1; Ex. 1004, iii. Mr. O'Hara states that drafts of the 802.11-1997 

standard, including Draft Standard, were available to members of the 802.11 

Working Group for download from the 802 .11 Working Group's server. Ex. 

1023 ,r 9. According to Mr. O'Hara, announcements were sentto the 

Working Group's e-mail list when drafts became available, and a person 

could be added to the Working Group's e-mail list by providing an e-mail 

address to the chair of the Working Group. Id. ,r,r 9-10. Mr. O'Hara states 

that there "were no restrictions on who could attend the 802.11 Working 

Group's meetings [or] on who could provide an e-mail address" and that, 

according to his "recollection," anyone who made a request to be added to 

the e-mail list would be added. Id. 1 10. 

Mr. O'Hara states that the copies of the drafts of the Standard 

available on the Working Group's servers were password-protected files, 

and thatthe members of the e-mail list were provided with passwords to 

access the documents, either as part of an announcement of a new draft or 

via "another way." Id. ,r 11. According to Mr. 0 'Hara, the passwords were 

intended to limit distribution to "interested individuals, as opposed to the 

entire [I]nternet." Id. Mr. O'Hara also states that attending an 802.11 

Working Group meeting or asking for access prior to a meeting 

demonstrated sufficient interest such that that person would receive the 

password necessary to access the drafts on the Working Group's server. Id. 

Further, according to Mr. O'Hara, each of the 802.11 standard drafts, 

including Draft Standard, would have been discussed at the Working Group 

meetings andmadeavailable to all attendees. Id. ,I 12. Mr. O'Hara also 

6 
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sta~es that the meetings were not limited to IEEE members but were open to 

the general public. Id. 

D. Analysis of Whether Draft Standard Is a Printed Publication 

We look to the underlying facts to make a legal determination as to 

whether a document is a printed publication. Suffolk Techs., LLCv. AOL 
. ' 

Inc., 752 F .3d 1358, 1364 (Fed. Cir. 2014). The determination of whether a 

document is a "printed publication" under35 U.S.C. § 102(b)involves a 

case-by-case inquiry into the facts and circumstances surrounding its 

disclosure to members of the public. In re Klopfenstein,380 F.3d 1345, 

1350 (Fed. Cir. 2004). Public accessibility is a key question in determining 

whether a document is a printed publication and is determined on a case-by­

case basis. Suffolk Techs., 752 F .3d at 1364. To qualify as a printed 

publication, a document "must have been sufficiently accessible to the 

public interested in the art." In re Lister, 583 F .3d 1307, 1311 (Fed. Cir. 

2009). 

The O'Hara Declaration is the only extrinsic evidence that Petitioner 

submits in support of its position that Draft Standard is a printed publication. 

See Pet. 14-15. Petitioner asserts that Draft Standard "was completed on 

May 20, 1996, and was available to anyone who wanted to view it on May 

23, 1996." Pet. 14-15 (citingEx. 1023 ,r,r 4, 5, 10, and 12) (emphasis 

added). Petitioner indicates, initially, that this availability resulted in a 

publication date of May 23, 1996. Pet. 14. Petitioner also argues that Draft 

Standard "was available to any interested parties" no later than July 8, 1996, 

because it "was available to all members of the 802.11 Working Group's 

email list" and discussed and distributed at an 802.11 Working Group 

7 
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meeting held July 8-12, 1996: Id. at 15. Thus, Petitioner concludes thatthis 

alleged distribution and availability to any interested parties by July 8, 1996 

renders Draft Standard a "printed publication" under 35 U.S.C. § 102(b). 

Id. at 15-16. 

Notably absent, however, from the Petition and Mr. O'Hara's 

declaration are any assertions or evidence in support of the availability of 

Draft Standard to the public interested in the art. We do not find sufficient 

argument or evidence to indicate that the July 8-12 meeting of the 802.11 

Working Group ( or any other 802 .11 Working Group meeting) was 

advertised or otherwise announced to the public. Nor do we find sufficient 

argument or evidence that any individual who was interested in the art 

would have known about Draft Standard such that he or she would have 

known to request a copy or ask to be added to an email list for access to the 

document. 

"A given reference is 'publicly accessible' upon a satisfactory . 

showing that such document has been disseminated or otherwise made 

available to the extent that persons interested and ordinarily skilled in the 

subject matter or art exercising reasonable diligence, can locate it." SRI 

Int 'l, Inc. v. Internet Sec.· Sys., Inc., 511 F .3d 1186, 1194 (Fed. Cir. 2008) 

(quotingBruckelmyerv. GroundHeaters, Inc.,445F.3d 1374, 1378(Fed. 

Cir. 2006)). Although Mr. O'Hara declares that "[t]here were no restrictions 

on who could attend the 802 .11 Working Group's meetings" (Ex. 1023 ,I 10) 

and that the meetings "were open to the general public" (id. ,I 12), Petitioner 

has not presented persuasive argument or ·evidence regarding how members 

of the potentially interested public would have been made aware of these 

meetings. Similarly, ahhough Mr. O'Hara declares that an individual could 

8 
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provide the chair with an e-mail address to be added to the Working Group's 

e-mail list (id. , 10), the Petition has not established how an individual 

would have known to attend a meeting or contact the chair in order to be 

added to the e-mail list. 

Based on the evidence before us, we find that the purpose of the 

802.11 Working Group's storage of drafts of the standard on a server is 

similar to the placement of a file on an "FTP server solely to facilitate peer 

review in preparation for later publication," which the U.S. Court of Appeals 

for the Federal Circuit found weighed against public accessibility of the file. 

SRI Int'!, 511 F .3d at 1197. In SRI, even though the "paper was 'posted' on 

an open FTP server and might have been available to anyone with FTP 

know-how and knowledge of the" subdirectory in which it resided, the 

Federal Circuit found the fact that the paper was not publicized suggested an 

absence of public availability. Id. In this case, the submitted evidence does 

not show that the 802 .11 Working Group's server was an open server and, to 

the extent that it was, the evidence shows that the documents were password 

protected. Ex. 1023 , 11. 

Moreover~ notwithstanding Mr. 0 'Hara' s statement that passwords 

were distributed to the 802.11 Working Group e-mail list (id.), the fact that 

an interested individual needed to contact IEEE in order to obtain a 

password or other means of accessing Draft Standard ( and needed to know r 

who to contact in the first place) weighs against public accessibility. Cf 

Kyocera Wireless Corp. v. Int'/ Trade Comm 'n, 545 F.3d 1340, 1351 (Fed. 

Cir. 2008) (finding facts weighed towards public accessibility because "[t]he 

specifications themselves were visible to any member of the interested 

public without requesting them from an ETSI member"). Wu. O'Hara states 

9 
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that the drafts of the 802.11 standards, including Draft Standard, were ( and 

still are) protected by passwords in order to limit distribution to "interested 

individuals, as opposed to the entire [I]ntemet." Ex. 1023 ,r 11. However, 

as previously discussed, the record does not contain persuasive evidence 

showing how an individual outside the 802.11 Working Group would have 

known of the existence of the Draft Standard, the 802.11 Working Group 

meetings, or the 802 .11 Working Group itself. Therefore, we are not 

persuaded that such an individuaL exercising reasonable diligence, would be 

able to change his status from an anonymous member of"the entire 

[I]ntemet" to an "interested individual." Moreover, the Working Group 

created Draft Standard. See Ex. 1023 ,r 2. Provision of a document to co­

authors of the document does not constitute dissemination, or availability, of 

the document to the public. 

Therefore, based on the evidence Petitioner provided, we·conclude 

Petitioner has not made a sufficient showing that Draft Standard was a 

printed publication as of July 1996 or earlier, as alleged, i.e., that Draft 

Standard was available as of July 1996 or earlier to an ordinarily skilled 

individuaL exercising reasonable diligence, who might have been interested 

in the subject matter of Draft Standard. 

E. Asserted Grounds of Unpatentability 

Because Petitioner has not met its burden in establishing that Draft 

Standard is a "printed publication" and, thus, prior art, Petitioner has not 

shown a reasonable likelihood of prevailing on the grounds asserted. 

10 
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III. CONCLUSION 

The Petition fails to demonstrate a reasonable likelihood of prevailing 

on the grounds that the challenged claims are anticipated by, or obvious 

over, Draft Standard or obvious over Draft Standard and prior art references. 

IV. ORDER 

In consideration of the fore going, it is 

ORDERED that the petition is denied as to all challenged claims and 

no trial is instituted. 
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UNITED ST ATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

SAMSUNG ELECTRONICS CO. LTD., SAMSUNG ELECTRONICS 
AMERICA, INC., SAMSUNG TELECOMMUNICATIONS AMERICA, 

LLC, and SAMSUNG AUSTIN SEMICONDUCTOR, LLC, 
Petitioner, 

V. 

REMBRANDT WIRELESS TECHNOLOGIES, LP, 
Pa tent Owner. 

Case IPR2014-00890 
Patent 8,457,228 B2 

Before JAMESON LEE, HOW ARD B. BLANKENSHIP, and 
JUSTIN BUSCH,Administrative Patent Judges. 

BLANKENSHIP, Administrative Patent Judge. 

DECISION 
Denying Institution of Inter Partes Review 

37 C.F.R. § 42.108 

I. BACKGROUND 

Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin 
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Semiconductor, LLC ( collectively, "Petitioner") request inter partes review 

of claims 22, 23, and25 of U.S. Patent No. 8,457,228 B2 ("the '228 patent") 

(Ex. 110l)under35 U.S.C. §§ 311-319. Paper2(Petition,or"Pet."). 

Rembrandt Wireless Technologies, LP (Patent Owner) filed a preliminary 

response (Paper 6, "Prelim. Resp.") provided by 37 C.F.R. § 42.107. We 

have jurisdiction under 35 U.S.C. § 314. 

For the reasons that follow, we do not institute an inter partes review 

as to any of the challenged claims of the '228 patent. 

Related Proceeding 

According to Petitioner, the '228 patent is involved in the following 

lawsuit: Rembrandt Wireless Technologies, LPv. Samsung Electronics 
' 

·company, No. 2:13-cv-00213 (E.D. Tex. 2013). Pet. I. The '228 patent has 

also been challenged in the following cases: IPR2014--00889;IPR2014-

00891; IPR2014--00892; IPR2014--00893; andIPR2014--00895. 

The '228 Patent 

The '228 patent issued from an application filed August 4, 2011, 

which claimed priority, through a chain of intervening applications, under35 

U.S.C. § 120to an application filed December4, 1998, and which claimed 

priority under 35 U.S.C. § 119 to a provisional application filed December 5, 

1997. 

The technical field of the patent relates to data communications and 

modulators/demodulators (modems), and in particular to a data 

communications system in which a plurality of modems use different types 
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of modulation in a network. Ex. 1101, col. 1, 11. 21-25; col. 1, 1. 58--col. 2, 1. 

23. 

Illustrative Claim 

Claim 22 is illustrative. 

22. A communication device configured to communicate 
according to a master/slave relationship in which a slave 
communication from a slave to a master occurs in response to a 
master communication from the master to the slave, the device 
compnsmg: 

a transceiver in the role of the master according to the 
master/slave relationship that is configured to send at least a 
plurality of communications, wherein each communication 
from among said plurality of communications comprises at 
least a respective first portion and a respective payload portion, 
wherein each communication from among said plurality of 
communications is addressed for an intended destination of the 
respective payload portion of that communication, and wherein 
for each communication from among said plurality of 
communications: 

said respective first portion is modulated according to a 
first modulation method from among at least two types of 
modulation methods, wherein the at least two types of 
modulation methods comprise the first modulation method and 
a second modulation method, wherein the second modulation 
method is of a different type than the first modulation method, 

said respective first portion comprises an indication of 
which of the first modulation method and the second 
modulation method is used for modulating respective payload 
data in the respective payload portion, and 

the paylqad data is modulated according to at least one of 
the first modulation method or the second modulation method 
in accordance with what is indicated by the respective first 
portion; 

the transceiver further configured to send at least a first 
communication of the plurality of communications such that 

3 
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payload data included in a payload portion of the first 
communication is modulated according to the second 
modulation method based on a first portion of the first 
communication indicating that the second modulation method 
will be used for modulating the payload data in the payload 
portion of the first communication, wherein the payload data is 
included in the first communication after the first portion of the 
first communication; 

the transceiver further configured to send at least a 
second commµnication of the plurality of communications such 
that payload data included in a payload portion of the second 
communication is modulated according to the first modulation 
method based on a first portion of the second communication 
indicating that the first modulation method will be used for 
modulating the payload data in the payload portion of the 
second communication. 

Prior Art and Other Evidence Included with Petition 

Boer et al. 
("Boer") 

us 5,706,428 Jan. 6, 1998 (Ex. 1106) 

IEEEP802.l l, Draft Standard for Wireless LAN, Medium Access Control 
(MAC) and Physical Layer (PHY) Specification, P802. l 1D4.0, May 20, 
1996 (Ex. 1104) ("Draft Standard") 

Declaration of Robert O'Hara, Mar. 11, 2014 (Ex. 1122). 

Asserted Grounds ofUnpatentability 

Petitioner asserts the following grounds of unpatentability (Pet. 2-3): 

Evidence Basis (35 U.S.C.) Claims 

Draft Standard § 102(b)/103(a) 22, 23, and 25 

Draft Standard and Boer § 103(a) 22, 23, and 25 
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IL ANALYSIS 

A. Asserted Anticipation and Obviousness Grounds Based on Draft 
Standard 

The dispositive issue in this proceeding is whether Draft Standard, on 

which both of Petitioner's asserted grounds of unpatentability rely, is a 

printed publication. 

· B. Overview of Draft Standard (Ex. 1104) 

Draft Standard is an unapproved draft of a proposed IEEE (Institute of 

Electrical and _Electronics Engineers) Standard. Ex. 1104, i. 1 The purpose 

of the proposed standard was "[t]o provide wireless connectivity to 

automatic machinery, equipment [, or] stations that require rapid 

deployment, which may be portable, or hand-held or which may be mounted 

on moving vehicles within a local area" and "[t]o offer a standard for use by 

regulatory bodies to standardize access to one or more frequency bands for 

the purpose oflocal area communication." Id. at 1. 

C. Declaration of Robert O'Hara (Ex. 1122) 

Mr. Robert O'Hara was an editor of the IEEE 802.11-1997 standard 

Ex. 1122 ,r l; Ex. 1104, iii. Mr. O'Hara states that drafts of the 802.11-1997 

standard, including Draft Standard, were available to members of the 802.11 

Working Group for download from the 802.11 Working Group's server. Ex. 

1122 ,r 9. According to Mr. 0 'Hara, announcements were sent to the 

Working Group's e-mail list when drafts became available, and a person 

1 In this Decision, we refer to the original pagination of Draft Standard 
rather than the Exhibit page number. 
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could be added to the Working Group's e-mail list by providing an e-mail 

address to the chair of the Working Group. Id. ,r,r 9-10. Mr. O'Hara states 

that there "were no restrictions on who could attend the 802.11 Working 

Group's meetings [or] on who could provide an e-mail address" and that, 

according to his "recollection," anyone who made a request to be added to 

the e-mail list would be added. Id. ,r 10. 

Mr. 0 'Hara states that the copies of the drafts of the Standard 

available on the Working Group's servers were password-protected files, 

and that the members of the e-mail list were provided with passwords to 

access the documents, either as part of an announcement of a new draft or 

via "another way." Id. ,r_ 11. According to Mr. O'Hara, the passwords were 

intended to limit distribution to "interested individuals, as opposed to the 

entire [I]ntemet." Id. Mr. O'Hara also states that attending an 802.11 

Working Group meeting or asking for access prior to a meeting 

· demonstrated sufficient interest such that that person would receive the 

password necessary to access the drafts on the Working Group's server. Id. 

Further, ac~ording to Mr. O'Hara, each of the 802.11 standard drafts, 

including Draft Standard, would have been discussed at the Working Group 

meetings and made available to all attendees. Id. ,r 12. Mr. O'Hara also 

states that the meetings were not limited to IEEE members but were open to 

the general public. Id. 

D. Analysis of Whether Draft Standard Is a Printed Publication 

We look to the underlying facts to make a legal determination as to 

whether a document is a printed publication. Suffolk Techs., LLCv. AOL 

Inc., 752 F.3d 1358, 1364 (Fed. Cir. 2014). The determination of whether a 
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document is a "printed publication" under 35 U.S.C. § 102(b) involves a 

case-by-case inquiry into the facts and circumstances surrounding its 

disclosure to members of the public. In re Klopfenstein, 380 F.3d 1345, 

1350 (Fed. Cir. 2004). Public accessibility is a key question in determining 

whether a document is a printed publication and is determined on a case-by­

case basis. Suffolk Techs., 752 F.3dat 1364. To qualify as a printed 

publication, a document "must have been sufficiently accessible to the 

public interested in the art." In re Lister, 583 F.3d 1307, 1311 (Fed._ Cir. 

2009). 

The O'Hara Declaration is the only extrinsic evidence that Petitioner 

submits in support of its position that Draft Standard is a printed publication. 

See Pet. 14-15. Petitioner asserts that Draft Standard "was completed on 

May 20, 1996, and was available to anyone who wanted to view it on May 

23, 1996." Pet. 13-14 (citing Ex. 1122 ,r,r 4, 5, 10, and 12) (emphasis 

added). Petitioner indicates, initially, that this availability resulted in a 

publication date of May 23, 1996. Pet. 14. Petitioner also argues that Draft 

Standard "was available to any interested parties" no later than July 8, 1996, 

because it "was available to all members of the 802.11 Working Group's 

email list" and discussed and distributed at an 802 .11 Working Group 

meetingheldJuly 8-12, 1996. Id. atl4-15. Thus,Petitionerconcludesthat 

this alleged distribution and availability to any interested parties by July 8, 

1996 renders Draft Standard a "printed publication" under35 U.S.C. 

§ 102(b). Id. at 15. 

Notably absent, however, from the Petition and Mr. O'Hara's 

declaration are any assertions or evidence in support of the availability of 

Draft Standard to the public interested in the art. We do not find sufficient 
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argument or evidence to indicate thatthe July 8-12 meeting of the 802.11 

Working Group ( or any other 802 .11 Working Group meeting) was 

advertised or otherwise announced to the public. Nor do we find sufficient 

argument or evidence that any individual who was interested in the art 

would have known about Draft Standard such that he or she would have 

known to request a copy or ask to be added to an e~ail list for access to the 

document. 

"A given reference is 'publicly accessible' upon a satisfactory 

showing that such document has been disseminated or otherwise made 

available to the extent that persons interested and ordinarily skilled in the 

subject matter or art exercising reasonable diligence, can locate it." SRI 

Int'/, Inc. v. lnternetSec. Sys., Inc., 511 F.3d 1186, 1194(Fed. Cir. 2008) 

(quotingBruckelmyerv. Ground Heaters, lnc.,445 F.3d 1374, 1378 (Fed. 

Cir. 2006)). Although Mr. O'Hara declares that "[t]herewere no restrictions 

on who could attend the 802.11 Working Group's meetings" (Ex. 1122 ,r 10) 

and that the meetings "were open to the general public" (id. ,r 12), Petitioner 

has not presented persuasive argument or evidence regarding how members 

of the potentially interested public would have been made aware of these 

meetings. Similarly, although Mr. O'Hara declares that an individual could 

provide the chair with an e-mail address to be added to the Working Group's 

e-mail list (id. ,r 10), the Petition has not established how an individual 

would have known to attend a meeting or contact the chair in order to be 

added to the e-mail list. 

Based on the evidence before us, we find that the purpose of the 

802 .11 Working Group's storage of drafts of the standard on a server is 

similar to the placement of a file on an "FTP server solely to facilitate peer 
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review in preparation for later publication," which the U.S. Court of Appeals 

for the Federal Circuit found weighed against public accessibility of the file. 

SRI Int'/, 511 F.3d at 1197. In SRI, even though the "paper was 'posted' on 

an open FTP server and might have been available to anyone with FTP 

know-how and knowledge of the" subdirectory in which it resided, the 

Federal Circuit found the fact that the paper was not publicized suggested an 

absence of public availability. Id. In this case, the submitted evidence does 

not show that the 802.11 Working Group's server was an open server and, to · 

the extent that it was, the evidence shows that the documents were password 

protected. Ex. 1122 1 11. 

Moreover, notwithstanding Mr. O'Hara's statement that passwords 

were distributed to the 802.11 Working Group e-mail list (id.), the fact that 

an interested individual needed to contact IEEE in order to obtain a 

password or other means of accessing Draft Standard ( and needed to know 

who to contact in the first place) weighs against public accessibility. Cf 

Kyocera Wireless Corp. v. lnt'/TradeComm'n, 545F.3d 1340, 1351 (Fed. 

Cir. 2008) (finding facts weighed towards public accessibility because "[t]he 

specifications themselves were visible to any member of the interested 

public without requesting them from an ETSI member"). Mr. O'Hara states 

that the drafts of the 802.11 standards, including Draft Standard, were (and 

still are) protected by passwords in order to limit distribution to "interested 

individuals, as opposed to the entire [I]ntemet." Ex. 1122 1 11. However, 

as previously discusse4, the record does not contain persuasive evidence 

showing how an individual outside the 802.11 Working Group would have 

known of the existence of the Draft Standard, the 802.11 Working Group 

meetings, or the 802.11 Working Group itself. Therefore, we are not 
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persuaded that such an individual, exercising reasonable diligence, would be 

able to change his status from an anonymous member of"the entire 

[I]ntemet" to an "interested individual." Moreover, the Working Group 

created Draft Standard. See Ex. 1023 12. Provision of a document to co­

authors of the document does not constitute dissemination, or availability, of 

the document to the public. 

Therefore, based on the evidence Petitioner provided, we conclude 

Petitioner has not made a sufficient showing that Draft Standard was a 

printed publication as of July 1996 or earlier, as alleged, i.e., that Draft 

Standard was available as of July 1996 or earlier to an ordinarily skilled 

individuai exercising reasonable diligence, who might have been interested 

in the subject matter of Draft Standard. 

E. Asserted Grounds of Unpatentability 

Because Petitioner has n?t met its burden in establishing that Draft 

Standard is a "printed publication" and, thus, prior art, Petitioner has not 

shown a reasonable likelihood of prevailing on the grounds asserted. 

III. CONCLUSION 

The Petition fails to demonstrate a reasonable likelihood of prevailing 

on the grounds that the challenged claims are anticipated by, or obvious 

over, Draft Standard or obvious over Draft Standard and Boer. 

10 
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IV. ORDER 

In consider~tion of the foregoing, it is 

ORDERED that the petition is denied as to all challenged claims and 

no trial is instituted. 

11 
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UNITED ST ATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

SAMSUNG ELECTRONICS CO. LTD., SAMSUNG ELECTRONICS 
AMERICA, INC., SAMSUNG TELECOMMUNICATIONS AMERICA, 

LLC~ and SAMSUNG AUSTIN SEMICONDUCTOR, LLC, 
Petitioner, 

V. 

REMBRANDT WIRELESS TECHNOLOGIES, LP, 
Patent Owner. 

Case IPR2014-00892 · 
Patent 8,457,228 B2 

Before JAMESON LEE, HOW ARD B. BLANKENSHIP, and 
JUSTIN BUSCH, Administrative Patent Judges. 

BLANKENSHIP, Administrative Patent Judge. 

DECISION 
Institution of Inter Partes Review 

37 C.F.R. § 42.108 

I. BACKGROUND 

S:;unsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin 
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Semiconductor, LLC (collectively, "Petitioner") request inter part es review 

of claims 1-3, 5, and 10---21 of U.S. Patent No. 8,457,228 B2 ("the '228 

patent,"Ex.1301)under35 U.S.C. §§3.11-319. Paper2(Petitionor"Pet."). 

Rembrandt Wireless Technologies, LP (Patent Owner) filed a Preliminary 

Response (Paper 6, "Prelim. Resp.") as permitted by 37 C.F.R. § 42.107. 

• We have jurisdiction under 35 U .S.C. § 314. Section 314 provides that an 

inter partes review may not be m·stituted "unless ... the information 

presented in the petition ... shows that there is a reasonable likelihood that 

the petitioner would prevail with respect to at least 1 of the claims 

challenged in the petition." 

For the reasons that follow, we institute an inter partes review of 

claims 1-3, 5, and 10-20 of the '228 patent. We do not institute review as to 
~ 

challenged claim 21. 

Related Proceedings 

According to Petitioner, the '228 patent is involved in the following 

lawsuit: Rembrandt Wireless Technologies, LPv. Samsung Electronics Co, 

No. 2:13-cv-00213 (E.D. Tex. 2013). Pet.1-2. The '228 patent also has 

been challenged in the following cases: Samsung Electronics Co. v. 

Rembrandt Wireless Technologies, LP, IPR2014-00889; Samsung 

Electronics Co. v. Rembrandt Wireless Technologies, LP, IPR2014-00890; 

Samsung Electronics Co. v. Rembrandt Wireless Technologies, LP, 

IPR2014-00891; Samsung Electronics Co. v. Rembrandt Wireless 

Technologies, LP, IPR2014-00893; and Samsung Electronics Co. v. 

Rembrandt Wireless Technologies, LP, IPR2014-00895. 
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The '228Patent 

The '228 Patent issued from an application filed August 4, 2011, 

which claimed priority under 3 5 U. S: C. § 120 through a chain of intervening 

applications to an application filed December 4, 1998, and which further 

claimed priority under35 U.S.C. § 119 to a provisional application filed 

December 5, 1997. 

The technical field of the patent relates to data communications and 

modulators/demodulators (modems), and in particular to a data 

· communications system in which a plurality of modems use different types 

of modulation in a network. Ex. 1301, col. 1, 11. 21-25; col. 1, 1. 58 - col. 2, 

1. 23. 

Illustrative Claim 

Of the challenged claims, only claim 1 is independent. 

1. A master communication device configured to 
communicate with one or more slave transceivers according to 
a master/slave relationship in which a slave communication 
from a slave device to the master communication device occurs 
in response to a master communication from the master 
communication device to the slave device, the master 
communication device comprising: 

a master transceiver configured to transmit a first 
message over a communication medium from the master 
transceiver to.the one or more slave transceivers, wherein the 
first message comprises: 

first information modulated according to a first 
modulation method, 

second information, including a payload portion, 
modulated according to the first modulation method, wherein 
the second information comprises data intended for one of the 
one or more slave transceivers and 
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first message address information that is indicative 
of the one of the one or more slave transceivers being an 
intended destination of the second information; and 

said master transceiver configured to transmit a second 
message over the communication medium from the master 
transceiver to the one or more slave transceivers wherein the 
second message comprises: 

third information modulated according to the first 
modulation method, wherein the third information comprises 
information that is indicative of an impending change in 
modulation to a second modulation method, and 

· fourth information, including a payload portion, 
transmitted after transmission of the third information, the 
fourth information being modulated according to the second 
modulation method, the second modulation method being of a 
different type than the first modulation method, wherein the 
fourth information comprises data intended for a single slave 
transceiver of the one or more slave transceivers, and 

second message address information that is 
indicative of the single slave transceiver being an intended 
destination of the fourth information; and 
· wherein the second modulation method results in a 
higher data rate than the first modulation method. 

Prior Art 

Boer us 5,706,428 Jan. 6, 1998 (Ex. 1304) 
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Asserted Ground ofUnpatentability 

Petitioner asserts the following ground of unpatentability as to claims 

1-3, 5, and 10-21 (Pet. 2): obviousness under 35 U.S.C. § 103(a) over 

Admitted Prior Art ("APA") 1 and Boer. 

II. ANALYSIS 

Claim Interpretation 

In an inter partes review, the Board construes claim terms in an 

unexpired patent using their broadest reasonable construction in light of the 

specification of the patent in which they appear. 37 C.F.R. § 42. l00(b); 

Office Patent Trial Practice Guide, 77 Fed. Reg. 48,756, 48,766 (Aug. 14, 

2012). The claim language should be read in light of the specification as it 

would be interpreted by one of ordinary skill in the art. In re Am. A cad. of 

Sci. Tech. Ctr., 367 F .3d 1359, 1364 (Fed. Cir. 2004). The Office must 

apply the broadest reasonable meaning to the claim language, taking into 

account any definitions presented in the specification. Id. ( citing In re Bass, 

314 F.3d 575,577 (Fed. Cir. 2002)). There is a "heavy presumption" that a 

claim term carries its ordinary and customary meaning. CCS Fitness, Inc. v . 

. Brunswick Corp., 288 F.3d 1359, 1366 (Fed. Cir. 2002). The "ordinary and 

customary meaning'' is that which the term would have to a person of 

ordinary skill in the art in question. In re Translogic Tech., Inc., 504 F.3d 

1249, 1257 (Fed. Cir. 2007). 

1 We discuss the asserted AP A infra. 
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Types of Modulation Methods 

Claim 1 recites a master transceiver configured to transmit messages 

modulated according to a first and a second modulation method, "the second , 

modulation method being of a differenttype than the frrst modulation 

method .... " 

Petitioner submits that the ordinary meaning of"modulation" is 

"'[t]heprocess by which some characteristic of a carrier [wave] is varied in 

accordance with a modulating wave."' Pet. 13 ( citing Declaration of David 

Goodman (Ex. 1323) ,r 88; Ex. 1320, 3 (technical dictionary)). Petitioner 

contends that a "frrst modulation method" should be interpreted as "a 

process of varying characteristic(s) of a carrier wave that is different from a 

second modulation method, " and a "second modulation method" should be 

interpreted as "a. process of varying characteristic(s) of a carrier wave that 

is different from a first modulation method." Pet. 13. Petitioner submits that 

different "types" of modulation methods extend to methods that are merely 

incompatible with one another. Id. at9-10. 

Patent Owner submits that "the second modulation method being of a 

different type than the frrst modulation method" should be construed as "the 

second modulation method being of a different family of modulation 

techniques than the frrst modulation method." Prelim. Resp. 11. Further, "a 

different type of modulation method" should be construed as "a different 

family of modulation techniques." Id. Patent Owner argues thatthe 

broadest reasonable interpretation of "types" of modulation methods does 

not extend to modulation methods that are known merely to be incompatible 

with each other, but is limited to different "families" of modulation 

techniques, e.g., the FSK (frequency shift keying) "family" of modulation 
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methods and the QAM ( quadrature amplitude modulation) "family" of 

modulation methods. Id. at 6-11. Pa tent Owner's position is thus contrary 

to Petitioner's position, in that Petitioner contends that different "types" of 

modula~ion methods require no more than that the frrst and second 

modulation methods be incompatible with one another. Pet 9-10. 

For purposes of this decision, we need not, and do not, determine the 

scope of the above-noted terms in controversy. We are persuaded that 

elements in the prior art are within the scope of the relevant terms under any 

reasonable construction. See§ ILD, infra. 

Proposed Ground of Unpatentability 

A. "Prior Art" 

Section 103 of Title 35 U.S.C., whichmakesnonobviousness of the 

invention a prerequisite to patentability, requires a determination of the 

differences between the subject matter sought to be patented and" [t ]he prior 

art." In re Bergy, 596F.2d 952,965 n.7 (CCPA 1979), aff'dsub nom. 

Diamondv. Chakrabarty, 447 U.S. 303 (1980) (citations omitted). 

However, Title 35 nowhere defines the term "prior art." Id. 

Its exact meaning is a somewhat complex question of law 
which has been the subject of legal papers and whole chapters 
of books .. ·. . Basically, the concept of prior art is that which is 
publicly known, or at least known to someone who has taken 
steps which do make it known to the public, ... or known to the 
inventor against whose application it is being applied. 

Id. ( citations omitted). 

"The term 'prior art' as used in section 103 refers at least to the 
statutory material named in 35 U.S.C. § 102 .... However, 
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section 102 is not the only source of section 103 prior art. 
Valid prior art may be created by the admissions of the parties." 

Rivenvoodlnt'!Corp. v. R.A. Jones& Co., Inc., 324F.3d 1346, 1354(Fed. 

Cir. 2003)( citations omitted). Although a reference can become prior art by 

admission, that doctrine is inapplicable when the subject matter at issue is 

the inventor's own work. Id. 

B. Admitted Prior Art 

Petitioner contends that the '228 patent contains material that may be 

used as prior art against the patent under 35 U.S.C. § 103(a). Figure 1 of the 

patent is labeled as "Prior Art." Pet. 5; Ex. 1301, Fig. 1. Further, the '228 

·patent's specification refers to "prior art" multipoint communication system 

22 comprising master modem or transceiver 24, which communicates with a 

plurality oftributarymodems("tribs") or transceivers 26. Pet. 6;Ex. 1301, 

col. 3, L 64 - col. 4, L 1. Further, the '228 patent describes Figure 2 as 

illustrating the operation of the multipoint communication system of (prior 

art) Figure l. Pet. 6; Ex. 1301, col. 3, 11. 33-34. 

Patent Owner argues that Petitioner has not shown that the "alleged 

admitted prior art" is the work of another- i.e., notthe inventor's own 

work. Prelim. Resp. 17-21. Petitic;mer has met its initial burden, however, 

in ciemonstratingthat the subject matter of the '228 patent's Figure 1, and 

accompanying description, constitutes "prior art'·' by pointing out that the 

patent expressly describes the subject matter as such. See In re Nomi ya, 509 

F .2d 566, 5 70-71 ( CCP A 197 5) ("We see no reason why appellants' 

representations in their application should not be accepted at face value as 

8 
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admissions that Figs. 1 and 2 may be considered 'prior art' for any purpose, 

including use as evidence of obviousness under[§] 103. "). 

PatentOwner'sargumentthatFigures 1 and2 ofthe '228 patent 

represent the inventor's identification of a "source of a problem" (Prelim. 

Resp. 21-23) is, similarly, inapposite. Petitioner does not rely on the face­

value admissions in the patent as a problem to be solved or as identifying a 

problem in the prior art. See, e.g., Pet. 20. 

For the foregoing reasons, we are persuaded that, on this record, the 

subjectmatlerofFigures 1 and 2 of the '228 patent, and the text of the 

patent that further describes those Figures, may be applied as prior art in this 

proceeding. 

C. Boer 

Boer qescribes a wireless LAN that includes first stations that operate 

at 1 or 2 Mbps (Megabits per second) data rate and second stations that 

operate at 1, 2, 5, or 8 Mbps data rate. Ex. 1304, Abstract. 

Figure 1 of Boer is reproduced below. 

9 
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FIG.1 

Figure 1 is said to be a block diagram of a wireless LAN embodying 

Boer's invention. Ex. 1304, col. 1, 11. 53-54. LAN 10 includes access point 

12, serving as a base station. The network includes mobile stations 18-1 and 

18-2 that are capable of transmitting and receiving messages at a data rate of 

1 or 2 Mbps using DS S S ( direct sequence spread spectrum) coding. When 

operating at 1 Mbps, a station uses DBP SK ( differential binary phase shift 

keying) modulation. When operating at 2 Mbps, a station uses DQPSK 

( differential quadrature phase shift keying) modulation. Id. at col. 2, 11. 6-

27. Mobile stations 22-1 and 22-2 are capable of operating at the 1 and 2 

Mbps data rates using the same modulation and coding as stations 18-1 and 

18-2. In addition, stations 22-1 and 22-2 can operate at 5 and 8 Mbps data 

rates using PPM/DQPSK (pulse position modulation-differential quadrature 

10 
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phase shift keying) in combination with the DSSS coding. Id. at col. 2, 11. 

34-44. 

D. Claims 1-3, 5, and 10-20 

Petitioner applies the teachings of AP A and Boer to demonstrate 
. . 

obviousness of the subject matter of claim 1, relying on· AP A for teaching of 

master/slave communication systems. Pet. 20-29, 40-48 ( claim chart). 

Petitioner submits that a person having ordinary skill in the art would have 

been motivated to combine Boer with AP A because the combination would 

increase the flexibility and efficiency of prior art master/slave 

communication systems, thus allowing the AP A master/slave network to 

adapt to the needs of applications. Id. at 19 (referring to the Goodman 

Declaration, Ex. 1323 ,r,r 121-122). 

Patent Owner responds that Petitioner fails to explain how Boer's 

statement that "it may be advantageous to provide systems operating at 

higher data rates, which are not in accordance with the [ draft 802.11] 

standard" would motivate one of ordinary skill to implement the teachings of 

Boer with AP A. Ex. 1304, col. 1, 11. 16--25; Prelim. Resp. 31-32. We agree 

with Patent Owner. Petitioner, however, submits an alternative reason for 

the combination that is founded on simplicity and determinacy. Pet. 19-20; 

Ex. 1323 ,r,r 124-125. In particular, Mr. Goodman testifies that polled 

multiport master/slave communications systems were well known to those of 

ordinary skill in the art for simplicity and determinacy, referring to Exhibit 
' 

1322. Ex. 1323 ,r 124. Petitioner submits Exhibit 1322 is a November 1994 

publication that compares various strengths and weaknesses for 

communication protocols for embedded systems. Ex. 1322, 7. The 

11 
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document states that polling is one of the more popular protocols for 

embedded systems "because ofits simplicity and determinacy." Id. In that 

protocol, a centrally assigned master periodically sends a polling message to 

the slave nodes, giving them explicit permission to transmit on the network. 

Id. The protocol "is ideal for a centralized data-acquisition system where 

peer-to-peer communication and global prioritization are not required." Id. 

On this record, we are persuaded that Petitioner has identified sufficient 

motivation from the prior art for the combination proposed. 

Turning to the requirements of claim 1, the claim recites two types of 

modulation methods, "the second modulation method being of a different 

type than the first modulation method." Petitioner contends that Boer's 

DBP SK modulation corresponds to the claimed "first" modulation method. 

E.g., Pet. 26. Petitioner submits that either ofBoer'sDQPSKmodulation 

and PPM/DQPSK modulation corresponds to the claimed "second" 

modulation method. Id. 

Patent Owner argues that neither of DQP SK and PPM/DQPSK can be 

considered a modulation method of a type different from DBPSK. Prelim. 

Resp. 3 7-3 8. For purposes of this decision, we need not determine the 

· breadth of a different "type" of modulation method as claimed, and need not 

determine whether one of ordinary skill in the art would regard DQPSK to 

be a "type" of modulation method different from DBP SK. Boer's 

description of PPM/DQPSKmodulation falls within the meaning of a 

"different type" of modulation method under any reasonable construction of 

the terms. Cf Ex. 1323 i1 159 ("Five Mbps PPM/DQPSK and eight Mbps 

PPM/DQPS_Kare different 'types' of modulation than DBPSK under any 

possible claim construction."). According to Mr. Goodman, phase is not 

12 
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usedin·PPM, unlike in DBPSKandDQPSKmodulation. Id.1160. In 

PPM, the start and stop time of a transmission is varied in response to the 

information to be transmitted, with the time shift being indicative of data 

bits. Id. 

Patent Owner submits that '_'varying the start and stop time of a 

transmission of a carrier wave does not result in varying any characteristic of 

the carrier wave." Prelim. Resp. 36. Patent Owner does not explain, 

however, how the "start and stop time" of a transmission of a carrier wave 

cannot be considered one or more "characteristic[ s ]" of the carrier wave. · 

We acknowledge there is som~ support in Boer for Patent Owner's position, 

in Boer's reference to PPM as "PPM type coding." Id.; Ex. 1304, col. 4, 11. 

4 5-48. The fact remains, however, that the term "modulation" is part of the 

descriptive name for PPM - pulse position modulation. Pa tent Owner has 

not explained sufficiently, given the other evidence of record, why pulse 

position modulation cannot be considered a type of modulation method, 

even if the method might be applied for "coding'' in Boer. Id. 

We have reviewed the information presented in the Petition and Patent 

Owner's Preliminary Response. We are persuaded there is a reasonable 

likelihood that Petitioner would prevail in its challenge of claims 1-3, 5, and 

10--20 for obviousness over AP A and Boer and AP A. 

E. Claim21 

Claim 21, which depends directly from claim 1, recites that the first 

information that is included in the first message "comprises the first message 

address data." Petitioner maps the claimed "first information" as 

correspondingto header218 of message 200 depicted in Figure 4 of Boer. 

13 
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Pet. 39, 41; Ex. 1304, col. 3, 11. 42-55. Petitioner admits that Boer does not 

teach placing its address information in header 218 (Ex. 1304, Fig. 4). Pet. 

39. Boer teaches that DAT Afield 214 (Fig. 4), which is deemed to 

correspond to the "second information," contains a destination address. Pet. 

38-39; Ex. 1304, col. 6, 11. 28-31. 

Petitioner submits that the '228 patent "admits" that placing address 

information in the training sequence of a message is prior art. Pet. 39. 

Petitioner does not indicate how such an admission might be relevant to 
' ' 

claim 21. The '228 patent teaches that in a multipoint system the address of 

the trib with which the master is establishing communication is also 

transmitted during the training interval. Ex. 1301, col. 4, 11. 19-22. The 

"training signals" that are exchanged during the training intervai however, 

are "sequences of signals of particular subsets of all signals that can be 

communicated via the agreed upon common modulation method." Id. at col. 

4, 11. 5-10. Petitioner does not identify any teaching of placing address data 

in the message header. 

Petitioner concludes that" [a] person having ordinary skill in the art 

would have been motivated to combine the AP A with Boer due to the 

similarities between the packet structures and because where the address 

fields are placed is a matter of design choice." Pet. 39, citing Ex. 1323 

1212. Petitioner has not identified a teaching in the applied prior art of 

placing address data in the header of a message. Nor has Petitioner provided 

evidence sufficient to demonstrate that the ordinary artisan would have 

considered placing the address data as claimed to be a mere matter of 

"design choice." Petitioner's conclusory allegation of"design choice" does 

not provide the required "articulated reasoning with some rational 

14 
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underpinning to support the legal conclusion of obvi0usness." KSR Int 'I Co. 

v. Teleflex, Inc., 550 U.S. 398,418 (2007). 
' 

For the foregoing reasons we are not persuaded that Petitioner has 

established a reasonable likelihood that it would prevail in its challenge of 

claim 21. 

III. CONCLUSION 

The Petition demonstrates a reasonable likelihood of prevailing on the 

obviousness grounds ofunpatentability as to claims 1-3, 5, and 10-20 based 

on AP A and Boer. The Petition does not demonstrate a reasonable 

likelihood of prevailing on the obviousness ground of unpatentability as to 

claim 21 based on AP A and Boer. 

The Board has not made a final. determination on the patentability of 

any challenged claim. 

IV. ORDER. 

In consideration of the foregoing, it is 

ORDERED that an inter partes review is instituted as to claims 1-3, 

5, and 10-20 of the '228 patent on the obviousness ground based on AP A 

and Boer; 

FURTHER ORDERED that the Petition is denied as to all other 

grounds set forth in the Petition; 

FURTHERORDEREDthatpursuantto35 U.S.C. § 314(a), inter 

partes review of the '228 patent is instituted with trial commencing on the 

entry date of this Order, and pursuant to 35 U.S.C. § 314( c) and 37 C.F .R. 

§ 42.4, notice is given of the institution of the trial; and 

15 \ 

255 
IPR2020-00036 Page 00450

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 450 



IPR2014-00892 
Patent 8,457,228 B2 

FURTHER ORDERED that the trial is limited to the grounds 

identified immediately above and no other ground is authorized for the '5 80 

patent claims. 

16 
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UNITED ST ATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

SAMSUNG ELECTRONICS CO. LTD., SAMSUNG ELECTRONICS 
AMERICA, INC., SAMSUNG TELECOMMUNICATIONS AMERICA, 

LLC, and SAMSUNG AUSTIN SEMICONDUCTOR, LLC, 
Petitioner, 

V. 

REMBRANDT WIRELESS TECHNOLOGIES, LP, 
Patent Owner. 

Case IPR2014-00893 
Patent 8,457,228 B2 

Before JAMESON LEE, HOW ARD B. BLANKENSHIP, and 
JUSTIN BUSCH,Administrative Patent Judges. 

BLANKENSHIP ,Administrative Patent Judge. · 

DECISION 
Institution of Inter Partes Review 

37 C.F.R. § 42.108 

I. BACKGROUND 

Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunication~ America, LLC, and Samsung Austin 
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Semiconductor, LLC ( collectively, "Petitioner") request inter partes review 

of claims 22, 23, and 25 of U.S. Patent No. 8,457,228 B2 ("the '228 patent," 

Ex. 140l)under35U.S.C. §§ 311-319. Paper2(Petitionor"Pet."). 

Rembrandt Wireless Technologies, LP (Patent Owner) filed a preliminary 

re·sponse (Paper 6, "Prelim. Resp.") as permitted by 37 C.F.R. § 42.107. We 

have jurisdiction under35 U,S.C. § 314. Section 314 provides that an inter 

partes review may not be instituted "unless ... the information presented in 

the petition ... shows that there is a reasonable likelihood that the petitioner 

would prevail with respect to at least 1 of the claims challenged in the _ 

petition." 

For the reasons that follow, we institute an inter part es review of 

claims ~2, 23, and 25 of the '228 patent. 

Related Proceedings 

According to Petitioner, the '228 patent is involved in the following 

lawsuit: Rembrandt Wireless Technologies, LP v. Samsung Electronics Co, 

No. 2:13-cv-00213 (E.D. Tex. 2013). Pet. 1-2. The '228 patent also has 

been challenged in the following cases: Samsung Electronics Co. v. 

Rembrandt Wireless Technologies, LP, IPR2014-00889; Samsung 

Electronics Co. v. Rembrandt Wireless Technologies, LP, IPR2014-00890; 

Samsung Electronics Co. v. Rembrandt Wireless Technologies, LP, 

IPR2014-00891; Samsung Electronics Co. v. Rembrandt Wireless 

Technologies, LP, IPR2014-00892; and Samsung Electronics Co. v. 

Rembrandt Wireless Technologies, LP, IPR2014-00895. 

2 
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The '228 Patent 

The '228 Patent issued from an application filed August 4, 2011, 

which claimed priority under 3 5 U.S. C. § 120 through a chain of intervening 

applications to an application filed December 4, 1998, and which_ further 

claimed priority under 35 U.S.C. § 119 to a provisional application filed 

December 5, 1997. 

The technical field of the patent relates to data communications and 

modulators/demodulators (modems), and in particular to a data 

communications system in which a plurality of modems use different types 

of modulation in a network. Ex. 1401, col. 1, 11. 21-25; col. 1, 1. 58-col. 2, 

1. 23. 

Illustrative Claim 

Of the challenged claims, only claim 22 is independent. 

22. A communication device configured to communicate 
according to a master/slave relationship in which a slave · 
communication from a slave to a master occurs in response to a 
master communication from the master to the slave, the device 
compnsmg: 

a transceiver in the role of the master according to the 
master/slave relationship that is configured to send at least a 
plurality of communications, wherei!J,each communication 
from among said plurality of communications comprises at 
least a respective first portion and a respective payload portion, 
wherein each communication from among said plurality of 
communications is addressed for an intended destination of the 
respective pay load portion of that communication, and wherein 
for each communication from among said plurality of 
communications: 

said respective first portion is modulated according to a 
first modulation method from among at least two types of 
modulation methods, wherein the at least two types of 

3 
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modulation methods comprise the first modulation method and 
a second modulation method, wherein the second modulation 
method is of a different type than the first modulation method, 

said respective first portion comprises an· indication of 
which of the first modulation method and the second 
modulation method is used for modulating respective pay load 
data in the respective payload portion, and 

the payload data is modulated according to at least one of 
the first modulation method or the second modulation method 
in accordance with what is indicated by the respective first 
portion; 

the transceiver further configured to send ·at least a first 
communication of the plurality of communications such that 
payload data included in a payload portion of the first 
communication is modulated according to the second 
modulation method based on a first portion of the first 
communication indicating that the second modulation method 
will be used for modulating the payload data in the payload 
portion of the first communication, wherein the payload data is 
included in the first communication after the first portion of the 
first communication; 

the transceiver further configured to send at least a 
second communication of the plurality of communications such 
that payload data included in a payload portion of the second 
communication is modulated according to the first modulation 
method based on a first portion of the second communication 
indicating that the first modulation method will be used for 
modulating the payload data in the payload portion of the 
second communication. 

Prior Art 

Boer us 5,706,428 Jan. 6, 1998 (Ex. 1404) 

4 
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Asserted Ground of Unpatentabi lity 

Petitioner asserts the (ollowing ground ofunpatentability as to claims 

22, 23, and25 (Pet. 2): obviousnessunder35 U.S.C. § 103(a) over Admitted 

Prior Art ("APA'') 1 and Boer. 

II. ANALYSIS 

Claim Interpretation 

In an inter partes review, the Board construes claim terms in an 

unexpired patent using their broadest reasonable construction in light of the 

specification of the patent in which they appear. 37 C.F.R. § 42. l00(b); 

Office Patent Trial Practice Guide,.77 Fed. Reg. 48,756, 48,766 (Aug. 14, 

2012). The claim language should be read in light of the specification as it 

would be interpreted by one of ordinary skill in the art. In re Am. Acad. of 

Sci. Tech. Ctr., 367F.3d 1359, 1364(Fed. Cir. 2004). The Office must 

apply the broadest reasonable meaning to the claim language, taking into 

account any definitions presented in the specification. Id. ( citing In re Bass, 

314 F.3d 575, 577 (Fed. Cir. 2002)). There is a "heavy presumption".that a 
-

claim term carries its ordinary and customary meaning. CCS Fitness, lnr;. v. 

Brunswick Corp., 288 F.3d 1359, 1366 (Fed. Cir. 2002). The "ordinary and 

customary meaning'' is that which the term would have to a person of 

ordinary skill in the art in question. In re Translogic Tech., Inc., 504 F.3d 

1249, 1257 (Fed. Cir. 2007). 

1 We discuss the asserted AP A infra. 
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Types of Modulation Methods 

Claim 22 recites that at least two types of modulation methods 

comprise a first modulation method and a second modulation method, 

wherein the second modulation method is of a different type than the frrst 

modulation method. 

Petitioner submits that the ordinary meaning of"modulation" is 

"' [ t ]he process by which some characteristic of a carrier [wave] is varied in 

accordance with a modulating wave."' Pet. 14 ( citing Declaration of David 

Goodman(Ex. 1423) il 91; Ex. 1420, 3 (technical dictionary)). Petitioner 

contends that a "first modulation method" should be interpreted as "a 

process of varying characteristic(s) of a carrier wave that is different from a 

second modulation method, " and a "second modulation method" should be 

interpreted as "a process of varying characteristic(s) of a carrier wave that 

is different from a fl rst modulation method." Pet. 13. Petitioner submits that 

different "types" of modulation methods extend to methods that merely are 

incompatible with one another. Id. at 9-10. 

Patent Owner submits that the broadest reasonable construction of the 

phrase "at least two types of modulation methods" is "at least two families 

of modulation techniques." Prelim. Resp. 10. Patent Owner argues that the 

broadest reasonable interpretation of "types" of modulation methods does 

not extend to modulation methods that are known merely to be incompatible 

with each other, but is limited to different "families" of modulation 

techniques, e.g., the FSK (frequency shift keying) "family" of modulation 

methods and the QAM ( quadrature amplitude modulation) "family" of 

modulation methods. Id. at &-11. Pa tent Owner's position is thus contrary 

to Petitioner's position, in that Petitioner contends that different "types" of 
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modulation methods require no more than that the first and second 

modulation methods be incompatible with one another. Pet 9-10. 

For purposes of this decision, we need not, and do not, determine the 

scope of the above-noted terms in controversy. We are persuaded that 

elements in the prior art are within the· scope of the relevant terms under any 

reasonable construction. See§ II.D, infra. 

Proposed Ground of Unpatentability 

A. "Prior Art" 

Section 103 of Title 35 U.S.C., whichmakesnonobviousnessofthe 

invention a prerequisite to patentability, requires a determination of the 

differences between the subject matter sought to be patented and "[t]he prior 

art." In re Bergy, 596F.2d 952,965 n.7 (CCPA 1979), aff'dsub nom. 

Diamond v. Chakrabarty, 447 U.S. 303 (1980) ( citations omitted). 

However, Title 35 nowhere defmes the term "prior art." Id. 

Its exact meaning is a somewhat complex question of law 
which has been the subject of legal papers and whole chapters 
of books .... Basically, the concept of prior art is that which is 
publicly known, or at least known to someone who has taken 
steps which do make it known to the public, ... or known to the 
inventor against whose application it is being applied. 

Id. ( citations omitted). 

"The term 'prior art' as used in section 103 refers at least to the 
statutory material named in 35 U.S.C. § 102 .... However, 
section 102 is not the only source of section 103 prior art. 
Valid prior art may be created by the admissions of the parties." 

Riverwood Int'! Corp. v. R.A. Jones& Co., Inc., 324 F.3d 1346, 1354 (Fed. 

Cir. 2003) ( citations omitted). Although a reference can become prior art by 
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admission, that. doctrine is inapplicable when the subject matter at issue is 

the inventor's own work. Id. 

B. Admitted Prior Art 

Petitioner contends that the '228 patent contains material that may be 

used as prior art against the patent under 35 U.S.C. § 103(a). Figure 1 of the 

patent is labeled as "Prior Art." Pet. 5;Ex. 1401, Fig. 1. Further, the '228 

patent's specification refers to "prior art" multipoint communication system 

22 comprising master modem or transceiver 24, which communicates with a 

plurality of tributary modems ("tribs") or transceivers 26. Pet. 6; Ex. 1401, 

col. 3, I. 64 - col. 4, I. 1. Further, the '228 patent describes Figure 2 as 

illustrating the operation of the multipoint communication system of (prior 

art) Figure 1. Pet. 6; Ex. 1401, col. 3, 11. 33-34. 

Patent Owner argues that Petitioner has not shown that the "alleged 

admitted prior art" is the work of another- i.e., notthe inventor's own 

work. Prelim. Resp. 17-20. Petitioner has met its initial burden, however, 

in demonstratingthatthe subjectmatterofthe '228patent'sFigure 1, and 

accompanying description, constitutes "prior art" by pointing out that the 

patent expressly describes the subject matter as such. See In re Nomi ya, 509 

F.2d 566, 570-71 (CCP A 1975) ("We see no reason why appellants' 

representations in their application should not be accepted at face value as 

admissions that Figs. 1 and 2 may be considered 'prior art' for any purpose, 

including use as evidence of obviousness under [ §] 103. "). 

Patent Owner's argument that Figures 1 and 2 of the '228 patent 

represent the inventor's identification of a "source of a problem" (Prelim. 

Resp. 21-23) is, similariy, inapposite. Petitioner does not rely on the face-

8 
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value admissions in the patent as a problem to be solved or as identifying a 

problem in the prior art. See, e.g., Pet. 20. 

For the foregoing reasons, we are persuaded that, on this record, the 

subject matter of Figures 1 and 2 of the '228 patent, and the text of the 

patent that_further describes those Figures, may be applied as prior art in this 

proceed~g. 

C. Boer 

Boer describes a wireless LAN that includes frrst stations that operate 

at 1 or 2 Mbps (Megabits per second) data rate and second stations that 

operate at 1, 2, 5, or 8 Mbps data rate. Ex. 1404, Abstract. 

Figure 1 of Boer is reproduced below. 

9 
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Figure 1 is said to be a block diagram of a wireless LAN embodying 

Boer's invention. Ex. 1404, col. 1, 11. 53-54. LAN 10 includes access point 

12, serving as a base station. The network includes mobile stations 18-1 and 

18-2 that are capable of transmitting and receiving messages at a data rate of 

1 or 2 Mbps using DSSS ( direct sequence spread spectrum) coding. When 

operating at I Mbps, a station uses DBPSK (differe~tial binary phase shift 

keying) modulation. When operating at 2 Mbps, a station uses DQPSK 

( differential quadrature phase shift keying) modulation. Id. at col. 2, 11. 6-

27. Mobile stations 22-1 ap.d 22-2 are capable of operating at the 1 and 2 

Mbps data rates using the same modulation and coding as stations 18-1 and 

10 
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18-2. In addition, stations 22-1 and22-2 can operate at 5 and 8 Mbps data 

rates using PPM/DQPSK (pulse position modulation-differential quadrature -

phase shift keying) in combination with the DSSS coding. Id. at col. 2, ll. 

34-44. 

D. Claims 22, 23, and 25 

Petitioner applies the teachings of AP A and Boer to demonstrate 

obviousness of the subject matter of claim 22, relying on AP A for teaching 

of master/slave communication systems. Pet. 20-30, 33-43 (claim chart). 

Petitioner submits-that a person having ordinary skill in the art would have 

been motivated to combine Boer with AP A because the combination would 

increase the flexibility and efficiency of prior art master/slave 

communication systems, thus allowing the AP A master/slave network to 

adapt to the needs of applications. Id. at 20 (referring to the Goodman 

Declaration, Ex. 1423 ,r,r 124-125). 

Pa tent Owner responds that Petitioner fails to explain how Boer's 

statement that "it may be advantageous to provide systems operating at 

higher data rates, which are not in accordance with the [ draft 802.11] 

standard" would motivate one of ordinary skill to implement the teachings of 

BoerwithAPA. Ex.1404,col.1,ll.16-25;Prelim.Resp.31-32. Weagree 

with Patent Owner. Petitioner, however, submits an alternative reason for 

the combination that is foundedon simplicity and determinacy. Pet.20;Ex. 

1423 ,r,r 127-128. In particular, Mr. Goodman testifies that polled multiport 

master/slave communications systems were well known to those of ordinary 

skill in the art for simplicity and determinacy, referring to Exhibit 1422. Ex. 

1423 ,I 127. Petitioner submits Exhibit 1422 is a November I 994 

11 
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publication that compares various strengths and weaknesses for 

communicationprotoco~ for embedded systems. Ex. 1422, 7. The 

document states that polling is one of the more popular protocols for 

embedded systems "because of its simplicity and determinacy." Id. In that 

protocoi a centrally assigned master periodicfilly sends a polling message to 

the slave nodes, giving them explicit permission to transmit on the network. 

Id. The protocol "is ideal for a centralized data-acquisition system where 

peer-to-peer communication and global prioritization are not required." Id. 

On this record, we are persuaded that Petitioner has identified sufficient 

motivation from the prior art for the combination proposed. 

Turning to the requirements of claim 22, the claim recites two types of 

modulation methods, with the second modulation method being of a 

different type than the first modulation method. Petitioner contends that 

Boer's D BP SK modulation corresponds to the claimed "first" modulation 

method. E.g., Pet. 25. Petitioner submits that either of Boer's DQPSK 

modulation and PPM/DQPSK modulation corresponds to the claimed 

"second" modulation method. Id. 

Patent Owner argues that neither ofDQPSK andPPM/DQPSKcan be 

considered a modulation method of a type different from DBPSK. Prelim. 

Resp. 36--37. For purposes of this decision, we need not determine the 

breadth of a different "type" of modulation method as claimed, and need not 

determine whether one of ordinary skill in the art would regard DQPSK to 

be a "type" of modulation method differen~ from DBPSK. Boer's 

description of PPM/DQPSKmodulation falls within the meaning of a 

"different type" of modulation method under any reasonable construction of 

the terms. Cf Ex. 1423 ,r 157 (''5 Ivibps or 8 Ivibps PPM/DQPSK is a 
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different 'type' of modulation under _any possible claim construction."). 

According to Mr. Goodman, phase is not used in PPM, unlike in DBPSK 

andDQPSKmodulation. Id. ,Il58. InPPM, thestartandstoptime ofa 

transmission is varied in response to the information to be transmitted, with 

· the time shift being indicative of data bits. Id. 

Patent Owner submits that "varying the start and stop time of a 

transmission ofa carrier wave does not resuh in varying any characteristic of 

the carrier wave." Prelim. Resp. 3 5. Patent Owner does not explain, 

however, how the "start and stop time" of a transmission of a carrier wave 

cannot be considered one or more "characteristic[ s ]" of the carrier wave. 

We acknowled$e there is some·support in Boer for Patent Owner's position, 

in Boer's reference to PPM as "PPM type coding." Id. at35-36; Ex. 1404, 

col. 4, 11. 45-48. The fact remains, however, that the term "modulation" is 

part of the descriptive name for PPM-pulse position modulation. Patent 

Owner has not explained sufficiently, given the other evidence of record, · 

why pulse position modulation cannot be considered a type of modulation 

method, even if the method might be applied for "coding'' in Boer. Id. 

We have reviewed the information presented in the Petition and Pa tent 

Owner's Preliminary Response. We are persuaded there is a reasonable 
,,. 

likelihood that Petitioner would prevail in its challenge of claims 22, 23, and 

25 for obviousness over AP A and Boer and AP A. 

III. CONCLUSION 

The Petition demonstrates a reasonable likelihood of prevailing on the 

obviousness grounds ofunpatentability as to claims 22, 23, and 25 based on 

AP A and Boer. 

13 
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The Board has not made a final determination on the patentability of 

any challenged claim. 

IV. ORDER 

In consideration of the foregoing, it is 

ORDERED that an inter partes review is instituted as to claims 22, 

23, and 25 of the '228 patent on the obviousness ground based on AP A and 

Boer; 

FURTHERORDEREDthatpursuantto35 U.S.C. § 314(a), inter 

part es review of the '228 patent is instituted with trial commencing on the 

entry date of this Order, and pursuantto 35 U.S.C. § 314(c) and 37 C.F.R. 

§ 42.4, notice is given of the institution of the trial; and 

FURTHERORDEREDthatthetrial is limited to the grounds 

identified immediately above and no other ground is authorized for the '5 80 

patent claims. 

14 
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I. INTRODUCTION 

A. Background 

Samsung Electronics Co., Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin 

Semiconductor, LLC ( collectively, "Petitioner") filed a Petition requesting 

an inter partesreviewof claims 26--29, 31, 36--41, 43, and 47-52 (the. 

"challenged claims") ofU.S. Patent No. 8,457,228B2 (Ex. 1201, "the '228 

patent") on June 4, 2014. Paper 2 ("Pet."). Rembrandt Wireless 

Technologies, LP ("Patent Owner") filed a Patent Owner Preliminary 

Response on September 18, 2014. Paper 6 ("Prelim. Resp."). We have 
~-

jurisdiction under35 U.S.C. § 314. 

An inter partes review may be instituted only if "the information 

pres~nted in the petition ... and any[ preliminary] response ... shows that 

there is a reasonable likelihood that the petitioner would prevail with respect 

to at least 1 of the claims challenged in the petition." 35 U.S.C. § 314(a); 

see 37 C.F.R. §42.108(c). Uponconsiderationofthe Petition and the Patent 

Owner Preliminary Response, we conclude Petitioner has not established a 

reasonable likelihood that it would prevail with r~spect to the challenged 

claims of the '228 patent and, accordingly, we do not institute an inter partes 

review. 

B. Related Proceedings 

Petitioner indicates that the '228 patent was asserted against 

Petitioner in Rembrandt Wireless Technologies, LP v. Samsung Electronics 

2 

274 
IPR2020-00036 Page 00469

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 469 



IPR2014-00891 
Patent 8,457,228 B2 

Co., No. 2:13-cv-00213 (E.D. Tex. 2013). Pet. 1. The same parties and 

patent are involved in Samsung Electronics Co. v. Rembrandt Wireless 

Technologies, LP, Case IPR2014-00889(filed June 4, 2014); Samsung 

Electronics Co. v. Rembrandt Wireless Technologies, LP, Case IPR2014-

00890(filed June 4, 2014);SamsungElectronics Co. v. Rembrandt Wireless 

Technologies, LP, Case IPR2014-00892(filed June 4, 2014); Samsung 

Electronics Co. v. Rembrandt Wireless Technologies, LP, Case IPR2014-

00893 (filed June 4, 2014); and Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, Case IPR2014-00895 (filed June 4, 2014). 

C. The '228 Patent (Ex. 1201) 

The specification of the '228 patent describes "a data communications 

system in which a plurality of modulation methods are used to facilitate 

communication among a plurality of modem typ~s." Ex. 1201, 1 :23-25. 

The '228 patent explains that the invention addresses a problem that 

conventional modem pairs can communicate successfully only when the 

modems use compatible modulation methods. Id. at 1 :29-32, 1 :47~9. 

Of the challenged claims, claim 26 is the only independent claim. 

Illustrative claim 26 is reproduced below: 

26. A master communication device configured to 
communicate according to a master/slave relationship in which 
a slave communication from a slave device to the master 
communication device occurs in response to a master 
communication from the master communication device to the 
slave device, the master communication device comprising: 

a transceiver configured to transmit signals over a 
communications medium to a slave device using at least two 

3 
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different types of modulation methods and to receive one or 
more responses over the communication medium that comprise 
at least respective response data that is modulated according to 
one of the at least two different types of modulation methods, 
the at least two different types of modulation methods 
comprising a first modulation method and a second modulation 
method, wherein the transmitted signals comprise frrst 
transmitted signals and second transmitted signals,. the frrst 
transmitted signals comprise at least two transmission 
sequences, the at least two transmission sequences include a 
frrst transmission sequence and a second transmission 
sequence, the transceiver is configured to transmit the frrst 
transmission sequence using the frrst modulation method, and 
the transceiver is configured to transmit the second 
transmission sequence using the second modulation method 
wherein: 

the frrst transmission sequence includes 
information that is indicative of an impending change in 
modulation method from the frrst modulation.method to · 
the second modulation method, 

the second transmission sequence includes a 
pay load portion that is transmitted after the frrst 
transmission sequence, 

. the frrst transmitted signals include frrst address 
information that is indicative of the slave device being an 
intended destination of the payload portion, 

the second transmitted signals comprise at least a 
third transmission sequence and a fourth transmission 
sequence, 

the transceiver is configured to tra~smit the third 
transmission sequence using the frrst modulation method, 

the transceiver is configured to transmit the fourth 
transmission sequence using the frrst modulation method, 

the third transmission sequence includes 
information indicative that the fourth transmission 

4 

276 
IPR2020-00036 Page 00471

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 471 



IPR2014-00891 
Patent 8,457,228 B2 

sequence will be transmitted using the first modulation 
method, 

the fourth transmission sequence includes a second 
payload portion that is transmitted after the third 
transmission sequence, and 

the second transmitted signals include second 
address infoQ1lation that is indicative of a specified slave 
device being an intended destination of the second 
payload portion. 

D. Asserted Grounds ofUnpatentability 

Petitioner asserts the following grounds of unpatentability: 

iEviBertc~f~:} f: ·•··Basis ;t1f~'f! Q~!::, ·•· · Challenged Claims·.·.·.·· ·. ·· ·• ,,,.,.;.'",S-'. ',.. ; 

Draft Standard 1 § 102(b) 26-29, 37--41, 43, and 47-52 

Draft Standard § 103(a) 26-29, 37--41, 43, and 47-52 
Draft Standard 

§ 103(a) 26-29, 36-41, 43, and 47~52 
and Boer2 

Draft Standard 
§ 103(a) 29, 31, 36, and 51 

andAPA3 

Draft Standard, 
§ 103(a) 29, 31, 36, and 51 

Boer, and AP A 

1 IEEE, DRAFT STANDARD FOR WIRELESS LAN, MEDIUM ACCESS CONTROL 
(MAC) AND PHYSICAL LAYER (PHY) SPECIFICATION, P802.11D4.0(1996) 
(Ex.· 1204) ("Draft Standard"). 
2 U.S. Patent No. 5,706,428 (filed Mar.14, 1996, issued Jan. 6, 1998) 
(Ex. 1206) ("Boer"). 
3 Petitioner alleges that the '228 patent's descriptions of training signals ~e 
admitted prior art. Pet. 56-57 (citing Ex. 1201, 4:5-27) ("AP A"). 

5 
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II. ANALYSIS 

A. · Claim Construction 

Petitioner and Patent Owner each propose a construction of"first 

modulation method" and "second modulation method." We, however, do 

not construe any term because no term needs to be construed for purposes of 

this Decision. 

B. Asserted Anticipation and Obviousness Grounds Based on 
Draft Standard 

The dispositive issue in this proceeding is whether Draft Standard, on 

which all of Petitioner's asserted grounds ofunpatentability rely, is a printed 

publication. 

1. Overview of Draft Standard (Ex. 1204) 

Draft Standard is an unapproved draft of a standard proposed by the 

Institute of Electrical and Electronics Engineers ("IEEE"). Ex. 1204, i. 4 

The purpose of the proposed standard was "[t]o provide wireless 

connectivity to automatic machinery, equipment[,] or[] stations that require 

rapid deployment, which may be portable, or hand-held or which may be 

mounted on moving vehicles within a local area" and "[t]o offer a standard 

for use by regulatory bodies to standardize access to one or more frequency 

bands for the purpose oflocal area communication." Id. at 1. 

4 In this Decision, we refer to the original pagination of Draft Standard 
rather than the Exhibit page numbers. 
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2. Declaration of Robert O'Hara (Ex. 1225) 

Mr. Robert O'Hara was an editor of the IEEE 802.11-1997 standard. 

Ex. 122s, 1; Ex. 1204, iii. Mr. O'Hara states that drafts of the 802.11-1997 

standard, including Draft Standard, were available to members of the 802.11 

Working Group for download from the 802.11 Working Group's server. Ex. 

122519. According to Mr. O'Hara, announcements were sentto the 

Working Group's e-mail list when drafts became available, and a person 

could be added to the Working Group's e-mail list by providing an e-mail 

address to the chair of the Working Group. Id.,, 9-10. Mr. O'Hara states 

that there "were no restrictions on who could attend th~ 802 .11 Working 

Group's meetings [or] on who could provide an e-mail address" and that, 

according to his recollection, anyone who made a request to be added to the 

e-mail list would be added. Id., 10. 

Mr. O'Hara states the copies of the drafts of the 802.11 standard 

available on the Working Group's servers were password-protected files, 

and that the members of the e-mail list were provided with passwords to 

access the documents, either as part of an announcement of a new draft or 

via "another way." Id. , 11. According to Mr. 0 'Hara, the passwords were 

intended to limit distribution to "interested individuals, as opposed to the 

entire [I]nternet." Id. Mr. O'Hara also states that attending an 802.11 

Working Group meeting or asking for access prior to a meeting 

demonstrated sufficient interest such that that person would receive the 

password necessary to access the drafts on the Working Group's server. Id. 

7 
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Further, according to Mr. O'Hara, each of the 802.11 standard drafts, 

including.Draft Standard, would have been discussed at the Working Group 

meetings and made available to all attendees. Id. ,r 12. Mr. O'Hara also 

states the meetings were not limited to IEEE members but were open to the 

general public. Id. 

3. Analysis of Whether Draft Standard Is a Printed Publication 

We look to the underlying facts and circumstances surrounding the 

disclosure of a document to members of the public in. order to make a legal 

determination as to whether a document is a printed publication. Suffolk 

Techs., LLCv. AOL Inc., 752 F.3d 1358, 1364 (Fed. Cir. 2014); SRI Int'!, 

Inc. v. Internet Sec. Sys., Inc., 511 F .3d 1186, 1192 (Fed. Cir. 2008); In re 

Klopfenstein, 380 F.3d 1345, 1350 (Fed. Cir. 2004). Public accessibility is a 

key question in determining whether a document is a printed publication and 

is determined on a case-by-case basis. Suffolk Techs., 752 F.3d at 1364. To 

qualify as a printed publication, a document "must have been sufficiently 

accessible to the public interested in the art." In re Lister, 583 F .3d 1307, 

1311 (Fed. Cir. 2009). 

The O'Hara Declaration is the only extrinsic evidence that Petitioner 

submits in support of its position that Draft Standard is a printed publication. 

See Pet. 16--17. Petitioner asserts that Draft Standard "was completed on 

May 20, 1996, and was available to anyone who wanted to view it on May 

23, 1996." Pet. 16(citingEx. 1225 ,r,r 4, 5, 10, 12) (emphasis added). 

Petitioner argues that this availability resulted in a publication date of May 
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23, 1996. Id. .Petitioner also argues D~aft Standard "was available to any 

interested parties" no later than July 8, 1996, because it "was available to all 

members of the 802.11 Working Group's email list" and discussed and 

distributed at an 802.11 Working Group meeting held July 8-12, 1996. Id. 

at 17. Thus, Petitioner concludes that this alleged distribution and 

availability to any interested parties by July 8, 1996, renders Draft Standard 

a "printed publication" under35 U.S.C. § 102(b). Id. 

Notably absent, however, from the Petition and the O'Hara 

Declaration are any assertions or evidence in support of the availability of 

Draft Standard to the public interested in the art. We do not find sufficient 

argument or evidence to indicate that the July 8-12 meeting of the 802 .11 

Working Group ( or any other 802.11 Working Group meeting) was 

advertised or otherwise announced to the public. Nor-do we find sufficient 

argument or evidence that any individual who was interested in the art 

would have known about Draft Standard such that he or she would have 

known to request a copy or ask to be added to an email list for access to 

Draft Standard. 

"A given reference is 'publicly accessible' upon a satisfactory 

showing that such document has been disseminated or otherwise made 

available to the extent that persons interested and ordinarily skilled in the 

subject matter or art exercising reasonable diligence, can locate it." SRI 

Int 'l, 511 F .3d at 1194 ( quoting Bruckelmyer v. Ground Heaters, Inc., 445 

F.3d 1374, 1378 (Fed. Cir. 2006)). Although Mr. O'Hara declares that 
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"[t]here were no restrictions on who could attend the 802.11 Working 

Group's meetings" (Ex. 1225 ,r I0)~d that the meetings "were open to the 

general public" (id. ,r 12), Petitioner has not presented persuasive argument 

or evidence regarding how members of the potentially interested public 

would have been made aware of these meetings. Similarly, ahhough 

Mr. O'Hara declares that an individual could provide the chair with an e­

mail address to be added to the Working Group's e-mail list (id. ,r 10), the 

Petition has not established how an individual would have known to attend a 

meeting or contact the chair in order to be added to the e-mail list. 

Based on the evidence before us, we find that the purpose of the 

802 .11 Working Group's storage of drafts of the standard on a server is 

similar to the placement of a file on an "FTP server solely to facilitate peer 

review in preparation for later publication," which the U.S. Court of Appeals 

for the Federal Circuit found weighed against public accessibility of the file. 

SRI Int 'l, 511 F .3d at 1197. In SRI, even though the "paper was 'posted' on 

an open FTP server and might have been available to anyone with FTP 

know-how and knowledge of the" subdirectory in which it resided, the 

Federal Circuit found the fact that the paper was not publicized suggested an 

absence of public availability. Id. In this case, the submitted evidence does 

not show that the 802.11 Working Group's server was an open server and, to 

the extent that it was, the evidence shows that the documents were password 

protected. Ex. 1225 ,r 1 I. 

10 
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Moreover, notwithstanding Mr. O'Hara's statement that passwords 

were distributed to the 802.11 Working Group e-mail list (id.), the fact that 

an interested individual needed to contact IEEE in order to obtain a 

password or other means of accessing Draft Standard ( and needed to know 

who to contact in the first place) weighs against ·public accessibility. Cf 

Kyocera Wireless Corp. v. Int'! Trade Comm 'n, 545 F.3d 1340, 1351 (Fed. 

Cir. 2008) (finding facts weighed towards public accessibility because "[t]he 

specifications themselves were visible to any member of the interested 

public without requesting them from an ETSI member"). Mr. O'Hara states 

that the drafts of the 802.11 standards, including Draft Standard, were (and 

still are) protected by passwords in order to limit distribution to "interested 

individuals, as opposed to the entire [I]nternet." Ex. 1225 ~ 11. However, 

as previously discussed, the record does not contain persuasive evidence 

showing how an individual outside the 802.11 Working Group would have 

known of the existence of Draft Standard, the 802.11 Working Group 

meetings, or the 802.11 Working Group itself. Therefore, we are not 

persuaded that such an individual, exercising reasonable diligence, would be 

able to change one's status from an a11onymous member of"the entire 

[I]nternet" to an "interested individual." Moreover, the Working Group 

created Draft Standard. See Ex. 1023 ~ 2. Provision of a document to co­

authors of the document does not constitute dissemination, or availability, of 

the document to the public. 

11 
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Therefore, based on the evidence Petitioner provided, we conclude 

Petitioner has not made a sufficient showing that Draft Standard was a 

printed publication as of July 1996 or earlier, as alleged, i.e., that Draft 

Standard was available as of July 1996 or earlier to an ordinarily skilled 

individual, exercising reasonable diligence, who might have been interested 

in the subject matter of Draft Standard. 

4. Analysis of Asserted Anticipation and Obviousness Grounds 
Based on Draft Standard 

We do not determine whether Draft Standard anticipates or renders 

obvious any of the challenged claims in this case because, as discussed 

above, Petitioner has not made a sufficient showing that Draft Standard may 

be relied upon as prior art to demonstrate a reasonable likelihood that 

Petitioner would prevail in demonstrating the unpatentability of the 

challenged claims. 

III. CONCLUSION 

For the foregoing reasons, we determine that Petitioner has not shown 

a reasonable likelihood that it would prevail in demonstrating that: 

(1) claims 26--29, 37--41, 43, and47-52 of the '228 patent are unpatentable 

as anticipated or obvious in view of Draft Standard; (2) claims 26--29, 36-- · 

41, 43, and47-52 of the '228 patent are unpatentable as obvious in view of 

Draft Standard and Boer; (3) claims 29, 31, 36, and 51 of the '228 patent are · 

unpatentable as obvious in view of Draft Standard and AP A; or ( 4) claims 
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29, 31, 36, and 51 of the '228 patent are unpatentable as obvious in view of 

Draft Standard, Boer, and AP A. 

IV. ORDER 

For the reasons given, it is ORDERED that the Petition is denied as to 

all challenged claims and no trial is instituted. 
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I. INTRODUCTION 

A. Background 

. Samsung Electronics Co., Ltd., Samsung Electronics America, Inc., 

Samsun_g Telecommunications America, LLC, and Samsung Austin 

Semiconductor, LLC (collectively, "Petitioner") filed a Petition requesting 

an inter partes review of claims 26---29, 31, 36--41, 43, and 47_:._52 (the 

"challenged claims") of U.S. Patent No. 8,457,228B2 (Ex. 1501, "the '228 

patent") on June 4, 2014. Paper 2 ("Pet."). Rembrandt Wireless 

Technologies, LP ("Patent Owner") filed a Patent Owner Preliminary 

Response on September 18, 2014. Paper 6 ("Prelim. Resp."). We have 

jurisdiction under35 U.S.C. §§ 6(b)and 314. 

An inter partes review may be instituted only if "the information 

presented in the petition ... and any[ preliminary] response ... shows that 

there is a reasonable likelihood that the petitioner would prevail with respect 

to at least 1 of the claims challenged in the petition." 35 U.S.C. § 314(a); 

see 37 C.F.R. §42.108(c). Upon consideration of the Petition and the Patent 

Owner Preliminary Response, we conclude Petitioner has established a 

reasonable likelihood that it would prevail with·respect to the challenged 

claims of the '228 patent and, accordingly, we institute an inter partes 

review. 

B. Related Proceedings 

Petitioner indicates that the '228 patent was asserted against 

Petitioner in Rembrandt Wireless Technologies, LP v. Samsung Electronics 
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Co., No. 2:13-cv-00213 (E.D. Tex. 2013). Pet. 1. Thesamepartiesand 

patent are involved in Samsung Electronics Co. v. Rembrandt Wireless 

Technologies, LP, Case IPR2014-00889(filed June 4, 2014); Samsung 

Electronics Co. v. Rembrandt Wireless Technologies, LP, Case IPR2014-

00890 (filed June 4, 2014); Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, Case IPR2014-00891 (filed June 4, 2014); 

Samsung Electronics Co. v. Rembrandt Wireless Technologies, LP, Case 

IPR2014-00892 (filed June 4, 2014); and Samsung Electronics Co. v. 

Rembrandt Wireless Technologies, LP, Case IPR2014-00893 (filed June 4, 

2014). 

C. The '228 Patent (Ex. 1501) 

The Specification of the '228 patent describes "a data 

communications system in which a plurality of modulation methods are used 

to facilitate communication among a plurality of modem types." Ex. 1501, 

1 :23-25. The '228 patent explains that the invention addresses a problem · 

that conventional modem pairs can communicate successfully only when the 

modems use compatible modulation methods. Id. at 1 :29-32, 1 :47-49. The 

'228 Patent describes a multipoint architecture, in which a master "modem 

communicates with two or more tributary or 'trib' modems using a single 

modulation method," and that trib modems that are not compatible with the 

master's modulation method will not be able to receive communications 

from the master. Id. at 1 :58-63. 
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Of the challenged claims, claim 26 is the only independent claim. 

Illustrative claim 26 is reproduced below: 

26. A master communication device configured to 
communicate according to a master/slave relationship in which 
a slave communication from a slave device to the master 
communication device occurs in response to a master 
communication from the master communication device to the 
slave device, the master communication device comprising: 

a transceiver configured to.transmit signals over a 
communications medium to a slave device using at least two 
different types of modulation methods and to receive one or 
more responses over the communication medium that comprise 
at least respective response data that is modulated according to 
one of the at least two different types of modulation methods, 
the at least two different types of modulation methods 
comprising a first modulation method and a second modulation 
method, wherein the transmitted signals comprise first 
transmitted signals and second transmitted signals, the first 
transmitted signals comprise at least two transmission 
sequences, the at least two transmission sequences include a 
first transmission sequence and a second transmission , 
sequence, the transceiver is configured to transmit the frrst 
transmission sequence using the frrst modulation method, and 
the transceiver is configured to transmit the second 
transmission sequence using the second modulation method 
wherein: 

the frrst transmission sequence includes 
information that_is indicative of an impending change in 
modulation method from the frrst modulation method to 
the second modulation method, 

the second transmission sequence includes a 
payload portion that is transmitted after the frrst 
transmission sequence, 

the frrst transmitted signals include frrst address 
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information that is indicative of the slave device being an 
intended destination of the payload portion, 

the second transmitted signals comprise at least a 
third transmission sequence and a fourth transmission 
sequence, 

the transceiver is configured to transmit the third 
transmission sequence using the first modulation method, 

the transceiver is configured to transmit the fourth 
transmission sequence using the first modulation method, 

the third transmission sequence includes 
information indicative that the fourth transmission 
sequence will be transmitted using the first modulation 
method, 

' the fourth transmission sequence includes a second 
pay load portion that is transmitted after the third 
transmission sequence, and 

the second transmitted signals include second 
address information that is indicative of a specified slave 
device being an intended destination of the second 
payload portion. 

D. Asserted Grounds ofUnpatentability 

Petitioner asserts the following grounds of unpatentability: 

Evidence·. ., /· Basis• ·· ,. ,,, '>- .. 
Challenged Claims .. ; 

AP A1 and Boer2 § 103(a) 26-29, 36-41, 43, and 47-52 

1 Petitioner alleges that Figures 1 and 2 of the '228 patent and the 
accompanying description of those Figures, as well as the '228 patent's 
descriptions of training signals are admitted prior art. Pet. 5-7 ("AP A"). 
2 U.S. Patent No. 5,706,428 (filed Mar. 14, 1996, issued Jan. 6, 1998) (Ex. 
1504) ("Boer"). 
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II. ANALYSIS 

A. Claim Construction 

In an inter partes review, the Board construes claim terms in an 

unexpired patent using their broadest reasonable construction in light of the 

specification of the patent in which they ~ppear. 37 C.F.R._ § 42. l00(b); 

Office Patent Trial Practice Guide, 77 Fed. ~eg. 48,756, 48,766 (Aug. 14, 

2012). The claim language should be read in light of the specification as it 

would be interpreted by one of ordinary skill in the art. In re Am. A cad. of 

Sci. Tech. Ctr., 367 F .3d 1359, 1364 (Fed. Cir. 2004). The Office must 
' 

apply the broadest reasonable meaning to the claim language, taking into 

account any defmitions presented in the specification. Id. ( citing In re Bass, 

314 F.3d 575,577 (Fed. Cir. 2002)). There is a "heavy presumption" that a 

claim term carries its ordinary and customary meaning. CCS Fitness, Inc. v. 

Brunswick Corp., 288 F.3d 1359, 1366 (Fed. Cir. 2002). The"ordinary and 

customary meaning'' is that which the term would have to a person of 

ordinary skill in the art in question. In re Translogic Tech., Inc., 504 F.3d 

1249, 1257 (Fed. Cir. 2007). 

Claim 26 recites a transceiver configured to transmit signals "using at 

least two different types of modulation methods" ("the at least two different 

types of modulation methods comprising a frrst modulation method and a 

second modulation method"). Petitioner submits that the ordinary meaning 

of "modulation" is "' [ t ]he process by which some characteristic of a carrier 

[wave] is varied in accordance with a modulating wave."' Pet. 14 ( citing 
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Ex. 15263 ,I,I82-88, Ex. 1520, 3 (technical dictionary)). Petitioner 9ontends 

that a "frrst modulation method" should be interpreted as "a process of 

varying characteristic(s) of a carrier wave that is different from a second 

modulation method, " and a "second modulation method" should be 

interpreted as "a process of varying characteristic(s) of a carrier wave that 

is different from a first modulation method." Pet. 14. Petitioner submits that 

different "types" of modulation methods extend to methods that merely are 

incompatible with one another. Id. at 9-10. 

Patent Owner submits that "different 'types' of modulation methods" 

should be construed as "different families of modulation techniques." 

Prelim. Resp. 9. Patent Owner argues that the broadest reasonable 

interpretati_on of"types" of modulation methods does not extend to 

modulation methods that are known merely to be incompatible with each 

other, but is limited to different "families" of modulation techniques, e.g., 

the FSK ( frequency shift keying) "family" of modulation methods and the 

QAM (quadrature amplitude modulation) "family" of modulation methods. 

Id. at 6-11. Patent Owner's position is thus contrary to Petitioner's position, 

in that Petitioner contends that different "types" of modulation methods 

require no more than that the first and second modulation methods be 

incompatible with one another. Pet. 9-10. 

3 Petitioners erroneously refer to the Declaration of pr. David Goodman as 
Exhibit 1523 throughout the Petition, when Dr. Goodman's declaration was 
actually submitted as Exhibit 1526. 
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For purposes of this decision, we need not, and do not, determine the 

scope of the above-noted terms in controversy. On this record, we are 

persuaded that elements in the prior art are within the scope of the relevant 

terms under any reasonable construction. See§ 11.B.3, infra. 

B. Asserted Obviousness Grounds Based on AP A and Boer 

1. Overview of AP A 

Petitioner argues that Figures I and 2, as well as the accompanying 

descriptions, are admitted prior art because the '228 patent labeled Figure I 

as prior art and provided a description of Figure 2 as "a ladder diagram 

illustrating the operation of the multipoint communication system of' 

Figure I. Pet.5-7(citingEx.1501,3:30-34,3:64-4:1). Thesystem 

described in Figure 2 '"uses polled multipoint communication protocol.'" 

Pet. 35 (quoting Ex. 1501, 4:28-30 (emphasis omitted)). Petitioner also 

argues that, during prosecution of one of the parent applications of the '22 8 

patent, the applicant was required to designate Figure 2 as prior art. Id. at 6-

7 (citing Ex. 1507). 

As discussed above, the '228 Patent dis~loses a multipoint network 

architecture using a master and at least two tribs. Ex. 1501, 1:58-63. 

Petitioner asserts the specification of the '228 Patent uses tribs and slaves 

interchangeably. Pet. 5 (citing Ex. 1501, 4:28-31; Ex. 1526,I 57). 

Petitioner further argues the '228 Patent "admits that the use of 'training 

signals' is in the prior art, noting that even in systems that only used a single 

modulation method, training signals were used for many purposes." Id. at 6 
8 
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( quoting Ex. 1501, 4:5-19). Therefore, Petitioner asserts that a multipoint 

communication system using a master and multiple slaves is admitted prior 

art. Id. at 5-7, 16. Petitioner further argues that the use of training signals, 

data fields, and trailing signals in such a multipoint communication system 

also is admitted prior art. Id. at 5-7, 16-17. 

Patent Owner argues Petitioner's allegations of admitted prior art 

cannot serve as a basis for instituting trial because admitted prior art is not 

applicable to an inventor's own work and the inventor's identification of a 

problem that needs to be solved cannot be separated from the invention as a 

whole (and, thus, cannot be admitted prior art). Prelim. Resp. 17-23. In 

sum, Patent Owner appears to argue that the identification of a problem 

leading to the '228 patent cannot be prior art. 

Although the inventor of the '228 patent identified a problem for 

which a system with stations communicating using multiple modulation 

methods provided a solution, Petitioner does not rely on identification of the 

problem as admitted prior art. Rather, based on the record, Petitioner merely 

relies on the '228 patent's disclosure of a multipoint communication system 

using a master and multiple slaves being well-known at the time of the 

invention. On the record currently before us, we are not persuaded that 

anything in the specification of the '228 patent indicates that invention of a 

multipoint communications system using a master and multiple slaves is the 

work of the inventor of the '228 patent. 
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2. Overview of Boer (Ex. 1504) 

Boer discloses "a method of operating a wireless local area network 

station adapted to transmit and receive.messages at a plurality of data_ rates." 

Ex. 1504, 1 :34-36. Boer's local area network stations "may be data 

processing devices ( such as PCs) having a wireless communication 

capability." Id. at 1 : 13-15. Boer's mobile stations may modulate the carrier 

signals using differential binary phase shift keying ("DBPSK") modulation 

when communicating at 1 _ Megabit per second ("Mbps") and differential 

quadrature phase shift keying ("DQP SK") modulation when communicating 

at 2 Mbps. Id. at2:16-27. Boer further discloses that other mobile stations 

in the system also may be capable of operating at 5 or 8 Mbps by modulating 

the carrier signals using pulse position modulation-DQPSK 

("PPM/DQPSK"). Id. at 2:34--43. Boer discloses that a typical message 

includes various fields, including "signaL" "service," "length," and "CRC" 

fields (collectively referred to as a header) and a "data" field. Id. at 3:42-54. 

Boer further explains that the "header [is] always transmitted at the 1 Mbps 

rate using DBPSK modulation [ and t ]he subsequent DAT A field ... may be 

transmitted at a selected one of t~e four possible rates 1, 2, 5 or 8 Mbps, 

using the modulation and coding discussedhereinabove." Id. at3:57-62. 

3. Analysis Obviousness Ground Based on AP A and Boer 

Petitioner asserts that an ordinarily skilled artisan would have 

combined Boer's teachings with AP A ( the muhipoint (master/slave) 

communication system) because they would have understood that the access 

points disclosed by Boer "often operate as a master" and integrating multi-

10 
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modulation methods would have increased the flexibility and efficiency of a 

multipoint communication system. Pet. 19-20 ( citing Ex. 1526 ,r,r 121-

122). 

Patent Owner responds that Petitioner fails to explain how Boer's 

statement that "it may be advantageous to provide systems operating at 

higher data rates, which are not in accordance with the [ draft IEEE802. l l] 

standard" would motivate one of ordinary skill to implement the teachings of 

Boer with AP A.- Prelim. Resp. 31-32. We agree with Patent Owner. 

Petitioner, however, submits an alternative reason for the combination that is 

foundedonsimplicity and determinacy.· Pet.2l;Ex., 1526,r,r 124,127. In 

particular, Mr. Goodman testifies that polled multiport master/slave 

communications systems were well known to those of ordinary skill in the 

art for simplicity and determinacy, referringto Exhibit A ofExhibit 1522. 

Ex. 1526 ,r 124. Petitione.r submits Exhibit A of Exhibit 1522 is a November 

1994 publication and Exhibit A of Exhibit! 522 analyzes tradeoffs in 

choosing from different embedded networking protocols. Ex. 1522, 1, 4. 

The document states that polling is one of the more popular protocols for 

embedded systems "because ofits simplicity and determinacy." Id. at 7. In 

that "protoco~ a centrally assigned master periodically sends a polling 

message to the slave nodes, giving them explicit permission to transmit on 

the network." Id. The protocol "is ideal for a centralized data-acquisition 

system where peer-to-peer communication and global prioritization are not 

11 
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required." Id. On this record, we are persuaded that Petitioner has identified 

sufficient motivation from the prior art for the combination proposed. 

Turning to the requirements of independent claim 26, the claim recites · 

"at least two different types of modulation methods comprising a first 

modulation method and a second modulation method." Petitioner contends 

that Boer's DBP SK modulation corresponds to the claimed "first modulation 

method" either of Boer's DQ P SK modulation and PPM/DQPSK modulation 

corresponds to the claimed "second modulation method." Pet. 23. 

Patent Owner argues that neither ofDQPSK andPPM/DQPSKcan be 

considered a modulation method of a type different from DBPSK. Prelim. 

Resp. 37-38. -For purposes of this decision, we need not determin~ the 

breadth of a different "type" of modulation method as claimed, and need not 

determine whether one of ordinary skill in the art would regard DQPSK to 

be a "type" of modulation method different from DBPSK. Boer's 

description of PPM/DQPSKmodulation falls within the meaning of a 

"different type" of modulation method under ·any reasonable construction of 

the terms. Cf Ex. 1526 ,r 149 ("Regardless of which construction the panel 

adopts for type of modulation method both 5 Mbps and 8 Mbps 

PPM/DQPSK meet the 'second modulation method' claim limitation."). 

According to Mr. Goodman, phase is not used in PPM, unlike in DBPSK 

and DQPSK modulation. Id. ,r 151. In PPM, the start and stop time of a 

transmission is varied in response to the information to be transmitted, with 

the time shift being indicative of data bits. Id. 
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Patent Owner submits that "varying the start and stop time of a 

transmission of a carrier wave does not result in varying any characteristic of 

the carrier wave." Prelim. Resp. 36. Patent Owner does not explain, 

however, how the "start and stop time" of a transmission of a carrier wave 

cannot be considered one or more "characteristic[s]" of the carrier wave. 

We acknowledge there is some support in Boer for Patent Owner's position, 

in Boer's reference to PPM as "PPM type coding." Id.; Ex. 1504, 4:45-48. 

The fact remains, however, that the term "modulation" is part of the 

descriptive name for PPM-pulse position modulation. Patent Owner has 

not explained sufficiently, given the other evidence of record, why pulse 

position modulation cannot be considered a type of modulation method, 

even if the method might be applied for "coding" in Boer. 

Dependent claim 51 depends from claim 26 and further recites 

"wherein said master communication device is configured to transmit a 

trailing signal to complete the master communication transmission," which 

Petitioner asserts is taught by Boer's disclosure of a cyclic redundancy check 

(CRC) that is transmitted at the end of each DATA field. Pet. 55. Petitioner 

argues that " [a] person having ordinary skill in the art would know that a 

CRC field would be at the end of a transmission, since it is used to check for 

errors in the transmission." Id. Petitioner asserts that "CRCs are commonly 

considered to be 'trailer portions' in the prior art." Id. (citing Ex. 15244, 

20:37-54, Fig. 11; Ex. 1525, 3:55-61, 4:1-4, Fig. 2). Petitioner also argues 

4 Petitioner also separately cites to Ex. 1525, 20:49-51 when intending to 
cite to Ex. 1524,20:49-51). 
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AP A teaches trailing signals that were known to ensure to reliably end 

transmission sessions, avoiding delays and disruption. Id. at 56; Ex. 1501, 

3:64--4:25. Therefore, Petitioner asserts that it would have been obvious to 

combine AP A and Boer, "to the extent [a] trailing signals are not present 

already by virtue of the CRC field," resulting in the matter recited in claim 

51. Pet. 56. 

Patent Owner argues that CRC bits "do not necessarily signify the end 

, of message transmission," as indicated by the fact that CRC bits are included. 

at the end of the HEADER filed in the messages described in Boer, which is 

not the end of a message transmission because the DAT A field is transmitted 

after those CRC bits. Prelim. Resp .. 39. Patent Owner also contests 

Petitioner's assertions that CRCs were known in the prior art to be trailer 

portions. Id. In particular, Patent Owner points out that the references 

identified by Petitioner merely indicate that CRCs may be a part of trailer 

portions, and CRCs neither are co-extensive with trailer portions nor indicate 

the completion of a message. Id. at 39-40. Finally, Patent Owner asserts 

that Boer's use of a LENGTH field, indicating he number of bits present in 

the DAT A field, obviates the need for a trailer signal because Boer can 

determine when transmission of the message is complete using data it 

. already has. Id. at 41. 

We agree with Pa tent Owner that Petitioner has not shown sufficiently 

that Boer's CRC bits teach transmitting a trailing signal, as recited in claim 

51, or that it would have been obvious to incorporate the trailing signals of 

14 
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AP A into Boer because Boer uses the LENGTH field to determine the end 

of a transmission. However, Petitioner's proposed combination involves 

modifying AP A with certain elements taken from Boer. For example, 

Petitioner suggests incorporating Boer's multiple modulation methods into 

AP A (Pet. 23-25) and, as part of the ·modification, suggests that messages 

may need to "include at least the SIGNAL, SERVICE, and DAT A fields of 

Boer, thereby allowing the response to include data modulated using any of 

the data rates of Boer." Pet. 26. Therefore, Petitioner's proposed 

combination already includes the trailing signals described in AP A. 

We have reviewed the information presented in the Petition and Pa tent 

Owner's Preliminary Response. On the evidence submitted, we are 

persuaded both that a multipoint communications system is admitted prior 

art in the '228 patent and that a person of ordinary skill in the art would have 

combined Boer and such a multipoint communications system. Moreover, 

Petitioner has made a sufficient threshold showing that each of the 

limitations recited in independent claim 26 and dependent claims 27-29, 36--

. 41, 43, and47-52 are taught by a combination of AP A and Boer. Therefore, 

on this record, Petitioner has demonstrated a reasonable likelihood that 

claims 26--29, 36--41, 43, and47-52 would have beenobvi011s in view of the 

combination of AP A and Boer. 

III. CONCLUSION 

For the foregoing reasons, we determine that Petitioner has shown a 

reasonable likelihood that it would prevail in demonstrating that claims 26--
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29, 31, 36----41, 43, and47-52 of the '228 patent are unpatentable as obvious 

in view of AP A and Boer. 

The Board has not made a final determination on the patentability of 

any challenged claim. 

IV. ORDER 

In consideration of the foregoing, it is 

ORDERED that an inter partes review is instituted as to claims 26-

29, 31, 36-41, 43, and47-52 of the '228 patent on the obviousness ground 

based on AP A and Boer;• 

FURTHERORDEREDthatpursuantto35 U.S.C. §314(a), inter 

partes review of the '228 patent is instituted with trial commencing on the 

entry date of this Order, and pursuantto35 U.S.C. § 314(c)and 37 C.F.R. 

§ 42.4, notice is given of the institution of the trial; and 

FURTHER ORDERED that the trial is limited to the grounds 

identified immediately above and no other ground is authorized for the '5 80 

patent claims. 
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I. BACKGROUND 

Samsung Electronics Co. Ltd., Samsung Electronics America, Inc., 

Samsung Telecommunications America, LLC, and Samsung Austin 

Semiconductor, LLC ( collectively, "Petitioner") filed a petition requesting 

inter partes review of claim 21 ofU.S. Patent No. 8,457,228 B2 ("the '228 

patent") (Ex. 1301) under 35 U.S.c. §§ 311-319. See Paper 1 (Petition, or 

"Pet."). With the Petition, Petitioner filed a motion for joinder (Paper 3, 

"Mot. Join."), seeking to join with Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, Case IPR2014-00892 ("IPR '892"). Patent 

Owner Rembrandt Wireless Technologies, LP filed an opposition to the 

motion for joinder (Paper 9, "Opp.") and a preliminary response (see Paper 

19, "Prelim. Resp."). Petitioner filed a reply to Patent Owner's opposition to 

the motion for joinder. Paper 10 ("Reply"). We have jurisdiction under 35 

U.S.C. § 314. 

For the reasons that follow, we deny the motion for joinder and do not 

institute an inter partes review as to the challenged claim of the '228 patent. 

A. Related Proceedings 

According to Petitioner, the '228 patent is involved in the lawsuit 

Rembrandt Wireless Technologies, LP v. Samsung Electronics Co, No. 2: 13-

cv-00213 (E.D. Tex. 2013). Pet. 1. The '228 patent also has been 

challenged in the following cases: Samsung Electronics Co. v. Rembrandt 

Wireless Technologies, LP, IPR2014-00889; Samsung Electronics Co. v. 

Rembrandt Wireless Technologies, LP , IPR2014-00890; Samsung 

Electronics Co. v. Rembran_dt Wireless Technologies, LP, IPR2014-00891; 

Samsung Electronics Co. v. Rembrandt Wireless Technologies, LP , 
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IPR2014-00892; Samsung Electronics Co. v. Rembrandt Wireless 

Technologies, LP, IPR2014-00893; and Samsung Electronics Co. v. 

Rembrandt Wireless Technologies, LP, IPR2014-00895. 

B. The '228.Patent 

The '228 Patent issued· from an application filed August 4, 2011, 

which claimed priority under 35 U.S.C. § 120 through a chain of intervening 

applications to an application filed December 4, 1998, and which further 

claimed priority under 35 U.S.C. § 119 to a provisional application filed 

December 5, 1997. 

The technical field of the patent relates to data communications and 

modulators/demodulators (modems), and in particular to a data 

communications system in which a plurality of modems use different types 

of modulation in a network. Ex. 1301, col. 1, ll. 21-25; col. 1, 1. 58 - col. 2, 

1. 23. 

C. Challenged Claim 

Claim 21, the sole claim that is challenged, is reproduced below along 

with base claim 1. 

1. A master communication device configured to 
communicate with one or more slave transceivers according to 
a master/slave relationship in which a slave communication 
from a slave device to the master communication device occurs 
in response to a master communication from the master 
communication device to the slave device, the master 
communication device comprising: 

a master transceiver configured to transmit a first 
message over a communication medium from th~ master 

3 

305 
IPR2020-00036 Page 00500

Rembrandt Wireless 
Ex. 2012 
Apple Inc. v. Rembrandt Wireless Technologies, LP, IPR2020-00033 
Page 500 



IPR2015-00555 
Patent 8,457,228 B2 

transceiver to the one or more slave transceivers, wherein the 
first message comprises: 

first information modulated according to a first 
modulation method, 

second information, including a payload portion, 
modulated according to the first modulation method, wherein 
the second information comprises data intended for one of the 
one or more slave transceivers and 

first message address information that is indicative 
of the one of the one or more slave transceivers being an · 
intended destination of the second information; and 

said master transceiver configured to transmit a second 
message over the communication medium from the master 
transceiver to the one or more slave transceivers wherein the 
second message comprises: 

third information modulated according to·the first 
modulation method, wherein the third information comprises 
information that is indicative of an impending change in 
modulation to a second modulation method, and 

fourth information, including a payload portion, 
transmitted after transmission of the third information, the 
fourth information being modulated according to the second 

. modulation method, the second modulation method being of a 
different type than the first modulation method, wherein the 
fourth information comprises data intended for a single slave 
transceiver of the one or more slave transceivers, and 

second message address information that is · 
indicative of the single slave transceiver being an intended 
destination of the fourth information; and 

wherein the second modulation method results in a 
higher data rate than the first modulation method. 
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Boer 

21. The master communication device as in claim 1, 
wherein the first information that is included in the first 

message comprises the first message address data. 

D. Prior Art 

Siwiak 

us 5,706,428 

us 5,537,398 

Jan.6, 1998 

July 16, 1996 

(Ex. 1304) 

(Ex. 1324) 

E. Asserted Ground of Unpatentability 

Petitioner asserts the following ground ofunpatentability as to claim 

21 (Pet. 3): obviousness under 35 U.S.C. § 103(a) over Admitted Prior Art 

("APA")1, Boer, and Siwiak. 

II. ANALYSIS 

A. Background 

In IPR '892, Petitioner asserted that claims 1-3, 5, and 10--21 

of the '228 patent were unpatentable over APA and Boer. IPR '892, Paper 2 

at 20--70. We did not institute an inter partes review of claim 21 based on 

that ground in IPR '892. We explained as follows: 

Claim 21, which depends directly from claim 1, recites 
that the first information that is included in the first message 
"comprises the first message address data." Petitioner maps the 
claimed "first information" as corresponding to header 218 of 
message 200 depicted in Figure 4 of Boer. Petitioner admits 
that Boer does not teach placing its address information in 
header 218 (Ex. 1304, Fig. 4). Boer teaches that DATA field 

1 Petitioner asserts that Patent Owner made admissions in the '228 patent 
disclosure and in the prosecution history of a parent application regarding 
prior art. Pet. 12-14. 
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214 (Fig. 4), which is deemed io correspond to the "second 
information," contains a destination address. 

Petitioner submits that the '228 patent "admits" that 
placing address information in the training sequence of a 
message is prior art. Petitioner does not indicate how such an 
admission might be relevant to claim 21. The '228 patent 
teaches that in a multipoint system the address of the trib with 
which the master is establishing communication is also 
transmitted during the training interval. The "training signals" 
that are exchanged during the training interval, however, are 
"sequences of signals of particular subsets of all signals that can 
be communicated via the agreed upon common modulation 
method." Petitioner does not identify any teaching of placing 
address data in the message header. 

Petitioner concludes that "[a] person having ordinary 
skill in the art would have been motivated to combine the AP A 
with Boer due to the similarities between the packet structures 
and because where the address fields are placed is a matter of 
design choice." Petitioner has not identified a teaching in the. 
applied prior art of placing address data in the header of a 
message. Nor has Petitioner provided evidence sufficient to 
demonstrate that the ordinary artisan would have considered 
placing the address data as claimed to be a mere matter of 
"design choice." Petitioner's conclusory allegation of"design 
choice" does not provide the r·equired "articulated reasoning 
with some-rational underpinning to support the legal conclusion 
of obviousness." KSR Int'/ Co. v. Teleflex, Inc., 550 U.S. 398, 
418 (2007). 

IPR '892, slip op. at 13-15 (PTAB Dec. 10, 2014) (Paper 8) (citations to 

record omitted). 

We do not reach the merits of Petitioner's additional reasoning in the 

instant Petition as to why Petitioner asserts that the subject matter of claim 

21 would have been obvious over the combination of AP A, Boer, and 

Siwiak. Instead, for the reasons discussed below, we exercise our discretion 
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under 35 U.S.C. § 325(d) to deny institution of inter partes review in this 

proceeding. 

B. Principles of Law 

A petitioner is not entitled to multiple challenges against a patent: 

In determining whether to institute or order a proceeding under 
... chapter 31, the Director may take into account whether, and 
reject the petition or request because, the same or substantially 
the sanie prior art or arguments previously were presented to 
the Office. 

35 u.s.c. § 325( d) (titled: "MULTIPLE PROCEEDINGS"). Further, in 

construing our authority to institute inter partes review under 37 C.F.R. 

§ 42.108, we are mindful of the guidance provided in§ 42.l(b): "[37 C.F.R. 

§ 42] shall be construed to secure the just, speedy, and inexpensive 

resolution of every proceeding." 

C. Discussion 

The difference between what Petitioner presents in this proceeding 

and what Petitioner presented in IPR '892 with respect to claim 21 of the 

'228 patent is that Petitioner now offers Siwiak as support for the asserted 

obviousness of placing address data in a message header as taught by Boer. 

Pet. 24-57; Mot. Join. 5--6. Petitioner, however, presents no argument or 

evidence that Siwiak was not known or available to it at the time of filing 

IPR '892. In fact, Petitioner applied Siwiak in proposed grounds of rejection 

against claim 21 of the '228 patent in another petition filed the same day as 

that in the IPR '892 proceeding. See IPR2014-00889, Paper 2 at 58-60. On 

this record, we exercise our discretion and "reject the petition" because "the 
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