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DEVI CE, SYSTEM AND METHOD OF TRANSFERRI NG | NFORMATI ON

OVER A COVMUNI CATI ONNETWORK | NCLUDI NG OPTI CAL MEDI A
wQe@s®6R8d erence to Rel ated Applications 5 [ OOR¢T/AER065/001365
application clains priority of US prOV|s|onaI Pat ent

A nI i (ﬁﬁ S&'ﬂ 7 f Ridh 7
-@Wﬂm emﬂrmmm INXCLUIDING OPTICAL MEDIA

Infrastructure™,, the disclosure of which 1s
i ncorporated herein by reference in its entirety. lo

ggﬁe‘?%é‘ﬁrvcs e&f‘@i%r’eo%%%ﬁﬁ?cgi on systems and met hods

[(ﬁ)g? Cﬁ(lflg%l{sy ﬁgoﬁﬁg gqfngfﬁs dﬁg%émaeqs Pa{%g‘; Application

69/%‘36 886 fﬂ?dﬂDaeemb%r Bac koo undied “ShgerhvBarbiaNadd88dthods for
Cabl’e" television (CATV) is a form of br oadcast | ng t hat

Expanﬂmg Operptiowt Basdwisitpal Q@gmslub@@pn Bekastyprare’, the disclosure

hysical | and sed nfr ruct. coaxial "coax"
0‘5‘3’%—] bés B’POWP?te%all%%l Ké?f?%%w%w 5 %n? " and coa>(<i al )
cables (HFC). [004] CATV netvvorks provi de a direct

link froma transm ssion center, such as a 20
Fie@dr edntbR @ plurality of subscribers at various

renmote | ocations, such as hones and busi nesses, which
(2% Ube apﬂesenstlaVa:MImar gerenallyunélgies| 1o &dmﬁeglgabb@ syFiggns and

Cc d.toth subs er.s a |l ocal
RS B O P GBI G0 OGO SRL e mighin of shpetfilating
inftb @b, dat avér@paaﬂ/nwdﬁrom a predefined group of
subscri bers, e.g., hundreds of subscribers, in a

defi ned geographical area, for exanple, a snall 5
nei ghbor hood or an apartnent conplex. The typica
Backgranad of et Inventiorhe | ocal nodes and the subscribers

tivel for exa up_t few.
oSS leBetonihBonds & foin & Brsiteriat et ragperems 1o
%ﬁﬁg §u1§>sefibér§1 ¢la 2 BIMRRGI [aR8 basddSInFRSFRANY of 84 Ed] €ebob@”)asbles
conmmuni cati on. @5005] Exi sti ng CATV
onelawmomsblmﬁttuotl iof eptécab inphedaxiil sabl¢s(HFOn service to
communi cate 0 over mnultiple channel s using various
[60a meC ATV metwerkamppdéde anlideciglisinhoor a dhiagsirpiasion center, such as a

head-end, to a plurality of subscribers at various remote locations, such as homes and

?‘ 2

businesses, which are usually stationary and uniquely addressable. The head-end may
be connected to the subscribers via local hubs, commonly referred to as “nodes”,
which route the flow of data to and/or from a predefined group of subscribers, e.g.,
hundreds of subscribers, in a defined geographical area, for example, a small
neighborhood or an apartment complex. The typical distances between the local nodes
and the subscribers are relatively short, for example, up to a few thousand feet.
Therefore, the communication between nc;des and their subscribers is commonly -

referred to as “last mile” communication.

[005] Existing CATV networks utilize a signal distribution service to communicate
over multiple channels using various formats, for example, analog and/or digital

formats for multi-channel TV programs, a high definition TV (HDTV) format,
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formats for nulti-channel TV prograns, a high
definition TV (HDTV) format, providing interactive

W@ 006i0689 such as "video on denand", and ot herPCT/IL2005/001365
nultinedia servi ces, such as Internet access,

O 6 A . le I :
PP BR B et RE GG & duarr o8 SoPienior BRopRef pidimeia
seRA@X] sikh 6O NHGEQICEesO] telepl dan®enbi nation of fiber
optics and coaxi al cabl es fromthe head-end to the
SET f TYSHEHRRY ih MmAnGoniNe Rt d@nad flIdwCof data
[O@%}S &I{P%%;e?/sot?eerln&n%ﬁse&head end i s connected to the ?
thtomgh| conridk sonduatate o dhztoggh aptombinatiohof diber @ptiere and gpaxial

Bl CB8 v. BE SRS AT ARy S HP bygon

H?C%Efe' R syl IS heathdrahis BYindted R tHealbed mdes via dedicated |
radi o frequency (RF) carrier, to be routed to the

opitivelafib@abBictie Hast smilé aysiaaxcashipeal nofesppverticthp ©ptca ridgnals
reﬁeflgv{' gﬁ nlé ﬁf’%‘% c{' énrpa corr%s%o%%ﬂ} erle@t‘fmc&lh ﬁgﬁﬁlvwﬁ%ﬁt £y be

mS&’LﬂEtE@'oIVbInQ &6l iy Sdicly qmrp o@rief, e rbei mﬁmﬂ rmttheocalesudpscribers
billing information, related to custonmer subscri bers.
vip 00® cables. domnstrean13|gnals which are limted to

desi gnated channels within a standard fregueM_é range
[00BRNThe dfeadrendHz the SGOalitangmissiop ewter, 0boh system,

recently introduced Str.etchi ech r
prﬁﬁxalmgalc et (eagl, i é?ﬁm‘ﬁ‘@aﬁ% erig ag aotnﬂgl éia d%tmbutmg other
m‘ﬂﬁf&ﬁh@ﬂgﬁé‘ BflinkSRfdrRMion Rdats€ cdstbnﬁdi%ubs@ﬂabrsnOde vi a
fi ber-optical cable. An optical converter at the

[dogg arp ) AGRndRhLAC §1§n§l§' e Rieh 1262 linSied N8| R sighsted @RMRIELsSWithin a

minto corresponding electrical signals to be
stanglard Gretjoerch eamgeb@xand)b@%és Migos 869 NE?I@ (pevpied,000 MHz by
directio cal |caI node i ve
regerty Frsnic S SRR oY BRALERY (R S Be. e
staRikd %vel ﬁ?ﬁ%f 4580 ﬁfi‘lr EhESEnDYo fRE 16¢8 Chbﬂd: ¢ila ﬁb@r@kﬁalaiable
a standard Trequency band of 5 MHz to 42 MHz, whic
Adagsicalotonyertar] i ghenicenl atls mﬁﬁsﬂﬁémﬁhcﬁaﬁﬁﬁm%%?ﬂpé@ﬂ% fhem

he | | d
R S R 2?%%%1{0%%5%&0 Sting the

data_on an cal er a at .a vvavel
(b Lo AR A gt e e S B i e Rl AEEE Bolh ol
%a@l;ub-geﬁbe% BEME 1 &R nilea8dtioN TRess usd @mMieEBARF lectrical signals
I'ncludes | ow | oss coax cables, which feed a plurallty

aiod steedard feyuaopivend of 5 AdHr Ve 42 MHenwEich deps Bxtavstiap with the

déévﬂs%e%tl?”% Aconverter in the local optical node converts the upstream data

into corresponding optical signals by modulating the data on an optical carrier beam,

e.g., at a wavelength of 1310 nm, to be transmitted back to the head-end.

[0010] The electrical last mile system usually includes low-loss coax cables, which
feed a plurality of serially-connected active elements, for example, line extension
amplifiers and, if necessary, bridge trunk amplifiers (e.g., in case of splitting paths).
In addition, many passive devices of various types may be fed by tapping from the
main coaxial line in between the active amplifiers. These passive devices may be
designed to equalize the energies fed to different subscriber allocations such that

signals allocated to subscribers closer to the local node and/or to one or more of the
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anplifiers and, if necessary, bridge trunk amplifiers

(e.g., in case of splitting paths). In addition, many
w@awsiogasdevi ces of various types may be fed bRCT/HRPIINY1365
fromthe nain coaxial line in between the active

acﬁ% g?\fulzegrl}si %t lﬁ?esds finx% ?&Y é]‘@?ls r@%cgf@d 48k § ﬁgerg Qurther

|es rent subscri

aW%|ﬁ&%@ﬂb&ﬁﬁeaﬂ@hw%mawca;gnals allocated to subscrlbers
closer to the |l ocal node and/or to one or nore of

[O@ﬂqqﬁtéo%%exﬁﬁ)\ﬁhp estétRY, HBh b8 Fetide NMNETdeAN shaln@bsp of
I'ocated to subscribers further away fromthe node or

suhmbms, dsuallyewn t¢ cﬁosqk]sgmbﬁr% ovig eh@p @ﬁ ?&thén% pregigiegmined
reﬁ%ﬁ%el é gueﬂtﬁ‘ée 56633}&58 %%}eér@‘&% %}lr gs egtatg? %@B c&i'b?reértctt. The

drgﬁ @Qfﬁéseéxg‘ﬂlﬁﬂﬂé a8d aifed G afi@n@tion pa¥nkterd ﬁedi he coax1a1 cables
esi gnated CATV outlets at the subscriber end. The

thtr fo thenpassive devicese Xibs [hécranshy @f commanty asederngaial éFPP cables
fr a tod€
o ETBL 1 SIS 6070} AOOES,LBRLACRS UAE e i
pegfotiie, tHe@the alib@sedidie hudizs HG}@C% | dndcﬁmﬂyaﬂhe dakit eq,uahty
whi ch has the | owest |oss, and thus the hi

Rgedr eathantl, droperpblasetsedt ibr the dingpEryg A% P?‘%ﬂﬁc%oné‘ﬁ“d% using

(Qgg ﬁ@q@! Yodoll sic quality RG 59 cable. dr op
ca d écf %ﬁ@ |ndustry are usually connected

usi ng standard "F type" connectors.Summary of Sone
Denonstrative Enbodi nents of the Invention [0012] Sone
denonstrati ve enbodi nents of the present invention
provide a systemfor transferring information upstream
fromtwo or nore sets of user devices in a cable
conmuni cati on network. The system may include two or
nore optical transmtters having two or nore
respecti ve wavel ength spectra to transmt two or nore
i ght beans carrying two or nore optical signals of
upstreaminformation fromthe two or nore sets of user
devi ces, respectively. [0013] The system may al so

i nclude a conbiner to conbine the two or nore |ight
beanms into a single nmulticolor Iight beam and a

mul ticolor receiver to convert the nulticolor |ight
beaminto an electrical radio-frequency (RF) signal.

[ 0014] According to sone denonstrative enbodi nents of
the invention, the systemmy al so include an optica
nodul ator to convert the RF signal into an optica
signal suitable for reception by a head-end of the
cabl e comuni cati on networKk.




10

15

20

25

30

[ 0015] According to sone denonstrative enbodi nents,

t he conbi ner may i nclude a coarse wavel ength division
woredobiogi7exer or an optical coupler. In some  PCT/IL2005/001365
enbodi nents, the nulticolor receiver may be responsive

toagrid of wavel engt h_s fra of é;h tvvo or nore
Swmmprsaef Some Remonsiyaivy E m@eg’m%ﬁ ?& tion
denonstrative enbodi nents of the invention, a nethod
for transferring information upstreamfromtwo or nore
[OSH]SSo@ie dsesnstativecaabalfimants alf Itee pmatmn niresatipo provadeve rsistem
include transmtting.twy or

for GSHRI A B B GP SPNERTET B oS BT S8 PSR AP sy ble
co%f mﬂﬂ&a‘ﬁoﬁ Rletwk. §he @%t@m Qhay ﬁﬁ:hfd%%Wo' & ﬁibf@ibft)tid&l furaﬁﬁﬁntters
e two or nore sets’ of user devices, respectivel

hacingbiwd of) nidre respective weveengtlhy speditsates TRpANTt AWS <?¥gm@re light

nmul ticol or ht bea and vertin he nu
bepmg GETBER P Y R SR 6§|°?ﬁﬁst£?a5ﬁ’éﬁtf fé%?PPhtffO%L‘ oo o
m&e'sb@%fhge‘r%%&é Qé%p&!tﬁﬂl'yt he two or nore sets of user

devi ces. Sone enbodi nents may al so i nclude nodul ating

{ \/ fe ‘M%VﬂJ/cﬁBﬂh{b light
[Ob{]ﬂ ’Hgﬁ %’ %ﬁﬂn (r:%%t ?lgn dg;h a&ﬁag%ﬂq@n%&g? the cab e e
beemmmm £ singlenmnkicolor kight beasmg mdmﬁlmtrgcelwmbu qpirert the

migoloq e, berBr GO P e LR RE LB GO g e ©

predet erm ned nul tjpl exi ng scheHE Brief Descri

[Pk Apegiding s0 FODE PRPIPREIAINE]CBROdiRAN P ﬂ’ég‘ﬁY‘%}% nley Wétem
n
o A e e
su&tﬁble If&l @eépuon by Biiead-endof the rablh owemenicatien hetwork. o
organi zati on and nethod of operation, together with
oobﬂs eﬁ&&)rdﬁlga@ 4186 demdnadvies bagedindney dof conttiyertrasy invbude a
er st ood %w@eference to the fol| ow ng g\et ail ed
cqaesgdwa\f@lein@ﬂl P BBl EhOT 3O MRPREediments,
et Pl abe it dvak A
oﬂrﬁo@@@sﬁcﬂ&r@a&t rative enbodi nents of the present
invention; [0019] Fig. 2 is a schematic illustration

[00fl 6 PAcARSHnE 88 5orfé B8 AbnshiVe aabalitiefig of thesiavantion, a method for
denpbnstrative enbodi nents of the invention;

trigisferring imformatiomeunstream ifTany §ve £F e 66t A Yph ﬂ%Vé?eS] of a cable
cRiihtn & qud 19 hOud3O FendSIRSHAL ¥fore HRACLEIRA Baving

two or more wavelength spectra and carrying two or more optical signals of upstream

information from the two or more sets of user devices, respectively; combining the
two or more light beams into a single multicolor light beam; and converting the
multicolor light beam into an electrical RF signal carrying the uplink information
from the two or more sets of user devices. Some embodiments may also include
modulating the RF signal onto a light beam having a wavelength suitable for
reception by a head-end of the cable communication network. In some embodiments,
combining the two or more light beams may include multiplexing the two or more

light beams according to a predetermined multiplexing scheme.
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[0021] Fig. 4 is a schematic illustration of an

optical distributor according to sone denonstrative
werwedsTTent s of the invention. [0022] It will BEI/IL2005/001365

appreciated that for sinplicity and clarity of

illustration, elenments shown in the draw ngs have not
BrietRescxiption of £\ Dya%iRES accurately or to scale. For

exanpl e, the di mensions of sone of the elenents may be

exaggerated relative to other elenents for clarity or
[08eVETRd syifiacs imatter cegmpdedenst the iimaintideds partiswlerly peitédbarl and

bl ock or. el epent. Further, ere nsi det e : . .
R A T A R SR e R
hdW& el Bth NGSiot SrehhighifoRt SACREMBE REMEPEREIOD! t6HREleP JAUS objects,

el emEnt's. Moreover, sone of the blocks depicted in_the,
fediuaesi ang idwantages theveds] meybeshbe uadesstagd by reference to the following

f t] . Det ai.l ed Pt f. i
AT e Y
P SIS0 S8 L4 B B B
S}{gﬁen{ Q&o#cﬂféggnlt JoB1E deiBYaive etribonhdntd6E tHE BRESH aB8&ntion;

0se o nary skill 1n the art that the present
. (i e D L i 1 b
Rl 2% PR B RS EEal e IRl RRE BRFRL ot ding (0 some

déanhesedtivesmbalinpaiefitls iavedtiony cuits may not have been
described in detail so as not to obscure the present
[00DUE Rl ONis d SéhRdatibnllemation @€ iahi psichlycdivatedaccording to some
ot herw se, as apparent fromthe foll ow ng discussions,
démonstratipperobodimentsoh Hie lEFE0Bhout t he specification
di scussions utilizing terms such as "processing,”
[00ROhPigt i4niy,d' schemkticl ilAtsiratigr’ of aeoptienl Wisigbutoaccppiing to some
li ke, refer. ta the agti.on and/or processes of a
d@Bﬁ%ﬁ?éVe@Wb@gﬁfﬁFfﬁ§m§§§?§HF or similar electronic

T P P S L) FORAGER s
s aﬁ%?ﬁﬂ {Hee&awgg'ﬂavé Bt ﬁﬁ:g?ﬂglﬁgee%y&ﬁﬁm aRclr8@lys betcSscale. For

or menories 1nto ot ata simlarly represented
eganplbythe dimhericmn bf sdnesofithe biementsenaydreprreigrgaisy silatitiego other

cl A OS L B P e Pa b or Rt B Gard e AL EEF ook
or ggl%‘lé&{t.i tRrth BB YwhEe UsREidERE OsghepHatd, hefepeel hingatalomay be

t scribe two or nore conponents, devices, elenents,
rqpentaiedmong dmd dréwsings Ke.indicate corresponding or analogous elements.

Moreover, some of the blocks depicted in the drawings may be combined into a single

function.
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[ 0025] Various systens, nethods and devices for
expandi ng the effective bandw dth of conventi onal
w@2aivbme7Ted evi si on (CATV) networ ks beyond the |PeoT/112d05/001365
ranges of conventional downstream and upstream
signals, e.gq., 20 ercent, o re, are.described
Diptled Desprpini olbps Demegsiratysbabediments Péﬂﬂeﬁfmnfm
2004, entitled "A Wdeband Node in a CATV NetworKk"
(Reference 1); European Patent Application 04253439,
[GU2B et the delldwing Zetied dexciiptiany ntuhcktiud speoilic diselds ara set forth in

oD GREVgh NBORHE GRS RATSr G dle Yokl AT ATl be
uh @ f6dd BPRhdsead Sidinkdy Qill, 80Ge of inad Sny igentié? Oay be
entitled "DEVICE, SYSTEM AND METHOD FOR CONNECTI NG A

peUBSERVEBERItDIVSCEperdin deteibERanDther Srringest | opll-keEaworrethods,

and, publ i shed Jul y. 14, .2005 as.US publj cati qn .

pBGePt saBS ke plt Sraird 37 R b 4R oSt Pl sgyes mot
todlsc@t tNprefendRleh@d.i ons are incorporated herein by
reference. As described in these applications, the

[(OSRPTRIRE YecRAMM dhiRdMBheRBisaChE e%i;]%iréﬁf iRk OHC kN Bwing

new activeel ectroni c devices, as well as new passive
distwssions,sit inkpprgcinted thatsthravigheutctbaspedifigasioni discugsionmutilizing

exi sti,ng HFC or. other CATV network.. [0Q l.n. sqne .
I Pt P sinGon Rt - PHEURrsn . AORHBRr | Dot like,
réf& R the abhiGn bEA/6F PH¥ceSes 6ﬁﬁlb@ﬁfpﬁteb@ﬁ$bmgﬁﬁn'\§_§§§ém} &r @hhilar

exenpl ary frequency band of g., 5- 3000 ; the

, €.
cleelronic exmpnideg] dayise.r bahmenipglatn ayd/eraransiomy daisf reprosented as
. uency.. - e .
PR L A AR IRY DR o8 SRR N PRl oo
nRXRps dhty dthed dancyinlikAg @preicthélt 19 5BNkieal tlemtities Within the
"l egacy upstream frequency band" may refer to an

g y . :
CRIRBHFIZA SYStEmey UBREYTIBR n EegATers - 9D \ptheTo sush 6 gfppuatiope storage,

K C f CH,.b " £ ef t
O R 1 YRR L] PG Yoo B AL, Bl B e
thrbwedaatythe rspepificationita nidicriba two et eiort compomentsypkeaicys, elements,

frequency. ga of 5-860MHZ. However, it will be
PHARFEES eE!?e-t hose skilled in the art that in other
enbodi nents of the invention, these exenplar

[G0Reh Verieys wyateans, mefhade apé gedesdonexmnding the pifpctive bandwidth
OJfS %ﬂ\%gﬁgnaw @a%ég TRV egé)ms f%&o?l@sdﬁgyo%ﬁsﬁlgaﬁg%%d dfanges of

requency band, exten Fream Trequenc
coregationatl donaitr@ainahd apsedaey sipadld, e.kedgcIOl psicegasn more, are

a e Yy O A Etatian™ 07823 578 Ufiled Tune 16, 2004, entiled “A
Wideband Node in a CATV Network” (Reference 1); European Patent Application
04253439, filed June 10, 2004, entitled “A Wideband Node in a CATV Network™,
and published December 21, 2005 as EP Publication No. 1608168 (Reference 2);
and/or in U.S. Patent Application 11/041,905, filed January 25, 2005, entitled
“DEVICE, SYSTEM AND METHOD FOR CONNECTING A SUBSCRIBER
DEVICE TO A WIDEBAND DISTRIBUTION NETWORK?, and published July 14,

2005 as US publication No. 2005/0155082 (Reference 3), the entire disclosures of all

of which applications are incorporated herein by reference. As described in these

applications, the expansion of bandwidth may be achieved by introducing new active
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frequency band. For exanple, the systens, devices

and/ or net hods of sonme enbodi nents of the invention
woreyele77sdapt ed for a wi de frequency band of bRCTHEEN05/001365

5MHz and nore than 3000MHz5 e.g., 4000I\/Hz and/or a

| egacy. band of 5-1000MHz. [.002 .
elqcfrprist dexices & RipHr A REBt Paé%h 1%3& @%‘P@%‘ bdoial
PO&%/O?‘[Q?%J@Q& H@@ddr%gr@@pyrgeﬁ%@pnstrat ive errbodl ment s

prese invention, showi ng the signal flow

[OQ@H hxi%gidem%s t%gegﬂqbcgc%@lg@s cﬁ‘eﬁé’ [N eRfloh AeS@IFRd herein, the

ve e Inments o I nvention, system 100
ter@ Y wideCtraifiend bandS tmayoraferntiocat emnpta‘r&rfmqhemygbandn&/ 0., 5-
a second comuni cation channel to @mnl caite bet we

3090MBia ther @ PYendss ECHR Arogvensy, land L BRK i Bfe?osaﬁ%?@mplafy
fre?j]%ergcﬁrst{%tl hedrkdly n‘ﬁﬁg@ﬂlz Bekaw «d:2A8d dbGEfFEiMBediensObEd”

rative e hts of the invention,
m&P TN ke ah | exempleayn fedquénk§ band b d R5RIE930MHae theoermb legacy

upfg‘%@a,%g g]merg;gnggﬁvgncﬁwdtggy IP gr&o %ﬁ%é(%&éla&\%%ﬁﬁpe%ﬁ %Werg)&e -42MHz or

8&%? *‘ﬁgééyscld%éubﬁn TRy S @N Ay Gafef tefin bkeghlary

eam hav a wavel ength of, for exanple, I,550nm or
freyuynot tead o£ ﬁﬂﬂéﬂm{méﬂ@ﬁm“lem frpquencyhgnd | gan refer to an

may. be nodul a ed 0 t
oS SRS S SR oy, A B by e
skluidt ablige waveke nﬂtd%héro@iﬁ%dlﬁ@ﬂt@ dﬁﬁld‘r&y&lenﬂ’imi utieseaayemplary
suitabl e configuration, I's known he art
fréquencyo hemdst inay xtovaplaced mﬂb gay d&hersw@%leswrcgc PRRegCY;bgnd,

fibers 106a into |e X!

et PR (R O e S Phepl RORehe) hafd, legacy
dPwizBRX%h SrequaRiye bireip d¥gdact Iipstreand /freuéray leemdy end/ongny desired

| egacy upstream RF signals in a |l egacy upstre
frequeqeierhepd hdind PEEElGethey SEIERaxd ?L‘% Si ARG ﬁ?‘?%g]%‘is of some

al s t
TR ol USSR 078, ey L0 e
SHIRE:; dnd \BhestE R, gOOOMMmB gatDOOMERsamdélr ale@cripndpEy1000MEz.

i nclude one or nore Full Feature Taps (FFTs) 132 to

[G@)Q? Fﬂfbwsﬁlehﬁﬁ@zﬂw iQuraéy LayBril @ﬁ&hl&:mxabcmnﬂuﬁxcaﬂmn system
e T04 via coax 110 to one or

1Q05a,n@grdmgo’@r@)ne dempmsirativg eﬁ%h?@ﬂa@tﬁeﬁ@e I’@%e% igvension, sppRying
WI t héﬁ%@ tu{%%r%%rgnal s received fromone or nore

'S known in the art.

[0028] According to some demonstrative embodiments of the invention, system 100
may include a first communication channel 119, and/or a second communication
channel to communicate between a head end unit 102 and one or more subscribers

149, as described in detail below.

[0029] According to some demonstrative embodiments of the invention,
communication channel 119 may include a node 104 able to communicate with head
end 102 via one or more optical fibers 1063, e.g., as is known in the art. Downstream
signals may be modulated on a carrier light beam having a wavelength of, for
example, 1,550nm or any other suitable wavelength, and upstream signals may be
modulated on a carrier light beam having a wavelength of, for example, 1,310nm or

any other suitable wavelength.
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[0032] Although the invention is not limted in this
respect, in the enbodinent of Fig. I 5 system 100 may

WO p@b06E8Up to 256 subscribers, e.g., divided PeT/OL20¢5/001365
to sixty four sets of up to four subscribers. In this

nbodi ment , ch 119 | ud ¢
[ORFH Mo U4 himeiban et s PLie Som ettt e s dpdp 3 e art
fof - cgnverth‘? Qv ogﬁyﬂéﬁr é1§§3’1§ rddved QR38beACEIadintg kgacy

tive e ments of the invention, the
dod@msdm MMgmﬁ;/ mra legasy dewnstmagrﬁM;len@Bybmdcfmﬁ@lSﬁhSSlon viaa

cORRL PP 1 AT B fesc ooy VeiPE TeRan PRk R penals in a
le%g ugs%ﬁ?ﬁecg&g & BBk via BsuxMulotihl @ﬁwlm%ﬁ%r&éﬁhﬁtablé for

Wavel t'h Division Mltiplexing ( . [0034]
trafkminsioghvia fikers M@t i on is not linmited in this respect,
according to some denonstrative enbodi nents of the
[003MeAtdopding C aomMsnine atdepronstietiveel entxgliments eredblthe  invention,

cﬁ@%ggfﬁwﬁgﬁﬁi S ke 10306 e bracer Pl PR Thos Ty
uﬂgscﬁgﬁlgﬁﬁqe%]aéﬁ df)v-l;ﬁﬁreﬁfﬁt £RdedruPistd B3M A 1@ via coax 110 to

omnstreanls s may be generated, for exanple, by
otlel arakord ivgérs |(mbsar1b|ers) pindforr gy proaidg. noda d Od eviscedals e1d 0 iwith legacy

Ref I and/ 0 A dj
oSG e eraBl o SRR R i o
t h I | ud . .
(0832 oA el ee APIido 871 g?ﬁad{%‘%ﬁ)rgsréﬁ"{%%h% selRdimsn §f Fie
&ggﬂ%&{ fio. fEP S og;Pﬁ} éﬁ@éﬂb@&%@g X PERLRd iSteWRStor$am four

nmore subscribers via at | east one
setsoofilip fid Heur shb&ribass. de dds embddimenhorhenafdt1dP| mage inslude| yp to

S R RS | Shat s CPOFRNE Ry & CFERCRE BRoUF i (B Enfous

ATl oL Toldl For exanpl e, the connection fromFFT 132
Sto a E@jcrlber wal | outlet may be via XOC 130, which

‘[dggy]cggcoq‘%ggg e E]\Qt?atﬁ/’éaéﬁmoﬁlmérﬁs BF Eé%%enﬁ%tﬂ@@o%ﬁream

onnec e subscri ber wal outlet via a
ax@n@qipatrem eipnalalhay ihd8de mphﬁ@edmdssecﬂth@nabled Yy one or more

t ransf upstream and/ or strea data to/fromgne
oﬁwahm@u@am% 5HRPIOBIFF 45 e iaoPm bt b 81 PO Aslngth
e]f\ﬁmn WWDADP IR y Wh aé&kgﬂ@rm@s"m eud
up to our %%%dgjl ber Igga?{)ég%}s v?’a at east1 one ‘plexing

(OWiNiand Subscri ber Interface Unit (XTB) 140 per
| ocati on. XTB 140 nmay

[0034] Although the invention is not limited in this respect, accordmo to some
demonstrative embodiments of the invention, communication channel 129 may enable
communicating expanded downstream and/or upstream signals between head-end 102
and one or more of subscribers 149. The extended upstream and/or downstream
signals may be generated, for example, by block division multiplexing, e.g., as

described in References 1, 2, and/or 3.

[0035] According to demonstrative embodiments of the invention, communication
channel 129 may include one or more extended optical converters (XOCs) 130 to
selectively transfer expanded upstream and/or expanded downstream data to/from one
or more subscribers via at least one local fiber 108, as described in more detail below.

In some demonstrative embodiments of the present invention, legacy services may
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separate the | egacy services (designated by L) from

t he extended services (designated by X). In sone
weedvodoTTent s of the present invention, one or POF/E.2005/001365

XTBs 140 may be | ocated near user devices at

subscri ber | ocations that require an expand

still dieopiositdrd e thenauhscréhen Jinr RsaRRe, {hofAnsslo %QOWDE%T dfado 2
su{)?clf'ﬁae% obfid rﬁ%{q bggﬁ #38. 13N 9}‘@9@ q@éhtt SfoPExé[rHng, to

resen nvent ese extéende serV|c I nc
FP&U 2. ixema@l13d muysﬁermﬁeoaambbahe mﬂstmlmwvatﬂamm mala coaxial drop
Althouggthelnventlon fnot I|mted|n‘$4ﬁ res ect,d
caple 13 ERGodP ety selegtivgly TrangleraHRgTeaTL gD ata
to)fﬂ)xﬁ Qug! 3 Yol Y fs&%&?s 1R0rreaLdy, GRINGSE altlbeXtCﬁ? a130 may be
respecti ve set up to four, subscribers 149,
coﬁn@:ted W a ;mu‘ahls'pcﬁ‘csubvcmb@fst sat, wf ta @mcﬁubmrbeumﬁqmo via at

o S S T B RS 2 e

se é&%fgpchg 1&:&%&t Qrliesy (d8 8 st b}SL}(frﬁﬁiﬁh%%ndéﬁoﬁer\hé&Q@émgnated

ccord t'o sone denonstrative enbodi nents of the
byi K. dntsomﬂ emibiinienls ofdhe presind devenign, Hue 8 Blose Rﬁ'ETBS 140 may

SR G S oS00 "t Do A " o oance
ba‘ﬁH@a'itﬁHrHl tRAE\eneRidan s, Rhdr %a?LB}Sﬁabteb@Eﬁ fog. >gTBs 38 PIZXOC
to 1000 MHz downstream and 5 Mz to 42 MHz (qr_ 85MHz

)
130pdu rsenn elamﬁnppm.qf ethQ PecsentpiaNeritpng Ahoge | rtaiplerh sprvices may

S n a
o P APt PR B S 20BN B
ndt @@ MpBisrepatiandthe renﬂ;@\zlh]ﬁdmt eAfigdndisannklol2%emayrpicdyde up
a 1250 MHz to 1950 MHz ex nded downst r eam band nag bﬁmr

tocHHyeioneXQhy 3% weh cosnastdlavit, 2 HEWSERY ST ramst
2 t
i L e e gty

€ conve
rebfiizlive €FF. 132100k dbibdidnt ofiRii by théeixtyp faur SEOCHAREY may be

Jt will be apprecjated that t ct of the
dividgdfor eF @ < fJPWtﬁefSé)é S?%eeﬁl}éégﬁzg(ffl c expanded
frequency ranges, and that any other desired ran
[0RB§] Aressdine teFomspiamasatisesppEmRpi Rt e VAL XTB 140

mg%n%g glll 1o %%}Z s@{ab{ehﬁTBr%%ﬁ Jﬁ%ﬁon fOf §§( ﬁg&%?ed %@%ferenoes 1, 2,

I 'nven 00-19
arftgrandest Sawpdd, DEBBN 1dangsy amrdﬁmrucateZs’mﬁiaﬁB G@TNCHzlata with the

SRS <o 98 \RBo TR KOt et S G e MEEZ (o
S%\I%g??ﬁ%ut?% o, %@C&*ﬁﬁﬁloﬂﬁ lﬁgﬁgtt)ét glnﬁ%ﬁero BbdvEdteam and/or

upstream frequency ranges, which may be converted to respective suitable ranges

within the legacy upstream and/or downstream bands. For example, a 1250 MHz to
1950 MHz expanded downstream band may be converted into a 160 to 860 MHz new
downstream legacy band, and a 2250 to 2750 MHz expanded upstream band may be
converted to multiples of 5-42 MHz (or 10 to 85 MHz), e.g. 1100-1150 MHz, within
fhe upstream band. It will be appreciated that this aspect of the invention is not limited
to any specific exﬁanded frequency ranges, and that any other desired ranges may also
be suitable for use in conjunction with embodiments of the invention; for example,
some embodiments of the invention may use a 1100-1900 MHz expanded

downstream range and/or a 2100-2900 MHz expanded upstream range.
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invention is not limted in this respect, in the

enbodi nrent of Fig. |I 5 channel 129 may i nclude four
wWXas/047289 each connectabl e, for exanple, to oPeT/Of20031®1365

four sets of sixteen XOCs, respectively, e.g., by

si xteen distinct fibers 112. d )
[00R2] Aprserdingémeotap dﬂmgnstrfﬁ"f‘e%%&ép‘%lﬁ%ggfg ZE oﬁn%%nfﬁg"tnii 129

i S AR LDy oftel sﬁgﬁ&a%guéal ARkt s (RO 180. A1 ugh the

onal use ut departing
infve@tentibaosliéaped of thishéspacte gethe einbodimednd nf Figh 1ac}@|nn§il 189 may

inghvio o kbt s st S5 b cmiblh, 185 SE Mo sets of
s&@lslf%(ﬁfs £é§ﬁéct1§@§/"\@g 659 geh%?s*tmcﬁﬁfe'r@ﬁz It Ecﬁﬂé Bhbodifents,

route a fi cor |ngto he wavel ength of the
ek gt emeadnneﬁh@fohgl daleagtelfibet of fieys i1h2|mae inglade two uni-

le
dlﬁ%(q?gpg@lﬁbeg, th qlggl alc%nr&qr.lglvdirei\éhore% E%Srrlp ay Fﬁvvav &l st Iaepartmg
FrHRGRE Qdoge of %C%F}B&ngﬁﬁaﬁﬁhf Ftal st € Bhaiedompnilsitef isived for both

I nvent | i nclude an optical transmtter
uisBBamhant rdemswirtans, X06] 3@ RO m@htsie apppiicadTsstector gnetghown)

tq ’i(ggﬁ%tn‘g?ﬂegﬂ tE?ﬁ‘{S]ing[D PFEO%&n%\Fg%taw ng & Igiﬂ?g%l’r e(r?ltjvgEL Vel of the

LYRVEL8N At SRRE! rséle@tofﬁla Qﬂ(ﬂiﬁﬂ dor thenpsibxh eleirKOGairmf with
each of the XOC sets of . .1 may transnit optical

beiltgn atayelehgthifiltese s gd.am%l@@ﬁm dheetengt h spectra.
Accordingly, XOD 120 may recei ve upstream opti cal
[msgpAhsorﬂmgmoxmaa@sonseam embedinpents cafethe mw@p@néiﬁﬁ? 130

or .C rto I ngul t I

%B&e@? ngﬁfﬁﬁﬁﬂglﬂg%é 1%? ‘%% R r {%@I lgf? ontehéer ﬁéértet}@TBs
1%‘@5 x&D 20, e@ﬁe BURLRY §f |t MOMMW@W bensmit an optical
connected within the scope of the present |nvent| on

sigogdeivinice cliffenant wevalensth desvtHB FRY icvemBlen R HREIER AJPCs of

t he e
cisfth HE ST P ior Bnd 00 SR BB ATRITEE fen; &ffeent
wikblbhgth qu@étraJ D@édo@cﬂﬂdrl | oo 12Candy m@:rew]:ZﬁbsHayml oxticald eignals
for exa a multiplexer or an optjcal cqu e}{
ﬁ@ﬁgXOCéé Qﬁs eaqkh@mdnﬁ%retnh avayglengthior CAigr {9 desp&us the upstream
%t rfta' Lfé &p Ytel Byt 355 BF g}cﬁﬁjar Re{Il €aFhe b thhb&fferent
] ording to sone ermntratlve
nﬁﬁfﬁ@@l SEROC s0pert HODsniwentheosmnnedted vethil 28e segpeabs the present

i ncl ude. an Ext ended Services Optical Node (X 107 in
insARRt i on with (XA

[0039] According to some demonstrative embodiments of the invention, XOD 120
may include a combiner 126 to combine upstream signals received from XOCs 130
into a multi-color upstream signal. Combiner 126 may include, for example, a
multiplexer or an optical coupler, e.g., as are known in the art. The multi-color

upstream signal may be transmitted upstream via fibers 108.

[0040] According to some demonstrative embodiments of the invention, channel 129
may also include an Extended Services Optical Node (XON) 107 in connection with
fiber 108 to receive one or more multicolor upstream signals. Although the invention
is not limited in this respect, in the embodiments of Fig. 1, XON 107 may receive up
to four multi-color signals, e.g., from the four XODS, respectively. XON 107 may

operate in conjunction with node 104 or independently.

10
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fiber 108 to receive one or nore nulticol or upstream
signals. Although the invention is not limted in this
WO e®pe61789 i n t he enbodi ments of Fig. 1, XON 10FCTHY2005/001365
recelve up to four nultl-color signals, e.g., fromthe
., Ies ect 0
0GH] B DRSS SR G TR eh s LGt XON 107
A¢ ARr £H10% tr%\l&q?e ﬂﬁmﬁémtd Vigaledbodiaemed o fhes 108, as
I hvent 1 on, be able to Fegenerate the
despEbe belowoBONCH)7 miy nwludeefoe IGX@UPIW «alefqrbmrg nudig-sigael optical
ncl ud for

GBI HERY e fgnate bfered ot pare R FA T Gk fin te

oo b2 RODRSPRL LRy ORedBNee T hiaycﬁb@iﬁfe sh@nabliticolor
fromthe one or nore XODs 120, respectively. Receiver

uﬂmamyign% C‘f‘l‘hlfb mpy inglpdd, clor @p(amplﬁ detenpeiicaHa enspfed, across
mglg[ilpéé g\’%}{%ﬁ?%ﬁg&\}é\)ﬁ g”g%@;rhﬂgt @Cf stb Lelléée%t ?r{eéf%ﬂ% data into a

maltEBasiN RET tipstieemOgifhat aRecﬂaﬁIeﬁ liln trﬁa}a intlldei aﬂyasmeble Fx‘Ecewer

upstream si gnal . Receiver 114 nmmy include any suitable
c.ge@Bioptieal te R conygries g F%lﬁ}owndnmhﬁ #6 Hi maymegs thesregygimpents

h
o BT BRI LEAAGTERNS, SOy may i
mxﬁl‘de 0é ofmorabstical ﬁa]hsmﬁﬁexe rié5 oe.g.nfrue tapdmittats, to receive one or
transmtters 115, , four transmt to rec ive
Mm@ RE rupsETaE ﬁsn%lﬁﬁoﬁéam &l BRI Y ! i‘?refea?mﬂ%‘?l% rensmitter

1{£66l Vl‘é{rénsﬁ'ﬂ'ﬁtheggls nggﬂréa\’fls %naﬂ%%@ﬁf? t"ltrﬁﬁsrrﬁ@tg’r "B may include

retr nsmt streamS|g optlca Y.
anyr anmhietttaasmﬂr%, angy irchelingden BRyo spfitadbbevericn as isi knosm, in the

s il 41 BRSO 1% SBARON 18] 6 Ry R o

arhBIAG AR 2RR) alRpysi lude an anplifier to anplify the
Rg Sll gngﬁﬁlﬁgﬂ&ﬂ F%Iggt he enbodi nent of Flg 1, XON

[O"OQZ FBYthk @ﬁxle&*iﬁ&e Eof Pigl ?, % 'erfrfﬁfl %x Yg Fdbr YRelvers 114,

SIX een wavel engt eac fib rep esenting up
With 6y tcs sileteen meelsngtha oh eX&H\ﬁHﬁ?l Ofegpressnging eupctatﬁd fubgnmbers,

calAGut mmedre dehgon u fabghOriRR: fun st aprtiefed by
odeviehep g# fhe SPERLT, A1thGERI Di6d] RYowRAEH vaRtibadh spagR I’éé‘éived by

114, different nambers of ~wavel ength spectra may
ea:oaocmmeldreouvaahm ﬂnffmcntm&hmst mwavﬂm;gﬁr seglya frmaymet tegeived

43] A di
of Bl pst bbb E BB AR 9Pk of e PsGBRT SO
[Qg%gbggorggsggﬁles%geug%p&s%gg\% Qrggo&ir%egtgnqjt & 1%1\?6?1’[181? tﬂ(&ﬂ 107

may also include a combiner to combine the optical outputs of one or more

transmitters 115 into an upstream optical signal to be transmitted over one or more
fibers 106b, e.g., to head end 102. For example, XON 107 may include a multiplexer
116, e.g., a CWDM multiplexer as is known in the art, such that the wavelengths of
multiplexer 116 are consistent, for example, with outputs of transmitters 115. In other

embodiments, XON may include any other suitable combiner, e.g., an optical coupler.

[0044] According to some demonstrative embodiments of the invention, head end 102
may connect to XODs 120, e.g., directly. This may eliminate, for example, the need
for XON 107. For these embodiments (not shown), head-end 102 may receive the

11
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transmtters 115 into an upstreamoptical signal to be

transmtted over one or nore fibers 106b, e.g., to
whemd/ogrtdo 102. For exanple, XON 107 may i ncl udeCHIL2005/001365

mul ti pl exer 116, e.g., a CADM nul ti pl exer as i s known

ol SHHES SERHEE B AT Koot g Vg s B o Fstream
sfgﬁé!? 543315 4186 $orkilstribdtdnb RES susSiRpdisment s, XO\| may

i'nc any other suitable conbiner, e.g., an optical

PR R SRR I L eoin, 1y o

dbemsttdam &ﬁ&‘moﬁ, HON ti7 ﬁﬁyllyclud'mh seaeiver élll mo native dommstream
exanpl e, the need for For {?hese enbodi ms(gt S

el signalirya ﬁh@édﬂél?rdx@b@ %WY be @blpdorpgsmgTats ths) dopnstream
#{r? cal Sﬂ%%ﬁ%@égowaeﬁgers Webe®d¥ivy 311 'rﬁ@}r 1&&@&6 3R suitable

wnstream signals XOD 12
rebieisfer, i doglt imeuding theptcdisorRib eecmve[r &0346}0 Anmcmdﬁha giolmlstream

BN SRR EIb R YL SPROTREIy B7ERRER oy HEe in U aspect,

réc% bl ﬁ%ﬁt&nﬂ%ﬁ RicHRle %Mﬁ%lff?e@% ﬁﬁfpll%ﬂ{hew B@hﬁ Whdor a

ers 1 XON I07 may be able to regéenerate the
spﬂatmso sphinthoRE sighal sé.gn atto rfemeRB stgnaisaXOMbépE mpgeiso include

R 111 tabl e

ohp gy BTG 115 e SehsRitiS BafER B RuadLfione or
nidié ]:@Owgﬁélﬁ R0 QR hiCRAbreStegtrtivé BbAcaRRidiklsStb Beakansmitted over
Al t hou the invention is not limted 1n this aspect,

om«:ﬁéu ﬁbﬂrs 1108. ey @q@mp&m afranpmiifier] L ey apgnder g RFgo-optical
Rl Ve B RN e 3 RisofheSRhddBEndt ot bepbifcation

nadyStee sl t‘dde@nlﬂif? thy sighale it XS mOUhﬁﬁtSadldeopt&agrcgeﬁe?ralﬂion In
transmtters, to nodul ate the data of the one or nor e

SEFe SIPRLitBerdy; @ DASHES Pt ﬁ@lﬁ%%@cm peede Etgvcaél PR & the.

BIPRS00 5Pl KRBEP i R o5,

segnate opcal signgls. Tl%emhodmavbmﬂﬁng tlhehoaustthe tﬂaswmmﬂf&m signal split
enbodi ments, optical anpljfication y be used to
infprpyrmpthshalthongh giber $ﬁt$@qsw her}la?’?ggd of optical
regeneration. In sone enbodi ments, a passive optical

[@,Qﬂﬁ] tAceprding topemgsisgongiragive emboﬂw@n&ﬁfﬁb@ Iyentigye two or more,
ﬁp gﬂﬁ !hfi%?%llt '\x;a'vglencv’rflé) m%? be&ra&%‘f@ﬂﬂb '}{éﬁq(ﬁ Rhid fi8dss IO?b. For

two or® e.g., our, separate opti

s§ﬂnln@f Stheskh %nﬁﬂ’d@ﬁ}dnfﬁi‘ F(hotOfsth\ivg) Xogh 0]/@37 triney dﬂmiln&d ree aWDM
gnal split into four paths, although ot her split
dem tipdexgtyo emuliplex oo caBRRLSARE FHT oS i coverted by four

r%:%?%pssf 112%dshEct RBROHISTRRY SesPbothBRE QYEAL FOBr trdndhi@drs 112 may

then transmit the data over optical fibers 108. For other embodiments (not shown),
XON 107 may include an optical amplifier to amplify the optical .signals carried by
the four wavelengths, and a WDM demultiplexer to split the four signals for

transmission over four separate optical fibers 108.

[0047] According to some demonstrative embodiments of the invention, head-end
102 may include any suitable hardware and/or software, e.g., including any suitable
optical transmitters and/or receivers, configured to transmit and/or receive data
to/from subscribers 149. For example, head-end 102 may include a demultiplexer and

a cable modem termination system (CMTS) as are well known in the art (not shown
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e.g., four different wavel engths may be transmtted to
XON 107 via fibers 106b. For sone of these enbodi nents
W@ 2@b/061189wn) , XON 107 nay i nclude a VWM denul t PET/Ex0e05/001365

to demultiplex the signals into four streans to be

i gl o S RESIG G s I OFTS, E Of o Gpded S ofg et of
25% hﬁMs'ﬁtﬁ%ﬁ ggugs&i%@rsdﬁ{dafcﬁ’lﬁ eriid s fdrler spstddm Eiscribers,
ot odi ment s shown d

er e (not ), XON"107 may include an
alipiiglc@M TSnhfifimatiotsfonothki fymbeneobpbseilerssingpgiservice groups
mBORER b BEAREPOTL S E T TR P e e P
AR e e e Tk R R P
10 g S e B her oo S ion

proftbiCat standmdrietg.ethe Bag/ Over Eablev Servicechdrfage r¥gcifisations
transmt and/or rec;i ve dat to/frlgm subscrL.i ? r

. 149, ..
(DS SISy swpiard: Kénam afvrngd 9fdhe PRecemdRyRUiie i ez‘f"é‘sf(bé’ﬁa“on
oAV A Bdﬁ%‘iﬁ?r&ﬁ&é%&ﬁ&iieﬁﬁﬁ&}@h@ﬁhﬁ%@g #focafiéh through

nown int art (not shownin Fig. 1). For the
frependi néintsicof Mirtiplekingt handCNiESe mdivisien c owitipjernieg puph that
. one set  of 6 d stream.subscr.i bers and.f oL LVIG
GGUHR YA00 S0 U S L FRGH L SR R LS i no
mE@RLhHY & k9Rtnd @ab1OthETen S IEVIT SOSysteuiys G i faetichland/ CMTS

service groups may al so be used w thout departing frgm_
dastpmed topeominadaie 250\sebrcribers i 8 dawpstResbiRFsy I #iGefE4 with

OB Ry s FRDT Bl Rl o ERh 00 e o
péHYorimuhiRRi GRNBHEbGAbE Bfouploftupao b4 stibsstiberslaeshectively, may

the Data Over Cable Service |nterface Specjf] éi ons ;

by DOPSISpr Siecamhodimentiof Fig. drHeRiaMOSeaBpm. 1 h CNGF S il or this
i nventi.on that.. k.pap i n

d‘?ﬁ’l’%?’@itéves m%?’g fné\neE ?n %gg Egn%(%/ n %ﬁ?n%ﬁg% gglgtqi%?r?%le’ one
dévispeg  bogauendyudiupbtsdaan pust ithdrebyi rig mattht thee downstream
di vi sion nul tiplexing such that inplenentation of the
subserder GERRPBItH t he i nvention described herein may

require no nodification to existi ng cabl e rmdem,oli
[CONAEPsylsres, fonthe gmbodiment of FizoN BeaseaidgHigmey include down
accommodat e 256 subscri ' d t
oSS ERTEI St 0 5, 50k, R PAIBISARN B e e
SHVIRSS It dd@Efeyantind RiRS biBedtineoatst svhee. KOC ebifh ingiedaseRM up-

ctgl(;’lr@;é(? 'meﬁ gfl ﬁ%tec{ipg%tf\t:/\(ﬁ}r:ygqsfpg,e ﬁgcgebr t\ﬂa% %heggp%ﬂzgl (s)ifgnaﬁ ptre}ngm?tﬁed by
transmitter 135 carries RF Legacy frequencies rather than expanded RF frequencies,
no further conversion may be required for downstream at head-end 102. For upstream,
further down-conversion may be required, e.g., if upstream signals are stacked up —

first at 5 to 42MHz, second above it and so forth.

[0050] Some demonstrative embodiments of the invention are described herein in
relation to a communication system, e.g., system 100, including a first communication
channel, e.g., channel 119, for transmitting legacy upstream and/or downstream
signals, and/or a second communication channel, e.g., channel 129, for transmitting
extended upstream and/or downstream signals. However, it will be appreciated by

those of ordinary skill in the art, that other embodiments may iclude a
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be adopted for the enbodinent of Fig. 1 w thout

nmodi fication. A CMIS card for this denonstrative
wepwodéiTent may be configured to include, for PXENRNES/001365

one downstream port and four upstream ports, thereby

to match the,downstr.eam,subscriber. capability,. [0049
oAb Syt RE S arh EntiipicERRE hdchirt e ol ARtk 120,
td @trifie ie@@dguﬂﬂ/&%n@w‘éigﬁaié.%_r eRimplpsthe @afnAREkatiPn system

conversion for downstream to fit the extended

neast inrlude commynisaion ghaancl 1281t Ernden wsteamipasce apdhr edended
N n%‘ku&ﬁ%t 5%% GRY &6 L Hiad éoerZR%n%mHggﬁlgffgﬁ 188y and/or

e opticalsignar transmt

eikferfsddibh frdmdheadefid B BRubsgbey 14pequenci es rat her
t han expanded RF frequencies, no further conversion

(0891118, &dUchfaif@lly danshiee aifeatuphieads efghnal OZowrGhrough a
upstream further down-conversion may be required, )
cemgnyni¢ation pehanselin szgnelagnelr 2%t ackwdingpto Jones tdegrongrative

t 2 cond above.it and so forth. [0050] S
e&&‘?@ﬁg%ga?ﬁsts%p{éeﬁ%‘g&ﬁwﬁﬂm%. of the inventi E)n ar]e o

[g@%ﬁr kc):ggi_hggfe:rtoeé?;g% gﬁqrr@l@%rfaltilga g%q%a ]I,?gc%gsmg %:I%taitnlvgnr%ion, an optical
AR Gath e tehaRR e offticll sighdlaiv@le 3 18st Alelength spectrum,

transmtting | egacy upstream and/ or downstream

dehgirdlld, oserdd dirstaopsiedofitebr dbemi miptiedli teemsmfitéen el may ignsmit an

channel 129, for transmtting extended_ upstream and/ or

b sTigR Mayingnal sseondoavaenath spegium.hdengfndr dei QY& R Fyeond
r in . Cie .

IR AL Ko ATobhe Sl Pl Shtingan opia

sighe] haliimga eikaenOwavsnginipeatnira\detoasdiel 6, ogerta sixteenth optical
channel 129, to distribute | egacy and/or extended

fihiegy 4 Qb-sFibems i beymtrp il €h miahidecconpenied i #1b APEGAS cambigy 17, which

G RLE SPTHOE T bt SBROE be &8 MuliOed SR oV TS B
ileatmehidolbd dpticuh digasl td Gamshireiied ke ganitiadibt oecedrt ealeckr an

signals fromhead end 102 to subscribers_149. [0051

opfigal ibex threiihquel fthl%,dqmqna@%‘fwateggmﬁ%erﬁ ﬁ? F }gearﬁeglicwadata flow
| . a- i . \

o 3§ ol SATEY Bpfieki8l 1§ MRS ordipdly 1AMt hat he

ihveatipn és aott limited it thinrespad 3R]l that cdhati anghadomssref the invention

SeTmnehs tie erbad Tent s of, Lhe dnweniion, an pPLLESL o
dyhislc MRYEHERELDrSPRGhAM R luence the upper limit of N. The values of one
or more of the wavelengths A1 up to AN, where in this exemplary embodiment A=16,
may be sufficiently separated from one another, for example, by 100GHz, e.g., in
order to avoid interference between the different optical wavelengths, and to achieve
incoherent detection by the optical detector. It should be noted that the embodiment of

Fig. 1 shows, as discussed above, four multicolor signal receivers 114 (Fig. 1).

[0053] According to some demonstrative embodiments of the invention, the
transmitters 1a, 2a, etc. may modulate the corresponding optical signals in a suitable
modulation formats such as, but not restricted to, analog AM or digital QAM. In some
demonstrative embodiments of the invention each one of the optical signals may be

modulated onto a number of RF carriers, e.g., such that the RF spectrum of the
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denoted Il , over a first optical fiber Ib, an optica
transmtter 2a may transmt an optical signal having a

w@ewone77smvel engt h spectrum denoted |2, over BCHEQ00H01365
optical fiber 2b, and so forth up to an optica

6
chgnghls tlh bh SRt iR Spperian Hehsaty SHe tn, By it
@ﬁaéi E5bReOP ne3! bef Y %@el&@é@h thQSﬁ Sndl’gpl@ﬂeﬂ er 1@assmaa/opuca1

connected to”an opt1 cal mbi ner 1
cmmﬂerp elol, yhawimghs mv@lbugtbmssmmvesmgmm lgts, M‘échsmﬁi’ berpt least

| t Iticol tical
b 5 Sty D e TR, 2. i i ol o Crbcei vor 91n
[ozqzzma@a%ggs S 5ot S A TP o1
3 ;%e%ae;ﬁdgl \JV&\QEE&%@I&E@M Bl 1fng ﬂﬁ@%v@{%ngch@ Sbf the 1

re t e inventionis not limted in
td Ni Spticelsfigedls, eangdil Inam&tm@ewenﬁwmwmosvzﬁ theh@cewed Optlcal

i nvention nma |nclude tr mttin y ther suita
sign@ipeinto g gignplc b, % V\Hg:ll fgh Eﬁ’n ormatlon
%@&gﬁmﬁﬂ i Sﬁ&ﬁn'@yodenéﬂ ﬁﬁ%ﬂ:c% g hﬁl&ﬁﬁﬁﬂl}} hIF‘ bf Sibnals

&IUes of one or more of the wavel engths Il up
1b0. 16b, Thé fernatioh iasicdxengpged Y 1k mmydparenotessed &, 2. nﬁ;heb@ end

%f fl[ggbagct) Ip Etfep sair atenggégl{:a @%g%ar%nm he%@? 8? gheﬁ(‘anlgﬁnﬁers for
eQ&tr#@egin&éﬂ Sachl blebEH SonRBtIbeal 6bV\@1‘éﬁ|t%nﬂ§ﬁ§§utt@ﬁ @ntdistinct RF
achi eve 1 ncoherent detection e optical detector,

cirtries hbu Isdmbeembnd@uemth atsinghgo @@mwémdlmsmm god fime division

sed abaove four
n}"étéés FXing: th‘i ?‘}Ciaﬁjﬁrs mjay og 1B SENC K ccor %2%8{% g%ded that not
ntRBRS I twaielca POt At ame R Tt Requchv e at irgnone fi@e to assure the
.transmtters la, 2a, etc. may nodul ate the
inegritg opthediateg optical signals in a suitable nodul ation
formats such as, but not restricted to, anal og AM or
[0055] tAacoxQiig tolsome clemodsirative embodimentsraf st Wsentipnes wapdength

gﬁgv e o t Cygopg{]cgb%@&g la%tf_al Ihiapsggxéterssl arm}/éabr%a% be chosen
%&%alt e WakeleRakd 5%@1@3 ectnmnagbs sﬁﬂ@tmﬁﬂy @W&cﬁ @.4.,30o as

e differentiated from each other. In one exanple
toptimdadte @oymnwefpreme mweb@ themalne eng eRmbefimento AL the present

xer ive
g 6 Vv Pl ol R B on ST Bl o iferenge a o
FRMerReesal th@3S fredlet fiad dafebe @d:teotahby raptigel @teiver 91a. In some
wavel engt hs. W&D 054] According to sone denpnstrative
cehosEhamen B WM a@cn o eranarip, 2 griskadia) &ast ARgg S pah gash f nm.

R LS, Uy GF G601 685 4 VA0l EhitdhROd BRAHBY 8L HRGbBngth
grid. The implementation of a CWDM grid is typically less expensive than a DWDM

grid in that the CWDM grid may lower other CATV system costs by allowing the use
of un-cooled lasers and simpler passive optical filters which have relatively modest

operating environment requirements.

[0056] According to some demonstrative embodiments of the invention, a total
optical power (“overload power”) allowed in optical receiver 9la, ie. as received
from transmitters 1a through 16a, may be limited by its design and materials, e.g., in
order to enable proper operation of optical receiver 91a. For optical receivers that are

commercially available today, a representative overload power may be between 1 and
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to N optical signals, e.g., Il to Il6. Receiver 9la

may convert the received optical signals into an RF
wae@aab7784b, whi ch may include, for exanple, PCT/IL2005/001365

i nformation corresponding to the information of one or

ignals Ib... 16b. .
2 ks (ikes? B om0 EapopBin! By et i i Magpepsgative eodiment
h%ﬁg eS&sical r&elveﬁtm@leﬁ‘idBﬁﬁ lidRak i@ mﬂﬂts ée@hﬁhﬁﬁ{t‘ 8y not

si xteen ‘separate information streans
exceadsfur teaxemple, RodBmx-aptleg(1§) mc? ddae hlm —oflOSd%IiﬂaIwaever

be. t ted di sti
PR S RO P IS PN BT e By SR e oS and
cBﬂ)ﬂE@to@lé ¥d %rp Rs maéklt JePbienticRiglg chiogs, Biid/6ARfft@ver theMifd @%irh@f the
same for all wavel engths, provi ded that not nore t

systemwaey klsa drerconsidered e defamminiag the i sigpabpovistylevphahereby
B SR Bl b SR, 535 B et lower

thaaventBan, a wavel ength grid inpl enment ed by opti cal
receiver 91a and/or transmtters |a. 16a may be

[@dﬁ? @I@idﬁﬂﬁlﬁll& r@twﬁlhx%cé’i@éf%eﬁﬁﬁﬁﬁfce Qﬁaysbél aFsied By the Wirmity

be sufficiently separat ed, ., So as to
oé ithemnputt %g@h;pomt veler édn@etmgeﬁlwehcql rmdulatwnsl@ﬂ@( of the input
i nvention vel engt h

& %ﬁm el bR R Fli»sl§° B ence’ n
[@f@{fﬁl%@é%e%%qgsﬁ?q%d%s L Servh, schragmuY lbsirs s XOC
o8 ?@b abQrdiBY aRbRe c@nﬁhbt@a’cf% e@ﬁbddﬁﬁ@ﬁts @ 4RdTinvention.

east 1 nm For exag&a of at | east
Althongh eheg inveRBenmisg nbd Jimited i seipef:b rX(t)ﬁe9Q/Oav@lYemgi0nn the

|d The tion of a CWDM grid is t cal |
@%Qﬁm?r@&tﬁ 2)DWDM grid in tghiat Ithe >C/1\F;\IDM grl)/d
[%qsy%ﬂfc?ear@ﬁ&fﬁqeé@e%\éyﬁ K Gepodimebis f Bhet Plion, YT 900
nﬁdrx{l B éo%m\é&b&@oh 1&Y%lelatﬂzv(f?ko% 1209% toyOREEREELE fiber 904 and a
ccordi

vironment requirenents g to sone
ddenstresir fibév@0Ge nﬁ@ﬁ Aehtey cuécet\hae fomaranmpley ran apticelt ddwnstream

siBeloig pEo T aﬁdfﬁrv E%%gﬁt%e&%% it P CBRO o

through 16a, may limted by_ its desi and

[0RA08 Acap%imgetfg Som? ﬁle@Pa%ﬁaﬁY% s 6‘8@‘? ghtion; &PC 900

ofly RBLAC Al 1L ECRMBRIRALA L of AfipRRL @Qb SREDY LR $3WKOC 900
€ CONMMEr Ci a ABIP8 't0 ay, ‘a representative

noayedl ko dnklpdane rdomtrdemn hetplifen? 14, cand@ptitBhto- R exoavel®Bm 210, an
N ; .
ué%ﬁl@g}g %gpﬁllﬁ%? ! 91 ove\LB 201{1 ner Fg rsp?ltt %8 S& n&/g} '’ -to-optical

converter 908, as are described below.

[0061] According to some demonstrative embodiments of the invention, triplexer 922
may be connected, e.g., on one side, to a subscriber connector 930 and to a tap
connector 931; and to combiner 918, and splitter 920, e.g., on another side. Triplexer
922 may be able to provide subscriber connector 930 with expanded downstream
signals received via splitter 920; to provide subscriber connector 930 with
downstream signals received from tap connector 931; to provide combiner 918 with
expanded upstream signals received from subscriber connector 930; and/or to provide

tap connector 931 with upstream signals received from subscriber connector 930.
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having an optical receiver with a 2dBmlinmt and 16
i nputs, each input may not exceed, for exanple, 2 dBm
WO 260608{ 16) = 2 dBm -12dB = -10 dBm HoweverPCT/IL2005/001365
practlcal system non-uniformties and uncertainties,
in optical filt

TP rer 4 TRshe FespereEr oo & RO PTE gy ond

dJTagl dohfiec?29839tnd hE C§M§Jh@ﬂ1918méﬁd apister320c 085 iodlemether side.
rm ni ng thé T nput signal power |evel, thereb

Thiphegeri HRp tainaef breubie o giro\Gdeishescpbee contegir e with expanded

wavel engt.h
([W?Tm A@g}a[lq BG%S}VFé Vl"b 51?1%65 bei\e P{/oté):@en ;t%o rlsre‘?nmggnector 932
Wi c@%ﬁﬁéaﬁg std¥alk BEceRd fiRmitdny cophedtbe93 3y ao tpr@m@m ed>mb1ner 918

power levels.” Adjusting the optical npodul ation Bd
with expended pupstredmy rsagr@lsmwlw fremdsubserihiep copRector 933; and/or to

or rran ce f
p%gg{g J£o§ 93 gml%lhupss g !étn %&Q@ﬁ %éitﬁrsg%ée%gﬁgrné(ﬁmector
95720"[f e@DZ@fha?Q)@ RfRid] 9., oo oge Bide,dlﬁrmsmkt;arﬂtr g@nector 934
i ments of the invention. Althou

h th

amdstm@ttan brineetr 9IRS andstorcoshssr 9 1koE @Rﬁt??g;?bﬁ\é?e B Pfenother
nect i

e

db\ﬂﬂﬁfé&irpﬂgnélme&%dnﬁy spkttarcdfe o guotide opscibér ¢an@¢t01‘ 934

kb e Slels TotCOAEn S0 TP Caraie PP gRE Cofbiner 918
wz‘erf]xg laﬁ?eda%s%%cﬁénaﬁjso%&%& Bohs bigRddibet Rnhéddg 93 Gind/or to

mt an-optical upstreamsignal via fi ber
pBfdde faP @ofectirCBiSdwitly ups:breamnﬁgmmpgwgfrpmesubscnber connector

9%%2@%1%%2 t9§{5 ?r];ﬂytégggq(;mqv ?{;1( Ie Ogtq ropé%:fg %.ﬂalsgrg%y g%‘i:tor 936

‘{J? c&%c%@@ﬁa)(n@{os&)mﬁlﬁér@jl@ @n&i QpMtEdrro2ae.g., on another
I frer an optical-to-RF converter 910, an

smpsirnphma@aﬂ fnfiy de 2OIG(0 mowdmmb%mbm@nnept@rp?i 6 Wih expanded

dgégﬁq%%é%@? &\%}:m{’%]ogf% ﬁ%% ?%f S r;irg{ndg %ﬁbsc?i%exaﬁ&nector 936

VHBMBRSA Rk o RIRAE BN S mOkp chﬁldcfm‘ @3] anprovide moasbérer 91 8
922 may be connected, e.g., on one side, to

a
vethh exqrandedt upsjmaen signalo sweiad from subssHbeosAnBEEie) 934 and/or to
t o _conbi ner

0 B SRS ) S 28 el g o
ggybscri ber connect or 930 with expanded downstream

[0062] According to some demonstrative embodiments, triplexers 922, 924, 926,
and/or 928 may enable only legacy CATV signals to pass, e.g., if no subscriber is
connected to connectors 930, 932, 934, and/or 936, respectively.

[0063] According to some demonstrative embodiments of the invention, triplexers
922, 924, 926 and/or 928 may be constructed, for example, with SMD lamped
clements and/or using any other suitable technologies, e.g., including CMOS

integration.

[0064] Amplifier 914 may include, for example, a 1250-1950 MHz 18 dB amplifier.
Amplifier 916 may include, for example, a 2250-2750 MHz 16 dB amplifier.
Amplifiers 914 and/or 916 may include any other suitable amplifier, e.g.,
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signals received via splitter 920; to provide
subscri ber connector 930 with downstream signals

w0 ewelogEed from tap connector 931; to provi de cPODIN?e05/001365
918 with expanded upstream signals received from

subscrjber connector, 93Q; and/or to pr,ovi t
cEpsReRding tQdae meﬁg%ﬂp St SQ%W s‘fpgjﬁsérf% ooy @"?8‘5?&9%% frequency

scri ber connector 930. Tri pl exer 924 nmay be

connected, e.g., on one side, to a subscriber

[(Cﬁ)gﬁg%%t%q?rﬁgj%gt% s%ﬁn% %eg?ﬁs%%ec%ﬁﬁglﬁgﬁts 2 3he &GNk, optical-to-

er 9 ., on another side.
RFrdoRl&ee 910 ZthyrBaludeargisuialile comented e. g5, HORIRY dibdg as is known in

connector 932 with expanded ommsb{ean1si | s
theearb| B.Eﬁo‘gpgczgmopyqr@g 9Q§(§r;1ayt scb}na da@n¥ &Bg%ﬁ? fogverter, e.g., a
c rgréptglcﬁs(?%%? oﬁrgergggf&e{jé?éméafoﬁ@mséﬂ. gnals received from

ap conn 0 provide conbiner 918 with

ded .upstream sign . ' b i.her :
EERFACE GBS SR AeROR L€ SRNBihart OB BDRCEAREY combiner
918 hihyURsha€ afy Sdiﬂtfdw] BF cemdinee tb fnrogiﬁesmbsm: rnhdirg mpstream signals
connector 932. Tri exer 926 . e conpnec . d.
resqivef drosn deplexess 8239 PP hedn %%%Pﬁfg%‘zé 15, §ofitiet,020 may
il DS i ' 198 frbin@implifi
GRS B SR P e b
ot 9 i1z Bwb @€ nsub BRErsidials, e.gn et sigBds.vibtbh pexpaegddiedwo or more

downstream sjgnals recejved via splitter 920; to
t“ﬁﬂ@éﬁ%@-%ﬁ@?‘?‘lﬁ 6_91220%%% SPX gg&! rgﬁpFﬁW(f stream

signals received fromtap connector 935; to provide .
[eQsyBilhwill ba spmieeinted Kiwd Heroepriiguration of §ig Fanay plewsyypntially

fromsubscri ber.. : / '
ng otFﬁ?éief 8? %@ggﬁ ¢ %i%r[yi] ?l‘fe?@g bween %ﬂ? 0P ndr® sBELMbAE cbRected to

upStream signal s received from
o8t B8 B{or® 6f camBaeat 980, 9324 .93F rang 198 & esin@2XBclmaybspwber is connected
connected, .e.g., on one side, to a subscri ber
vicomAdteret tieXsind to a tap connector 937; and to
conbi ner 918, and splitter 920, e.g., on anoth % si de.
[068) | Adshomgh 2Be YC B¥0a0 this smbpdiicse mayhRs Plﬂ%@f y up to four
cpnnect or .9 With e ; ' ;
SFRREPGE it b ey OB HEPURShE GRMENRR, B also plausibl,
GRS R n98Bmitkd 1, Bivesd,fop @iphs bulnatilsers pr{QEA@00r om
tap connector 937; to provide conbiner 918 with

[66593&14%%&%%@%&&& NS inveseinved dptioah tmbsaet idagrinclude the
connector 936; and/or to praovide tap connector 937 .
@ATH Ugescy esarvisegntiug plomiatiog) 1m0 RIS ueppepstisey to the coaxial

.connect or 6 62 cor ding: L b Vi€rferent
EBga e LB FC g FL TGS Qb oS 2OC TS g3t 1 tferen
SRR sravthet thR0BEYshedh ¥h BiggBad.§., b strprams thae pgsses lefagyservices
subscriber is . X .

through to an XTB along with the extended services. In yet other embodiments, the
RF frequency spectrum may be different. Moreover, XOC 900 may include down-
conversion and/or up-conversion, such that the optical signal may carry RF legacy

frequencies, e.g. below 1 GHz, rather than elevated RF frequencies.

[0070] Fig. 4 schematically illustrates an XOD 58, which may connect XOC boxes to
an optical node according to some demonstrative embodiments of the invention.
Although the invention is not limited in this respect, XOD 58 may perform the
functionality of XOD 120 (Fig. 1). '
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connected to connectors 930, 932, 934, and/or 936,
respectively. [0063] According to sone denonstrative

weredvotoTTent s of the invention, triplexers 922, POPIL2088AH1365
and/ or 928 may be constructed, for exanple, with SMD
anped el enments and/or using any ot he% suita

I |
[0p B vesorsting &, saaeydemensiptivg b R 3&18{"?“%8% TR
kit S ¥ .
PR b SFAPOAE By il 8P opticll SHRBRAE 19 MROGISRE L7 mey
re€ed)ITbiCexamnple 3Dt St5Epsivkiz bticd signpls flenmted Hngirodgheted, e.g.,
5L G B eSS A S gl it
5% %%%E{, e%g,g%arrs%?én‘g %{Jﬁi{, Qo HAURSH] SR Baf §iSAHIB0GYe. DRBEISed from an

o0 sone denonstrative enbodi nents of
ofitieal ncileeRot sme epbodinlentspeptiRel spditter pP apayodigidgdhe downstream

S8 e G PR LS o e ir 05 ey BB HT7 S wicn

m@) B9 chitehid G0 S¥ef Yeshahlve 000V €80 EFig. B, B willbecppietdtat that
using a |l aser source, e.g a di ode | aser. {0066

oa L.
a Aylitoatiti ofgl & is ilustretivie wthes Spltrptias, egbbar feHe glspPopsRle without
i nventi.on, .conbi ner.918 i ) a it :
depgmien &Pm 3ﬁepr58§7{%d8f glﬁee pgé(r%x rrlrtorlréleg%g?'r ggtpn hg?%: gi b in the
ethBEBINYRToff FIQM thiab BhEX&feSpadRas oftiddl nidRfhlexand 7@p8edl aplitter 59
anplifier 9I6. Splitter 920 may jncl ude (?ny. SUi tgblg
carrespgriding tr 64 subssibersnhis: fFehavRiEhali Qpige! BRI O gf, may
.amplifier.914 in . i :
s o i o bt i Bles TPSREET TSR cofesBondib@up to
786 GubschibbmR! EXRTSed Diher 9dboBR6nts anf 1188 Snvendiopeway viaklpde a
[0067] It will be appreciatfd that the configuration
digferqnt gumbenpfpassiveaptsalyreidpiexes2d 54 Snsf er of
signals ("signal theft") between one or nore . A
[007R% BVliileevestapninatuesedf the wentinn hayecbesn v #id described

930, 932, 934 and 936, .Si cli '
B e 0 o e
tl%o@@ oXERiPRY skill hhthe agnhaslithesforeraty Heamsbatoed that thp appended

our subscribers, it is to be appreciated th ot her
clolray 4 dntandedip enesitadl saf:}err@ﬁ@ag%wmﬁéf}w A ?@Eldwﬁgi,n the true
bu .ljmted to, one, two, or eight subscribers per
S eip@@%¥ﬂ’gh%§] I n other enbodinents of this invention
the optical transport may include the

19



5

10

15

20

25

CATV | egacy services, thus elimnating any RF

connection to the coaxial infrastructure of the HFC
W@L@ane778n t hese enbodi nents, XOC 900 may haveP@I/IL2005/001365

different internal structure than that shown in Fig.

3, e.g., a structure tha&g@ﬁf@ﬁs | egacy services

through to an XTB al ong Wi e extended services. In

yet other enbodi nents, the RF frequency spectrum nmay

: reover, XOC 900 may i ncl ude
[ngwfaﬁirs Rimedt

conversion and/ or up-conversion, such that the
opt j [ I ] gt of
Lol S 1o PinsfERind Biheliby pBAR2N JORIMANS! Bbre Sedlof user
[ 0070] Fig. schemat.ical ly illustr 58,
i tssn g g bl ettty ot st R Phetie

according to sone denonstrative enbqdi nents of the, .

i nvent i ¥, orANeTeURRAlt FRESFFEN 0] BRASIUL YR OF TRfe EPseHve light

this respect, XOD 58 may performthe functionality of

XOD 1zfn{sFhayingliwd 607ble wspwtine gpvelsngbnspectra, the light beams

denonstrati ve enbodi nents of the invention, an

upst r @Rt @ rospEtH8 oftyal isipnhls b€ upstreant infaination from

mul tiplexer 17. Miltiplexer 17 may receive, for

exanp. [ : i :&kgnal s, denoted IDb

t hr ouglﬁt\fégf&g%&eﬁﬁlg%&g %Iesgﬁ&é%&%bs’. In a downstream

portion XOD.58 may include a [ it e . .

ol it Bogbing R S B8R paB bk iichfor gt

signal 60 e.g., ngceived fronwﬁn.o I C node. For

sone RbEATHERE wid B PIEEPreOBHFR S8R50 M hy di vi de t he

downstream signal into downstreamsignals to be )

t r ansf ea rredltiovler regextasetn ¢onyertssaid mpultisolps Highhrheam ihfg an

be connected to sixteen respective XOCs 130 (Fig. 1).

It Wi blectbiealapdio geiqasres sighalt caaryiyy satd wpstream affodBatiog.

illustrative; other split ratios, e.g. 4 or 8, are

al s LR 8F WMiROWT cifRAldel BY dptiesd hivduBgir! ot metulate the
Zbreggﬁ?§?%€%§{?%ﬁg Alfﬁgﬁg%%the %ED in the enbodi nment

of Fig.. 1 has @n . pai r_of ' g | :

171 Bt Bl RPlreE SRR oot 2Rkl Tigh! W Ghiable for
subscribers, Fig. .4 ows that optical .distribution

box CHBmRAIFation e 3pad ¢ COEEPP@C%P%O‘E%W%% nul ti pl exer

17/ optical splitter 59, corresponding_to up fo 256 . .
3sub3be ispeen. ofHeleiay ar commrisingerbeul-fih O saifl faklescommunication
invention may include a different nunber of passive

opt hemlorlotd fecgivettenpstenach lighitbeaner s. [ 0072] Wil e

certain features of the invention have been

4 1) g8t 6Rked oRRhidas WhicRAOHE @bsibiner By risad Whvddriginivision
substitutions, changes, and equival ents nmay occur to
multiplexer to multiplex the two or more light beams into said multicolor light
beam according to a predetermined multiplexing scheme.
5. The system of claim 1, wherein the combiner comprises an optical coupler to
couple the two or more light beams into a multicolor light beam carrying said
two or more optical signals.

6. The system of claim 5, wherein said coupler has a wavelength-insensitive

insertion loss within the wavelength range of the two or more light beams.
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those of ordinary skill in the art. It is, therefore,

to be understood that the appended clains are intended
W 200608889 al | such nodifications and changes arRCT/HI2005/001365

within the true spirit of the invention. CLAIMS [0073]

What is claiyed is: 1. A syst f transf. i ,

7.1 nf BrersEB PRy b avhers b e mptroTorsped LSl Wmgdutate the
devices in a cable conmmunication network, the SYStem - o1
c onrstream guformesiasr ofsics B OF EAre OPHFA Fignals Qulp gald electric
transmt two or nore respective |ight beans having two
or mBjoefrdq@emgaidnak wavel ength spectra, the |ight beans
carrying two or nore respective optical signals of

8.UDSTﬁee?§§térﬂfd}T Bk QN WheRih Hhe ntulficddsr redeiRer &S pBpbisine to a
sets of” user devices; a conbiner to conbine the two or
nore | i kit Wela] I«gEAt srakfayblRg
sai ‘Ha‘{ﬂ%%%hr gﬁg%co%&cgﬂg%léﬁggagggag t‘rrVEIQ?irﬁclzol or gt
receiver to convert said nulticolor |ight beaminto an
el etFf&al radi o frequency signal carrying said
upstreaminformation. 2. The syft emof claiml

9conphé systam af clspm iSe heregrtheatate FYPRrieR g coarse wave
el ectrical radio-frequency signal onto an upstream
| i gitvisheamudtiplesbg exrido compnnd%ng 4pi wid ¢woseri ghosapyayelength
comruni cati on network. 3. The systemof claim?2
COMpYdcghNg a head-end of said cable communication
network to receive the upstreamlight beam 4. The

18YS tl"ﬁg]sngsft%rﬁ '8f‘ Lt o, WREELS e bhEsS Rt BRisiGORRIipiasn@erid has
wavel e 1

Ivisioh multiplexer to multiplex the two
or nore-light beans i.n i ticolor light beam
accBrEY n&E S%paﬁﬁ%g’&eqf@f %?%@dﬁrﬁ%dhéﬁ%exi ng scheme. 5.
The system of claim1, vvh,ertgi n the conbj.ner conpri $£S 1d
1hn Gpeisrsemcafipaiay 19-0vpsER) tBe CARSE WEVE diviEPR Ty gRiEXnE erl
beams into a nulticolor |ight beamcarrying said two
or tmy 2waptlength separptiah of atdeasth @asymetein of claim5
wherein said coupler has a wavel ength-insensitive _
12NS §ihb is9temOsSclit Mi nwhéreinvihe ebensgtwave aligeioofmylkiplexing grid
or nore |ight beams.7. The systemof claim1, wherein
sai ¢, k{8 Bh sERERIH BF af 1822 Bb Baddmsmdul ate the
13. The system of claim 1, wherein said two or more sets of user devices are
adapted to modulate said upstream information according to a Time Division
Multiple Access modulation scheme.
14. The system of claim 1, wherein said two or more sets of user devices operate
under the Data Over Cable Service Interface Specifications.
15. A method of transferring information upstream from two or more sets of user
devices in a cable communication network, the method comprising:

transmitting two or more light beams having two or more respective

wavelength spectra, the light beams carrying two or more respective optical
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upstreaminformati on of said two or nore optical

signals onto said electrical radio frequency signal.
W@200806778y st em of claim 1, wherein the multi coP@F/IL2005/001365

receiver is responsive to a wavel ength range incl uding

a wavelength grid of .said t or_nore V. h
spectsignalsgof W@%@W&?Ofbﬁﬁm omc\}'\rgir%p? ﬁg}e sets of user
wavel ength grid conprises a coarse wave di Vi sion

mul tidevees$ing grid corresponding to said two or nore
wavel ength spectra. 10. The systemof claim9, wherein
the coajosbiniay ehelitwd siramoreulightpbeaxisnigitqmi mpultigglo light beam
wavel engt h separation of at |east 0.4 nanoneter. 11.

The %ﬁ?ﬁ@ Qid &loagr_rﬂl&g OPW kigh#lstdh@ coarse wave

division nultiplexing grid has a wavel ength separation

of at | easérti}l% NARONRELor 1ight BhG S B re1QkricHl 34dTb Klequency

wher ei PPRé cBarse wave di vi sion nulti pl exing grid has

a wavel ength separation of at |east 10 nanoneter. 13.
The s%lgliaém of claiml, wherein said two or nore sets

of user devices are adapted to npdul gte sai.d. upstream
16.nf Bhermethod ofcdaimg] hepreprisngrmedulping g}eoﬂe%)ﬁ?ﬁl if%flg‘ffeq“ency
Access nodul ati on schene. 14. The system of claim 1,
whegignal oafi ah Upstream lipirbeamet s of user devi ces operate
under the Data Over Cable Service Interface

1PPeehd inelol VN Slairk 36 cOmprERGeecofvity tha spsiraainigeht beam.
I nformati on upstreamfromtwo or nore sets of user

1 gg\#g%g zrilér’%lgo@of; RkLE COWHRF ’biBhiRE YAt dh@ofeetifXdbeams

- transmtfing two or nore |ight beans

havi ng two or, .nore respect | I ] t 4 AiticbIAE licht
| oH B AP R ERGS 0D B S T 1ERHE 3 Rea hAdcbRE lgh
opti cal signals of upstreami G&o mat i on fromtwo or

nor beane 8¢roEding %@qeéetsmaégem XSSO Hbi ni ng t he

two or nore |ight beans into a nulticolor |ight li)_eﬁn{)
1ear Tyé myetbed of tclaimols, dreecin pombiting isgidaive, opfgre light beams
converting said nulticolor |ight beaminto an )

el egbmpidds doapliy fheatidesrayore light beams into a multicolor light beam

carrying said two or more optical signals.

20. The method of claim 19, wherein coupling the two or more light beams
comprises coupling the two or more light beams with a wavelength-insensitive
insertion loss within the wavelength range of the two or more light beams.

21. The method of claim 15, wherein converting said multicolor light beam
comprises modulating the upstream information of said two or more optical
signals onto said radio frequency signal.

29,  The method of claim 15, wherein converting said multicolor light beam is

responsive for a wavelength range including the wavelength grid of said two or

more wavelength spectra.
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signal. 16. The nethod of claim 15 conpri sing

nmodul ating the electrical radio-frequency signal onto
wa@poogpet’seam | i ght beam 17. The net hod of cl aP@T/1I2005/001365

conprising receiving the upstreanllight beam 18. The

thod of glaim1l er ei aid two or nore
24T b iR LSRR 28 b P e HOP BEC CRPUTos ffoarse wave
Ilght beans into said nulticolor |ight beam accordin
t o divisiead sndiintexieg gndl copisERRdiBg de haife IWa T THeES WERVR
of claim 15, wherein conbining said two or nore |ight
beasgectanpri ses coupling the two or nore |ight beans
into a nulticolor |ight beamcarrying said two or nore

289t Tﬁ@hleﬁioﬂr@ Sainl 83, Whdeitth fared wakeidmishidn nMiesietiAg grid

coupling-the two or nore |ight beams conprises

coup +eng%‘{1eme§1§{h ot P BPatlléag,{]@ 4191 et th a

mave |t|ve I nsertion ss Within the

ength ra . he twa or
L:%PERS%D‘{)PP a1 G5 mOtRiipi, Srth gpSBRRy intormation

nultlcolor ht beam conpri ses nodul ating the
upswc@mmgi@f ime Pioisior Matinke Aaesspmodplaionpbems

signals onto said radi o frequency signal. 22. The
2¢ret bel nodthad af wiak®, 15veemprising onaddtinggsasd jugstraaht infoimoation
i ght beamis responsive for a wavel ength range

i nChéédfcdiﬁ%Utﬁe PauaheR @aBleBdrdcoOint&@icd Spesifiedtion®r e

wavel ength spectra. 23. The nmethod of claim 22, wherein
the wavel ength grid conprises a coarse wave di Vi sion

mul tiplexing grid corresponding to said two or nore

wavel engt h spectra. 24. The nethod of claim 23,

wherein the coarse wave division nultiplexing grid has

a wavel ength separation of at |east 0.4 nanoneter. 25.
The nmethod of claim 15 conprising nodul ati ng said
upstream i nformati on according to a Tine Division

Mul tiple Access nodul ati on schene. 26. The net hod of
claim 15 conprising nodul ati ng said upstream

nformation according to the Data Over Cable Service
Interface Specifications.
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