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D(}S§IER TECHNIQUE OFMCIEL 1982 DE UACTC
COMMENTAIRES I)’INTR()DUCTION

l....,..»....m...u-ym

hm’: it a wunderful sight {(3 we sunlight smsamling
thwugh a ‘window. The lX‘lfl.l$lDI! of wannlh and light is

akin :0 the feeling that exim msiay in tlw: Ciflfléiifiéifl arabiezr

lelfivisien iIl(,'iulSII“§f. The Canadian Rad§o~mle:wi5l0rl and

Ttallacnmmunicatimls C‘0mr‘ni3si0n and the Deparlmcml «sf

Cmnlmunimtimns have mcewmii tho: imfiustry ahead appmci~
ably in the last year. The llmnsing of Pa}; TV elislribumrs

and the stem Iakem mwarcia olewgxllatlan are appmciated
by all Cjanmliansl

Thlli yéarka Qffiaial Tmtlnnical Rl;-rctzvm rl:l"lems this

fmzling ml‘ aptimism in the iuc:iu5‘:ry. Tweniyfiix 01.:t.$Ian~
ding, papers will cclver {he full apczctrum of CBUI“ teczlmlcal

cmmernsl Substaxltial input Ema: blflfflfi prmfllézcl by Ihffi‘ Cable
’1"elm:0mmun&caEimns Resxrarch lnstimm (CTTRK), the marm-

factllrlng and supply tlndumy, cable wmpanieg and by

gozwemmezil. It is aim mmuraging {.0 mm: that vve: have

pagers {mating §3l£‘¢f§‘T»{"3Wlfid by United Etalms ccrmmrxy
mpregentailves, alga: by Telmal and, :21 landmark f’ir.s.t llama,

by 3 Canadizm liirwadesastlllg Cimpmarliom reprezmmmliwe.

W13 am lmzalebleal it: the many I‘l’}€*ZTlbl£‘l“:%1 all the C§viT“l‘A
Tacllnilml Cimmlmltlee and fiubcmnrniltmzs Wlm haw l;lc:::slw

SO much «Wm film last. year to assisst. CTCTAA in it’s <:<:mtlnuingl

»::fl"l:>lr£.s lam “flpfilfl the curtains wécl<°:r"‘.l CUFA

extands W3 appmlzlminn m both me aumom axial m thaw
people who haw: caozmfibulrzlcl freely ml” Ihlifil‘ time ta aszalal

in the bI*i‘l”lgin‘g logetlmr wf llm ”l”c:chnir.:all Program,
parliculmly my thmsse: Whfl are membem at” the KEEZTA flann-

wnlieun Pmgram and Tewzzhnilzal Digest “lffimhnllatal Sultslxamm
mittee: N. Hami1t0n~Piercy, R. Mclmyre, Cl. Bmthvs:rs,
R..l. Ménami and J. Hlalinal.

WmW,,.W_..,.-_._.,.,_m.l.9... , W, .. .

sq

 
 

:11’ ' ~ I

  

N‘eat~il pm; mervelllltzux «zine vzrwir enfin le smell s’i.n—

filtrm par la fenétre? La‘ mélamgez dle ehalmr at: de lulmiére

qui skm déglagc est; smxblable an scmtimem qui exme
aujuurwhui au min Lia l"lmdumrie <:a.na.diemne cw Ea
nélédilsltributicn. Le: Cmxseil de la r‘adimdiffusilan 4:38;. ales

térlécumlmunicmlams canadicrmes et la minirslérez fies (;fl::»m~-

municatimzs um gramiemem cunwibué & l’avanceme.m de
l’inclust1rie au «soars ale l’am1ée émuléla. Lmttrlbuticzm dc

licences de tlélé payanm et les. mesures visant la déréglcx
menmtlcm awn: appréwziées: de Iona E55 lfianaclimm.

Cme anném le Dcmsler techniqua cxfficital arbara

came mulcur dkzptimislne. Vingvsix expmés ham pair
~:“:uuvrir::mz mus lea aspecsm dc: mas plréocctmatiama mcllnb

ques. lgfllnsiimt lie rechcrahe an télécommmnicati-mm par
céble (IRTC), les l"al:3ricant:=a at fwzmmisseurs, lea

léléélstrilotlteura est le gem/ernenlent 3; mm fmxrni lm appmrt
mmsidémbla. .f”aitl ¢"3Y}C{7l{lT§}.g£;33I}.§lC mtg fixposés rmxm vlenl~

went cits: mplwésantarlts (W conalpagxxleg axtmérilcainlas, cm
Télémt ext, grandl: premilém, (fun rewéseniant clue la Scmilété
R.adi(M;‘J:a.nada.

Nous mmmes mcczmnalssanm aux rmmbrem: :rm:_m~

litres du Cltzvmité l.ec::hni¢:;ue ct. dfis seausrcornilés dc l’ACZ'TC

d“amir um: apgrruyll l‘Aw;mlati0n dans la pmmiuitex E16 sea
el’l§“mls, velrs “(me fenétre plus c.iéga\gl:‘:ve”’l L’MfI2"l“C remercie

less auteurs at was cceuzl qui 0:1: offerz de leur temps f}0lL]fI<':1

réalisallcm flu pmgranxrllle: techniques, ET.’ mm particulliérw
meat ms melmbrlm clu Ccmliié dfimblisaemrznt ms pm::~
gramme ml cengxéz; et du Setumxomlité ds: rédacxicln «ties

résmnzés mvzzhnrlquea: N. Hamilt0n~Plum:y, R, Malntyw, G.
Brmhem, RM}. Mémré at J. Malina.

Gcmga Cmmactlc

Viva-Ilfiesidenzl El11gimiu2:r§ngICCTA

La vicwpréxldeni, Imgénilerie, ACETC
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THE NABU C(}NCEPT~{3ISTllM?EUTEIll IZiATlz9£ PRWCESSENG VIA CABLES NE'I‘W£)RKfil

by

John Lea Elughas,

NABU M:amul‘a~cl.urlng liiszjrplmation,

Qltawa, Clntarim

ABSTRACTT

Mllrmcnrnpumrs are bemrning cheaper and mare
capelvblel Hawever, saflware crearicm cmd disrributimn cszmts

are rising, and mills opwamrs are fucking far new
rewmues. Tllls pa;.=9@r' deslrrlbes NABUE entrepreneurial

mmrepl wizfrsfr pI”('I‘vit:§’€£ flag CA TV aperarar wérll: several
proflzablg opparlulzizlmz and the wusmrrler wlilh an

0bJl'Ol§=3*£CEI££€~r€SfS!WlII micrmrclmpuwr. Salma technical
dmafls cf zlle equipmml am described.

lN'I‘RODUCTIClN

NABU lwllanulmriuring Cllfpflrilllflll was fO§‘i¥“.m”i:£il

with the lmemiml all” being Cl‘an,al;la*:a flrsl nlajm’ m2lll¢.lfaa:~
lure: cal‘ ml<:r0compm;ers,l l‘~lAB”L.l’s tnanagemczrlll fell that

the strangest lmpedirzzent ml the salt: ml” milzrmwmpulms «cm
3 large Siffiillfi‘ was llltl exiallng melhml M dlmlhuiinlg suftm

warm Physical dlfi$tr§fi£l£§Ul1 Qf mftware lhrmsglz camcstlet m

flolillllv’ Clltafli was; inmgmromflate to mags marlszminlg b@cE}‘U‘Efi
me lmlyw £;l{H.'tIS rm: haw mlequale inliwrmmllmn mm mall-a .1

buying clttcisiwn. Tl“1,€;‘ clmem melhllcmlclgy of buying “off

till: ra<:l.:’” smllnware is; anallcngwus (0 El lganzmnmr buying .2}

mmrd willlcmi awzr llewlng heard fl. playecll

Tlw mlutiml was la build micmconlpumra with mic»
lrmate mrrlmunlcatixtms caprlbilitly ml erlabll: the CliSil"ll3t.lll0f1
«Elf ;ml‘l~.x+za.rl: by fll€3l:ll”%;"?l7:i£1‘ mlsaus. “Ills: henalills Wlillllfll law as
fOll0‘Wl3l«

K“ Ss;“»fiw*aH2 would be préwicrwed lwslhrvzx pUl"CllaS€Z.

2?... Um: l;lm:mmx*ltm,iz;:>n 'W~£}l.lll2l bl: lmegmlell mm ll*].l€.*: Sflllw
ware: anal accmasell llhrmugh a “l~i«~::lp”’ cm1"ll”n.am:l.

3. Mainlwmlce all :wl’twsm: vmvxllcl lm cemrallly axmmml
léd,

4‘ The lzmlsunler W‘l;)lIld always lmve tlw lawzel vemilln.

A giudy elf llw mmmumlcallan paramelm; ml“
leltrplmm, data, aml cable rlmwallas lfldlmllml many

l"21ctclr:'; which wmzlcl mllimm againm; using llw l.ell;2pl10ne:
netwmll as 3 dimibulloxl medlmm Anmng tlm mare

c.>¥;wi:;:us; ems: law clalll 1r§lI}Sl”1’llS!5l€l¥l tale, law peak luad
lumdling capability, llmbillly £0 l"l.2C€?iVE lecleplhcsrlc calls

whem wing that hcame llfllfllplltéil", and rm: «mat pmaily at‘ 21
nlmmurecl, distance clrienleal ltxllllng (~;«)='l.4ll€3l"1’ll

Eaclz cilannctl all that calble slyswtm, on live mlmer

llaml, can deliver eilalla at. rates axlclaedixlg mm llmuzsand

limrsrs than ml“ & lelepllcxm: etircult. Pviflrfiflvcif, CATV pm-

vicma“. :2». full time, IlE)fi+*SVv‘ltCl'1€§lfl aystzrm with ma» penalty ‘Fm
timed billing €31‘ clistztmce fmnl the zlata smxrce. In addition,
wllan llS€lZi {hr data dlalriblltimu, l.l‘l.€ Cfllfilltiléill table call still

be umzl ma l"¢.‘3C€Z*lVlE‘: normal tnalevisimll pmgrammlizilg,

Havizllg made the dm:i:z:.im“1 my use calbla networks,

ollmr benefills salon l‘)€‘.£“:€m"l»‘3 qhwllwus. {Sable mpmalmrs

woulél ham new revenue pmenlial tllrmlglrz the sale of
mlcmmmputers amrl a whole! range of data mlated Services
m their Ci;lS1_lZlm€l‘£xH

l23

THE NABMU CONCEPT

NVABU was fclumtled cm the lxmcepst Qf marrying
miermtampumrs with the cable lxldustryl As a result,

micrawmpulers will facilitate the delivery cf many ex-

citing new servizses to the home and business. The cable
plant is the cmnc":r.3t.mle mi‘ 21 bmaclband mmmunlcalimls

netwcnrk incslulding um only cable, but micrmwave and
samllilaa as Wfififlw ll is the first really viable: allelrnatlvlt to

the telesplzom: mxnpamy. fly placing cmmpulem W‘iEl‘l large
clam bases at the head emi seflwam can be dcvwnline

lvaaclad, rznabllng sulmcribers in their helmets and bugilleszaes

£0 lléwfl acclass to trnwrmmus up»t0»date plugmm libraries
for 3 rlrmrltlsly feel

WTJN E-WAY CABLE (3(llMMUl*ll{3lA'i”I()lNl§

The NEXBU lC:£)>I’lC$[:‘.lE C()‘V€:$l”S varimls communicalliana

pattczrma and llopmiugims, fmm onewway cable bl'C‘13dCafi‘lllllg,

tlwmlglz twlwway calnlel mmmuniaatlmxls, and cm tn an in»
tergmleil system": lnwlvlng many lmzal and reltgianal C?A’7l“Vl

net;wml<s ll“lt€§1"C'E)I‘1ll%(3U:‘lZl by gateways. ”l“ltlisl paper dascribets

me mmway systeml @153 ll ammars rm lllzw aim masi lmw
lmsolime appml arlezl lt‘}WtfI$l inlrclducllxgm cast.

The «:>:m:~way serving glrclvidsd is Dlgliltal lllroaclcaat

Data wlllcll lmv*mlv'¢3 ttncmcling data {ls-.g. pzaglezsl {Bl lnformaw

tiarl, :ml‘tw:are prwzrgramls, el:a::.} lnm zmme farm lmlmblle fun:
lrarlssmisssiclrl ml the CATV netwclrk. The hmdmld

Cfffillfiillly bmaclttasts llhsl: omllm data ham ml the CUXTV malt-«
walk. ‘Tlsa and user Sl;“§l€l£2K.ii Elm illformaticm ml‘ imcresl lmm

a specific channel or $ub»cl":annel. A gezmric mztlzwmlc
l.ClfllZ3lC'lg)’ la illufillafifld llfl Figure: Ill

Topmlmgy cf a illicztmerirs Cable Sysslezm

ml

Figural 1
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Tim fol}-ssming cminpmnetntx rmide at that studm GE"

{kw heashend 0%‘ me cabiét wperamr;-

«--» Headwfind Cliompzmtr whicth smrezts and managm; tha
applicatimms software»

W» Heacfifind {labia Adapter (;H§;(3A} which fmrmzis {ha

data into sexverai pamllei bit sstmzmtm far Mammisssiuxx
on thus: CLATV metwimk. “FEM: HECIA C£CM‘1Uv?.J2I"kS rxmofiu»

laturs, which mcxdétéxékam each seriai bit fimmzxrn mm

apprazpriaw amaietng azignalas, placing it mm @161‘ TV fre~

qucamcy chanmfi dmgnamd by the CA"I’”V omwatara
“Mic: Cmmhiner at the CATV hcad-and mixes. Hwse

dam ::.han*1w:1:s with regular telerviiaiom prmgrarrls and
tranmxxits the aignzm to the mm 01Ft}1ss: &;3&3;M€ n61E.W0rk
m“1€.'H’fh€nC§§§t‘it10tl”1v£3 mums «of stxbmzribczrs via {he may:-

ial cabie piazza

At} the: wfI“R'1i}ifl€~fl or custmrmer ez-xvi is aha £"::>}%.«::>xv~*i11;g

equipmemti

«W The Hamé: Cmmmuwr Cabm .4'adm“:>tcr KHCTCA} whim
dermofiulatws that data channels and refiarrnats lhff

data an rm: Harm: Cabic C;‘mmputc;::". Tm: JEEICICA is an

ad«<:£rm$a‘0i:;‘:, mnesabic intreifiigesm modaztm with Ecymf

amti I‘€31"Jflm€;? diagrmsiim Qapaabiiitfima. ‘

~=w Tim Rama: (liable Cimmpmcex {HCCLTI} whhrxh mceiwss the:
dam fmm rm: Hilfflfm amfi €m:e3um:'5 {tum Mieftwanz (mg.

dismay atuiio-viwztai iHfET)FIl"I8.‘Ii{”Ifl, przfianrnw ~z:aEmIa«—
ticmzsfin

Full Chanm:-I E)21m {FCD} esnmciing tmhnique is;
ewxxpiuymi fwr dam tr§M1éiII”tiS$iD{°I am the CZATVA network.

Qfmmarttrci with Vmiiwi Bicamiximg Kmmwak {V131} m Fuii

E*"r.21n1e {Tiara {I‘*”E*“IZ1t) m“ar1s1Vni$si0n, ¥~“CD the folicswing
21ci\:'a1Ma§gJ:5;:—

~~~~~mé highflr agg1"¢gam data thmmghpm par iIf"1ZMf},f1%‘i‘}

W» hE:gh«m‘re}%a.hiIity
M iowm" mam

W mwm’ impam an gzihla {wading and mzmrwir Rem impact

cm rwsgularé mlevisimn pmgzfiammea:

”i‘"he~3 Em arrm“ ram (BER) ;:w:rfk:m*rx"mne:e: CM" um: mm~
niunicatimmss chemlwi (Le. nicadulmur, CATV zxeztwmk and

fienmdufamr} is r::~;Lpec*tefi m be bmitear {ham % mm" in E0**8

fer rum: (ZTATV .s;§,-Iw°:n‘1s. Hmwewez“, NABU is; mt c1e2g:2¢~n~
flfl*I”it on {hits IESEEER fur m.1ca:é3$t“uR Qpfiffliiflilw Iiirror ¢:«:.mtm1

tmxmfxiagxms; am en1p§m~*ed Ma Emfiwffi sm:i:~:f“sim::sz“;ss per»
fhrmamtrs owr marginai CATV f5§r‘:T~,%t(E*fm§.‘

K~{EA[)~Ié1?'*-W) (3{}NFl(§§URAJI"K()N

The mtad and mquipmmt congists <3? 21 Headwanci

Cfmmputatsrr and a Hwcfi End Cjabie mmptm‘ {]%ill*&i€3A} as

shwwu in Figure L Thfii“ £'L.1r1ct.mrxs M" thaw items; are
eIabmI*at£:d balmw.

M TM: Head End (;.?m>rt1pa3ILe:‘* gtmrm mad nxamagm; appiécam
Ii<:>m swftware fmlm s€::w:1"aE scaumera. "Hue amftware F037‘

web appiicatiun is; cciivickzsci mm actgmexm, while each

gegrnent is aubfiividezd inm dam packem,

-~« Tm: «digital portimi cut‘ the HECA azitaazlms special f«::vr~

matting inzfmrmmima {m’idr¢:s+:—:eJs, hsaders, flag
tzhammem) m each data packet :aLs*.:cs:;»r-aiing £0 a NABLF

pmparietary prommi.

124

- Each data parcket main be Vadciresaad m an xzumanwsrs m

us: a specific cmstmmm", so giving ‘Km: fijzsmm a m::*m;ag~
Eng czapabkmy in admiizizsrn £0 thmj M :se:::E“mam:: c§§Estribu~
mm. The (liAT‘«' mpmator can thereby axssidreissg a

a:usm:n:m"rr an update an Hflfim am a glam! {tar semztiw:
ham.

mm Baal‘). data channei wscsupiazs; a rsgular 6 MHz TV giant
and carries dam at ‘L8 Mbfs. Thais mmduiaficon Eé‘E.“3"kn,i~

qua was wmsfufly chcmsn fmr high gpermrl, low error
rate, Em’ mstza far ‘flhéf }~ICi(‘ffA anvd chm HECTA, and law

inmac: mm the iZL‘ATV amplifiers.

mm Data man be transmitrmd an up :0 4 TV charmels. More

chanmis may be used if rmuimcifi

-—~ The cemtm freqmztmty am {M frequeszcy v;1»f"fs;:2t mt“ emth

dasa channak can be acfiusmzi to was: the: indivierziual

!”E€3§ui‘D£&ITE"fl€fi:E$$ mt’ each CATV mpmmor.

-~— The sigmak mvels of gash nmdumed chanxmi are

inciwiduakly aidjuszaknkfl by {km CATV ataperamr.

(ZUST()M E1IR—EN I) C.()NFI(§ URA‘TI()N

Tm: a:u3tLm1er~cx1d. eqmxiprrxaznt a:«::«ma§:"2s hm": Hanna:

C‘<;:m1puIex“ flfabict ,mdaLpmr (HC1"(ZA) and the Home (Sable
Cimnpuwr (HIDE?) as stxmm in Figure: 22. ”1'fh::~ mnattiomz emf
e:a«<:i‘z aw: fimcribcd “€J7&I\f)\‘<\r‘:w

(Ij'f1a:s3ts;f:rI:mr«}":i:mi Equépnziamm {Fun»3:i€m2«1I mock
{)iagrmn}

Eiggum I:

  

  
W» The HCCA czml be tuned by MW HCC te:;) zmy om of

::h:':: 4 dam channel}; being tranamitwd by the HEZCA.
Aiiernativssrky, a vidm gzwimh within the PIKTLTCZA aiizawa

Ehvz‘: make Signal to bu“: fed to a regular TV am at a
C}“maI1Iw“.l€:{}I1‘&’€r{.€E' far wat:cLhing TV progmma,

W The’: WT.ZC»?& ciemadawates the data. bruadcasz czysazia
1’mm the data charmm to which it ix tuned

PMC Exhibit 2078

Apple v. PMC
|PR2016-00755

Page 4

 
I
i

I
E

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


PMC Exhibit 2078 
Apple v. PMC 

IPR2016-00755 
Page 5 

Bepending mu aha izxthrmzmimzx wiihm itw: hemjer {If

each packet, {Em HCCA either rcrzjractéz a pazzkm, Ger ac»

cams and prucesmex it. if Mm dam is inH:nv:.1+2d {mt («M
was FEqLi€fs%M£d by) the HC(;?§ it tranaafers me §;)acl«;~:’:€. m
the HLCIKS.

Each data packet Imw bammggg 12:0 23: tier lewzi diaémaxeci by
xhrér CATV cmexamr. Tim csugtoznez” may rxubscriim tux
any nmntwzr of tiara. The i~1{I;‘CA checim the tier lawak

mi’ mush :“eque;+sLed gmackm and dams mat sgcmsi

xznauthcrréizmzci pmkms m we HCCf.
Tm: HCCJA mntains a r';unmer mt‘ imliscmm Eamzbs 50

mm mm: wfimmer cart heE;:: the": C/XTV cmeratoré to

diaagxwse ma 10caa:3;i.c:m M‘ any pmbkern. Thia feauxre
misdxxces scmzice cam; am wefi as repair time in me field.

Tlmir Hmmnz Cafmité (imnpmarr me;:eiw:s the data: f”rc:.ax"n thv.-:4

HCJECTA and carrm Cruz {rm rnescmasary applicamwxém

Since the: cavpezrmixxg syaatrmn .33 wcli as the cha1"acLmf gm.

of the I~v{f;‘(fi can he: defined and almangcéd fmm the

head-anti, the MEG am he mama“: w gwrfarm 21 mwsh
wirier mrimty M’ Imks. than if it weer: an inflerxibie-2
£ievier:.

C()N€fLUflEON$

The: first verximns c:s=‘r“ ail tixcsae units. went thrmxgh
3m.:«.:es:sfu1 wchnircaei trials: in Ouawa in I*s"Iam:h I.‘}8;?.. Prov

dumimn quaxziiléiisg am: exwemefl in the Ember part M“ l‘}S2i

NABU wczuid be pkeewad m £«:m.::értjain »::11quirie:s and m:;1I»:Le:

digsepkay audiowrigual iIif0I“IYla‘[i{Tvn, play at gganxcy tszachmzgz;-xi reasuim avaikafisic: to me stmbka industry.

 

 
J£)H§‘~E L. I*HE{'}H’f:1$

mm Ltéti Hughes £5; V’i«;:e Pzmidenc, Sixrazegic Mzaizw

ning, fm NARI} IvL:muf‘z1ct1.1rir1,g; Cnnrpcxratiawmfi in this

a:ap.au.:i‘[y, Mir” Hmghes ham mwrall 1”t;‘15?E«IZ$*C;“1>t“1é§ilZ?«i§iI;¢‘ Mr market:
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