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A G-PON may provide different services (¢.g., video (e.g., television), data {(¢.g., high-speed
Internet access), and/or voice (e.g., telephone) services) over a single optical connection with
gach ONT.
BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is an exemplary diagram of a network in which systems and methods described
herein may be implemented;
Fig. 2 illustrates exemplary components of a remote controller of the network
depicted in Fig. 1;
Fig. 3 depicts a diagram of a portion of the network depicted in Fig. 1, and exemplary
30 components of an optical line terminal and an optical network terminal of the network;
Fig. 4 illustrates a diagram of exemplary components of a transmitter of the optical
line terminal depicted in Fig. 3;
Fig. 5 depicts a diagram of exemplary components of a receiver of the optical line

terminal illustrated in Fig. 3;



Fig. 4 illustrates a diagram of exenplary conponents of a transmtter

of the optical line termnal depicted in Fig. 3; Fig. 5
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The ol | owm ng cription refers to the acconpanyi ng
drawi ngs. The sHigell #ustratescadingratedf an bpticel fifred Bested thaninag be pwyided in the

identify the.same or simlar. elements. A so, the follow ng detaile
descr i pyFONTHBROTHEE 1ot S BRORNRE S g g b e o ror st
new prop@spededan ¢y esidur es for advanced passive optical

Figs. 12-15 depict flow charts of exemplary processes according to implementations

15  described herein.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The following detailed description refers to the accompanying drawings. The same
reference numbers in different drawings may identify the same or similar ¢lements. Also, the .
following detailed description does not limit the invention.

20 Currently, most of the new proposed architectures for advanced passive optical
networks utilize expensive components. For example, the new proposed passive optical
networks depend on wavelength division multiplexing (WDM), which requires use of expensive
array waveguide gratings (which may be used as optical multiplexers and/or de-multiplexers),
optical interleavers (e.g., three-port passive ﬁber—optic devices that are used to combine two sets

25  of dense WDM channels into a composite signal stream), optical multiplexers, optical de-
multiplexers, optical 1solators, tunable optical sources (e.g., lasers), tunable filters, etc. Some
conventional high cost optical sources and/or tunable filters may include “C band” or “L band”
tunable optical sources and/or tunable filters having a tunable range of at least about “30” to
“45 nanometers.

30 Implementations described herein may provide one or more inexpensive fixed
wavelength (or fixed frequency) optical sources and/or one or more inexpensive, dynamically-
activated fixed wavelength (or fixed frequency) optical filters in an optical network (e.g., a G-
PON) that includes one or more optical line terminations (e.g., at a central office) and one or

more optical network terminals (ONTs) (e.g., at end users’ premises). Each optical line
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WO 2009/ 079167PCT/ US2008/ 084514 boxes, etc.). |IP network 160 nmay
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bandwidth for the traffic based on the determined bandwidth demand. Remote controller 190
may be provided in a central office, in optical line terminations, etc. In other implementations,

25 remote controller 190 may adjust optical filters provided in OLTs 110 and/or ONTs 140 to turn
on and/or off optical signals of particular wavelengths at a user location, may switch on
wavelengths for additional bandwidth, may switch on or off wavelengths to control user access
to video channels (e.g., premium packages, etc.), etc.

The arrangement described above with respect to network 100 may enable omission

30 of components typically used in optical networks. For example, in one implementation, network
100 may omit expensive equipment, such as optical array waveguide gratings, optical
interleavers, optical multiplexers, optical de-multiplexers, optical isolators, tunable optical
sources, tunable filters, etc. Omission of such components may reduce the cost and/or

complexity of network 100. The arrangement of network 100 may also make use of existing
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interleavers, optical nultiplexers, optical de-nultiplexers, optical

i sol ators, tunable optical sources, tunable filters, etc. QOm ssion of
such conpoweemgrey,7r educe the cost and/ or conpl exity ofcmedrvesrokssi9o0.
The arrangenent of network 100 may al so nmake use of existing WO
2009/ 079167PCT/ US2008/ 084514 optical power splitters (e.g., optical
spl i t1 er gntibdChodRe sphdils (e 2NEpRY sptitteR 100 ¥nd B30 HBAEAHSS ntlvoPk updrties
ten, forty, and one-hundred Gops passive optical nétworks).
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5any unwaaftie chawde premndgtilonanthgladpticildibenear. faromiapp fikert (eotdhoec)t monblock
traffic). Fi.g. .2 is. an. exenplary diagram of evi ce 200
hat oy ieorrags n T et s R B YRS SR talihar od. devi ce
200 may i ncl udeFip, DiksanZk@mpRAPESSE SR 2 dOEtC2R2Bat rday BdspFRI®RS ¥méR0, a

read-only mepo a storage device 250, an input device

240, ; ( ) .
260, an wfralhrrlé&(/ w@wﬁd,ﬁW% FOmav inelvdr 8 bt BIP. procesmadesiodd, apign
210 may j,BahNdB08, ﬁ@&-’gglghﬁ’ém@rg) (REMYRLE, SRTBEULREDSH zaﬂrﬂﬂlg dbi& 2|606an

conponents of device ~ ’Processing 1 ogic 220 may include a
central itpsdsgrng’0ind/orCRU)mucatipe ntpfage 88% dBys 2 Ofmay! idelpdaogpadinthabl e

gate.arr -an. icati i A rated circuit (ASIC),

a m (13630 @%@?&l’%}mﬁ%ﬁ‘)ﬁgﬁ%oﬁ&esc\?m&?glﬁe%%\%ﬁ%y?g%&gener al purpose

graphi cal proceBsicegingriodic LZEPGRYAncludaa opttial plocgssing @ais (CPUR 2 heclupiedessor,

1t er pr ot DA BRERITYS BHS EPLE PO, P HCHG RS 0 R e LS

random a@eesslcdBER néchdRiY) svilchdMEMISY, a bYReal plupd¥dauhiticad bRyca@dmgdaui ce

that may store information and instructions for execution % )
PEFEYINE

pr ocessi (P GR3gG: & gpigal IesossPnc: RENFCH IO Rravemer &y Plher Gpe el
type;of 3Ll nﬁ% %g[@t%?et ARV &GButk hﬁ&ué{ﬁ}ﬂs.sm[neméﬁﬁg'zzgo h%}‘?ﬁéf@&e' aYdndom

and/or instructi or use by processing logic z orage device
250 may dcnesk ooy (RadyHe of anothed fype obgimanad stersgodaliigegh@ ayesthire mfermatipn s
correspondi-ng drive. . | nput dewvi 2 i.ncl a e
rochan i RAp e inexction by Bt L 2R RO n98: SRoM gevice or
200, sucdnodsr gpkeybairdrage devies ehat majp etore @ativi infoapittoneind/odiductions for use

recogni t.ion and/ or bi ric chapisns, .efc. Qutput deyvice.270 ng)
el ude B TREHERE e Tl SITRESIETCT APORRAICHIC fPaeREcaR pBical oording
i ncl ydi NgeAudiafPltdVorraBpdididpt Rive. @ Speaker, etc. Communi cation 25
interface 280 may include any transceiver-I|ike nechani smthat enabl es

devi ce 200 to cHpHifVEERE0 may inchidsarmeramisn hahprimals a8 pperaips o i
exanpl e, i fOIEIN 6 %E{zieé‘z(?]d;‘ E&(ﬁfa@ﬁ‘fceﬁ%grcf,@}hohglé} E:(&QE 2 TR oiE@{?cogsnition
comuni cating W th another device or systemvia a network, such a
net wor k ahd(r biesmetieswedhbrigmbhetei Gutpdaievice2 2D0ayraplude p inechangsar thai qutputs
operationg. I n.r ns Q rocessing, |Logic Zzgkex uil ng sof t ware
instr uctllnt?;orl?g1 Qt&:%ﬁ? g.l? enoé%m&or{’ %91(1:1 glrrrl%%tdzsﬁay éaé%%gf’réa e di ﬁrr?efg‘sﬁg élslcﬁtté?nn
menozy Jsfrfade 280mpaytieclud cagatheceivediikinmagynism thafensiges desica 2pbhiosi cal
or | ogi cal rrer.mr%/ ‘glli‘eﬁ\)/ihcec1 The Sd9f t war e iFnst r uctli ons may he reagd i %00
mai n rrerﬁgp]);n%t ' ther devices and/or systems. For example, communication interface
may include mechanisms for communicating with another device or system via a network, such
as network 170.
As described herein, device 200 may perform certain operations in response to
30  processing logic 220 executing software instructions contained in a computer-readable medium,
such as main memory 230. A computer-readable medium may be defined as a physical or
logical memory device. The software instructions may be read into main memory 230 from
another computer-readable medium, such as storage device 250, or from another device via

communication interface 280. The software instructions contained in main memory 230 may
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anot her conputer-readabl e medium such as storage device 250, or from
anot her device via communication interface 280. The software

i nstructi ined in main nenory 230 may WO
2009/ 07918‘?@&%@@8@8/ 084514 cause processing | ogic ZZd)CTIUSMOS’( ol

pr ocesses described herein. Alternatively, hardwired circuitry nay be
used in place tion with soft ruct 0.

ol el Be eyt ol RB R bR R AR s A el Rt
herei n acruecuimgtrmlyf [i1:] Ltse@lmt;ﬂa:laroﬁ oﬁmﬁﬁmﬂmﬁumhh Etﬁ'tvlréwlr@frudl@hdwafr@lement
circuitry and soft 5Al t hou Fi oWws exe ary conponents
of devi C%O%WS F%?flgﬂ%srem. W%l&%ﬂ?fﬁ%ﬂ%ﬁgs 3@5@‘?%%”'8arﬁa§f eaggdafp Ay
fewer, dip Eélﬁé %bm&fon%@ﬂhtﬂ%f@ucﬁ%ﬁ@%ﬁv@aré han depicted in Fig. 2.

I n stl [ ot er TTE enentati ons, oné or nore conponents of device 200
may perfor m oneAlfough ke 6t8h@ws @@ﬁ@@rﬂmpqnb@@IOﬁ@evmmg ipetheor med by
one or Fi

G agr am EpRerbnd QERELAM T fonliY B Mrert Aok SR B S ien
OLT 110 depattedNd Fip40. IM&illidﬂhansrhpMentanmimroknmw¢dmn&ﬁ§)ofmylceaﬁm g
asingle QLT 110 ti 0 and.130 . a single 140, )
S 1 oroiedoTn s o T o8 SRl B RS oL T B AT 1 CH Pepgts
1. As fLUftdbﬁﬁegmpvm in Fig. 3, OLT 110 may include a transmtter 310,
a receiver 320,_and processing | ogic 330, and ONT 140 may include a

recellver 340, aFifrhfratts @F‘g@@ﬁ@ Poxiog 39P 6F Bwprkgl (0gidexgmplary components

Transm t d i
I1 ansm 1€ AR ABONTEN0!d6s UKL RGBRAR Rulo0thANSELIS 0BT,

i mpl ernerﬂpélt:eigf oplittery BfomtlB@ra shude %J;F li4fcdnddemete delwcrlbr t¥pavilascrdfed above
transmt. ign her i

oo kel G ! SRRl NBRARN RS L0 B U D5gnghas
20Recei wegeiva? 020ayd pnocdzbu]dg laeid &3, m&i @B]Walld{) ena@findleized receaiger Gm,la(l'ﬂthbmltter

S|gn S str ffic). In one inplenentation, receiver 320
% I3%§eaq’§p6%"\g?s&g egis égﬁe of receiving optical signals at various

Wav el engt hs. Furlhimmt@lemlrﬂl@ ifdludeC@ivicRicaBR GFt@n@hi@iotptcd 8lgays (9.,

connection with Figs. 5 and 6. Processing |logic 330 may include a

CPU, a rhreadsgst %@%@*fmanatrrfrﬁ@\ Ingrc jmalemengatiog, WENRItes 3 mawmcawcadcvwc

opti cal &ﬁﬁm&ﬁsmﬁlﬂg%ﬁgﬁgxgngﬁtaf%ﬁfoh?@a@&%ﬁés?{mthé?rdetgflg"@frtratnﬁ/rﬁﬁtepi10

processing |ogic that “may interpret and execute instructions. In one

i npl enerarfamrbbtdedbﬂl@ws@nngctloowthhgel may interact with renote

cont ol ler 190 ns of
L B0 290 Aol RERRAREION KOALE G0t 0B Bl S 01

r ecei vempﬁﬂ{a)n trd&?ﬁc)ellwene B lermayationcriecadheer 4201 amy mluda[aab{nee cfpableo€i vi ng

opti cal nals .., broadcast traffic). In.ong inpl ntatio

ecel ve SR QY Lot aae iR A (PRSP AE) provided

Si gnal S batowvlarcbm@tlwgh e@gtjm}d gurther details of receiver 340 are

provi ded bel ow in caonnection wth Figs. 7 and 8
Processing logic 330 may include a2 CPU, a microprocessor, a FPGA, an ASIC, a

25 MEMS, a GPGPU, an optical processor, a reduced instruction processor, or other type of
processing logic that may interpret and execute instructions. In one implementation, processing
logic 330 may interact with remote controller 190 (e.g., processing logic 220) to control
functions of OLT 110 (e.g., to control functions of transmitter 310 and/or receiver 320).

Receiver 340 may include a device capable of receiving optical signals (e.g.,

30  broadcast traffic). In one implementation, receiver 340 may include a device capable of
receiving optical signals at various wavelengths, Further details of receiver 340 are provided
below in connection with Figs. 7 and 8.

Transmitter 350 may include a device capable of transmitting optical signals (e.g.,

upstream traffic). In one implementation, transmitter 310 may include a device capable of
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Transmtter 350 may include a device capable of transmtting optical
signals (e.g., upstreamtraffic). In one inplenentation, transmtter

310 may Inﬁkﬂﬂ@mﬂQQQVIce capabl e of WO 2009/ 079167PCT/ péq2038ds8 k4 4
transmtting optical signals at various wavel engths. Further details

of transmtter 350 are provided below in connection with Fig. 9.

Processi %ﬁﬁg@cﬂgg @%%bﬂ@g né RGhHAS uﬁwglea}r%hsa P‘Hrt(ﬁéxocféli u g eg‘%smi@ergg@ﬁ’t’e an
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execut e instructions, I npl epent atjon, .processin e may
Chteract wth r EiGRBEdRES on BRY reler & oL A sy BRBSERRY T PERPE SuBfte d
control KBS, iaGGEGR, dN\btid#A Grdeessar, a réduceDinbtttion proetss@Nor ahertgraifver
340 and/ or transn1tter 350 Al t hough Fig. 3 shows exenpl ary
conpohenfrecesping il wm?eaﬁe%é CXGOHICIRHRICLIO D I ARSI SRR tOR T YRSF NS
portion 1%%%2 3%9)‘11@%‘&1%%?&?%0& &infrf)l‘i‘érng e. Q p@&’éihh%?ﬂé?d 22098QAgpL s 10

than depicted in ) . In stil ot her ['enent ati ons, one or nore

conponenfugctisns néONTr Horiggt, tczﬁongobfunﬁ;onp ef lfemlmr@ﬁ@ aug/ortanemieh 830)t asks
descri bed as bei rf.or r t f

e oer b pors1 oo JpRTE Ol S o R B BE TRINGTI ot
exenpl ar mlmimmmm siefork paﬁsnrer(l way indain fewdr, 1diffdrent, @;sadditiousltcoamenbnts

transn1t cl.u e .or fixed wavel ength opti.c

Sour b Bigosb e oS a6 SHeifpIutusops i Bty epOPolsBIA SHOEK as
"fixed WanBbEIWEHaPptirfoimlons BEERKUED Cask Odestrilshid\ak Beiak byt ferted by ¥8€or more
wavel ength optical source 400"), and an optical wavegui de 410.

Each of ¢thecgmpanatserfgervaskpeeian 38Qur ces 400 may i nclude a device

capabl e of ge”eF%[ hﬂ%sﬁl%é Q&hgéin%%kén lgﬁrco%@ﬁ%ltseoftfaﬁsrﬁiﬂgr 310 of OLT 110.
I mpl enent ation, 11 xed wavel ength tlca source 400 may 1 nclude a | ow

cost, fikedlupeated, @ﬁgstmttelo}wfmwemclﬁ cepgenvye fixsslovavelength optiesk soypteari0-1,
20 inple n, fi%e V. [

20 0 TER TR 3020 P L SO DR F o SR S, L PEL UGS
about si mdivn}uabpaﬁ“feaeg h.taveiargﬂnqitmalssoampéﬁ@t)%dah optifad watepuile 4tmo)

nanomet ers) and_bei able aof being internall: dul,ated t

L o o e e SnEE BisuSe oo et PO R Ml By ealble of
my be i g&le;raﬂaé b%’ucﬁpﬁ%ﬂa@dl For Eﬁniﬁl@-ﬁkﬁﬂﬂetmipﬁihe%lﬂﬁn Gixell WabdlefdiPsptical doke
future). further own in . each fjxed wavel ength optical 25

source 448 rnﬁym@é%a lovpcosh Tigpd W&\éﬂlengrbgwaﬁxeé# frequeneyy laselt A ORGSFETBIGE h.
For  exanpi femdrkatf, fixed wavelength optical source 400 may include a low cost laser having a

narrow operation bandwidth (e.g., a range of about six to about eight nanometers separated at a
few (e.g. two) nanometers) and being capable of being internally modulated to transmit more
than zero Gbps to ten Gbps of data therein (e.g., and may be internally modulated to transmit ten
Gbps or forty Gbps in the future). As further shown in Fig. 4, each fixed wavelength optical

25 source 400 may generate an optical signal at a particular wavelength. For example, fixed
wavelength optical source 400-1 may generate an optical signal at a first wavelength 420-1,
fixed wavelength optical source 400-2 may generate an optical signal at a second wavelength
420-2, fixed wavelength optical source 400-3 may generate an optical signal at a third
wavelength 420-3, and fixed wavelength optical source 400-4 may generate an optical signal at a

30  fourth wavelength 420-4. First wavelength 420-1, second wavelength 420-2, third wavelength
420-3, and fourth wavelength 420-4 may include distinct wavelengths. Optical signals at first
wavelength 420-1, second wavelength 420-2, third wavelength 420-3, and fourth wavelength
420-4 may be provided (e.g., by fixed wavelength optical sources 400) to optical waveguide
410.



wavel ength optical source 400-1 may generate an optical signal at a
first wavel ength 420-1, fixed wavel ength optical source 400-2 may

generate apo9pflesfl; Si gnal at a second wavel ength 420- %,CT}‘,[B& 084514
wavel engt h optical source 400-3 nay generate an optical sighal at a

third wavel ength 420-3, and fi xed wavel ength optical source 400-4 may

generate an optical ,signal a 30 fourth wavel ength 420-4.. F st
Savel angt h 420- oAl e A0 B By by RN SRl e i kLR
and f ourfebtangve venegduided &0-) dhatbidy ighielk etrathdphbitcha et eagichiSsign@iy inahd
signals at, first mawglen Lh 4&%-1, second _wavel ength 420-2, third .
wavel endtPicHSBECTITa AR TIBYIPY Radiyem angtisly 2oBalerina (e bea fietsgiraarntqrial yith
by fi xechivRyemeasi a%ﬁét’oﬁf&lc 565 ctt90)n i iRPlehieRiati¥R bpaLk davdrhllic 410
WO 2009/ 079167PCT/'US2008/ 084514 tical wavegui de 410 may

i ncl Wde maypryaveenticalsignetsat Brsf wavglengtd28pk. secand ivavalengtind 203 tthirdgul ar
wavegui Yioh ha ' 1 i G, . O [roxz]
o gnal 5) PR 2batnd BBl R BRI ERRATRLD G aWHER, bificl son Rl APl
mat er i almsay@oyde the ogiiad] eigtals (. grpdsdroadbasnirafiic BB @ho pptical siilitter 130, a

photoni c-crystal fiber, etc.). one. | ement at.i on, optical. )
Pavequi de 410 ShrPecipoh Tobie tdrouniaroRel pohiade Bl ineceseh .
second v mengbhptk 3fticdl sdulier4d0 wWay el fdtat BpiedDsignal 2 d vhQuE tWavelength.
wavel ength 420-4 é£0n1fi§ed wavel engt h optical sources 400, and nma

pr ovi®de Alfanagiyely clixedsyaysigngth cptigpl ,Soua%esﬂP@am@ifter &t4 may harpplaced with a
opti cal sphd RikRbow&Bd bR 1B soRREWA] b BRItk Bray that BRI RELRR 0%?1’&lﬁple

need not include a filter(s) since each fixed Wwavel ength optica
sour ce AvOckagthyenerate optical signals at a uni que wavel ength. 10

Abernatvel . L P R BBk PSSO L B

310 may be replace a sing ower e I"aser  source
and a fiimplemeantians, trivamivndb) eny sehteiatlewer, differend, b plddtionav@nengérsthan

Al t hqugh, Fi g. .4._sh | ts of t itter,310,.]
ot her AP B G S OIS eSS RS OB BRI POBLT Of EPREEA0
or addi trhanrtforn TROMENRGS ottlRahsiddbeqitel asibding firrméd by HneSdrirhdre Bthber

i npl ementations, onc or npre conponents of transmtter 310 may
per f or meBM@oMNtS At Rife 3 10asks described as bei ng perforned by one

or nore other cOEPONGHHaSesQf diddAndE arp &8mponents of receibbi®209£ OLT 110,
illustrates a di agram of exenpl ary conponents of receiver 320 of OLT

110. As A9 illugtatedt wekiverae mpyrincdRiy omapr i fingd wanelensth aptical filtsrects 500-5,

; ) : ] 500- ) ) .
(Soriec el arhid-£aha shorb RollEh PR CAN IR Py el oA BT 00 or
500" or indididvilgual ‘fiyedasaveltengthdprieal élltengt 00Ntand ah oftichl wivegeide 500" ) ,

f fi.x el en

opt i cal 111t or TSEh S B WS R optie S1aE o0 STy S T CpDlsg
optical fBiegh@bstical figrae Th BRd RIPNHhEHKAtRN, fifddxasc8RyE bnat HitaRbi pdhnay
filter set 500 may 1.nclude an optical filter that selectively ,
transni aclyle apoptta) §5en thefiteleptinghnigrnswits af eqives pight havie(csttgn propsiics (e.g.,
par tiscu |a§§ﬁgi\%ﬂ@}éi?{r¥§f:%rl_§)h& Whild BloQiREik Mnditfer bEHRRHE As Fhrtheh ShdvhBiilFig. A5
each fixed wavelength optical filter set 500 may receive an optical signal at a particular
wavelength. For example, fixed wavelength optical filter set 500-5 may receive an optical
signal at a fifth wavelength 420-5, fixed wavelength optical filter set 500-6 may receive an
optical signal at a sixth wavelength 420-6, fixed wavelength optical filter set 500-7 may receive
30  an optical signal at a seventh wavelength 420-7, and fixed wavelength optical filter set 500-8
may receive an optical signal at an eighth wavelength 420-8. Fifth wavelength 420-5, sixth
wavelength 420-6, seventh wavelength 420-7, and eighth wavelength 420-8 may include distinct
wavelengths, and may be distinct from first wavelength 420-1, second wavelength 420-2, third

wavelength 420-3, and fourth wavelength 420-4. Optical signals at fifth wavelength 420-5,

-0-



each fixed wavel ength optical filter set 500 may receive an opti cal
signal at a particular wavel ength. For exanple, fixed wavel ength
optical fiylg®sih16200-5 may receive an optical signal @pgshishkitig
wavel ength 420-5, fixed wavelength optical filter set 500-6 nmay
receive an optical signal at a sixth mavelength 420-6, fixed

wavel eng fibd ke s I al
n e southr nAEERn ok Gy VIR TS SEELR: SRBAR WaPR O
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wavegui dgnphekibnfdidng, @6ivee3 20Rady @At few‘ef ideffépedd, dria@diie] E@ﬁ{;or&ﬂisitﬁdner
120, and may provide upstreamtraffic 520 as optlcal signals at fifth

vavel englamicasgn £1g. si ki HillelawRgmsnEbenseone vt FPTRAPENME AfTeRCZ 2P may
and ei ggd&e?fo%\bﬁé §habi oﬁ?e@fa%ké&séﬁﬁé@qs mxghp §0HBd BPEAERH mdrk HRF catffchents

500. 10Al'though Fig. 5 shows exenplary cohponents” of receiver 320, in
ot her i nflregeiisr 32Q.ons, receiver 320 may contain fewer, different, or

addi 4 onal ‘compgpept bl &E@Jal%to?‘éxé %bmgmén{l o?&"%g%w%%e@eenr th optical

i mpl €mrent at i ons, “one or onen recei ver
one or nfiitee settSH0+5 dfaaﬂe&redm rAsthstaﬁedbﬁimlgwqaerehgthmsptilcaﬂ)ﬁltmt 800-5ronae

ot her canponents of, recei 320. 15Fi lustrates a di agr f
exenpl arJPBBTBLARELC G b anayapageh ot pied onter Br elpRBa b Sof 10-
recei vers, 3207, Afl 61b1&{%bme%heay rdfériido W VR edRevBleRRh bflal fiitdrte®imen@i610” or
500-5 may i nci ude an ptical receiver 600, one or nore fixed

wavel engpﬁlvwﬁﬂhbeaaﬂl ﬁfqul WéYC‘fl@g&W%l fltep slgmept g 0 )gandgy magnetia deyier1 6208
(col dectivel y rghgtd fldeit & @@ mdy 1ﬁﬁgdé"@d’e@rhc%r&gl%ﬁleocﬁ{ré&ﬁjlng 6ﬂtfc§[rs1%nals

el ements 610" or individually “fixed wavel ength optical

el ement (@porepm tepfite 22 0eagd prdcesst@vhescg2al sigadsp thor etampde epiiet regoigemi)
| ud
| C pde By ARKioeoSARARLA AL SEE WA AR e 8" ORSICHBRRA), and

traffic recelrve I exa
opti cal meclrwvar tiGOGtioasighels ¢o wdemmtwoﬂd 188i gnadeﬂmpmmatmmg)pucaimewer

o g SRS R AP o verd the |
recejver 600 magadhnglineewavddkasit dpticali fiker bBMbrs B DALY WRIWIPk Iti)mecp&dpﬁale of
recel Verﬁltermg optical signals. In one implementation, fixed wavelength optical filter element 610 may
include a low loss optical filter that selectively transmits or receives light having certain
properties (e.g., a particular wavelength), while blocking the remainder of the light. For
example, fixed wavelength optical filter element 610-5 may transmit optical signals at fifth
30 wavelength 420-5 but may block optical signals at other wavelengths, fixed wavelength optical
filter element 610-6 may transmit optical signals at sixth wavelength 420-6 but may block
optical signals at other wavelengths, fixed wavelength optical filter element 610-7 may transmit

optical signals at seventh wavelength 420-7 but may block optical signals at other wavelengths,

and fixed wavelength optical filter element 610-8 may transmit optical signals at ¢ighth
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25Each of fixed wavel ength optical filter elements 610 may include a
device capable of filtering optical signals. In one inplenentation,
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fi a
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f Ih Ft resmEeU ag‘%gerr]l %I%B%gau&rah%?%locﬁg%1%¥ & gﬁ)ll% zgloih'e}( %gv | eﬁgél‘{ %ﬁ%h%%lve]ength
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i n whi chvayelengtheoptieal fijten dermgns G produced by flow of an el ectric

curre nt, a_nd ma ﬁf?t'ﬂgresrht)wg %ﬁ%y%gtﬁ:leg ng F@%@‘R@gﬂ Sieﬁ‘}egt) 6 1'0@ ﬁéy be

| i near rmtl on. For exa e activate

(e.qg., wekcipdocts ﬁiltmgelctmtglt cﬁor]fﬁié&@.yavelmmih opticalpfiiyes st 20045, muveagnatc davice
nor e of ti fi.l el e .610. .Magneti c devi

520 oy QUGN FRRH Vet EEaGS eI S 8 Raul Ryt dsiverpled

wavel eng;ﬁg”namm fiftebvatdl et 4250 Eﬁ&ﬂécswﬁdeﬂhngth optical filteASlefbrittG @45 YO | N

Fig. 6, fixed wavel ength O?tl cal filter elenent 610-5 may be sel ected

as the fRopitigRcdAdiaeiiio pRifcakicqadver Ry 698l Madists daicerq20) dpaydeqervshe 5,

and nmagngtit4 S%ﬁéﬂ' af ﬁﬂﬂ%@geﬁ'@if 4008 dnb @by Tprovedk ey ?kc@f‘agé[ﬂll aniftfpﬁivelength
filter clenment -5 1in a position to receive opti cal nal s at

fifth we8tn @phca-hze@elser ﬁﬁpx Erjongaivwlcargtanonpt i xﬁan wivielength oen@irﬁht:r dergens
may he ggg'ft k%hexgav%?elngﬁ%&}& I?iltgpélkrﬁ tsﬁ@%e IXe%rwaf@QQ é{cﬁ Wgnc B¥e ic

devi ce rece tica engt
420-5, a&i0-Trend f}'mredwaielengtb opmai Ghgr eémgﬁmaﬁl(hS affeiposibiona\ie frenigiflopd@0- 5

E)Bt IOE;: Cr?('fe'wteég&gég rﬁ@gggﬁgﬂ%snof%rﬁgcail gpglrl;ﬁg}enrz};[/ %t l)f%cked éom op %gl rvé@c\:ln?elr%ﬂg.t h
Although Fig. 6 shows exemplary components of fixed wavelength optical filter set
500-5, in other implementations, fixed wavelength optical filter set 500-5 may contain fewer,

25  different, or additional components than depicted in Fig. 6. In still other implementations, one
or more components of fixed wavelength optical filter set 500-5 may perform one or more other
tasks described as being performed by one or more other components of fixed wavelength
optical filter set 500-5. The other fixed wavelength optical filter sets 500 described herein may
include an arrangement similar to the arrangement of components depicted in Fig. 6.

30 Fig. 7 illustrates a diagram of exemplary components of receiver 340 of ONT 140,
As illustrated, receiver 340 may include one or more fixed wavelength optical filter sets 500-1,
500-2, 500-3, and 500-4 (collectively referred to as “fixed wavelength optical filter sets 500” or
individually as “fixed wavelength optical filter set 500™), and an optical waveguide 700.

Each of fixed wavelength optical filter sets 500 may include a device capable of
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20610-5, fixed wavel ength optical filter element 610-6, fixed
wavel ength optical filter element 610-7, and fixed wavel ength opti cal

filter el ewedookihOrs8 are p05| tioned in front of opti cal paegenosarsH90,
al | wavel engt hs of optical signals may be bl ocked from opti cal

recei ver 600. Al t hough Fig. 6 shows exenplary conponents of
fixed waﬂﬁérﬁigq{phcﬂ@fghﬂ@ﬂ Infdnbtlﬁﬁle&%ﬁtaé&pf%d wve@éngﬁlrophealf%?g& 3bo Ay
fi xed wavel ength opti cal | ter set may contain

25di f f er i@plude @tr Om@ﬁll filtes ﬂ@t eé@nﬁdmérﬁn%nltsmmeca@p? hghédjamg Fﬁr@m Bopdrhes (e.g.,
still ot
' 0 zbﬁz{ Opl{]?JCng{@GB@Hé%?g P%gglag?e@%glnﬁgm%q%h’? Rg fu%élesqow in Fig. 7,

wavel engt erform ohe or nore
t asks desch ﬂaed:lwa@slémgﬂrrg)tlp:drfﬂmr smdom)map nEecioe amopteabdifyet au}qmmmmmvmt s of

fi xed wavel engt.h tical f et 50 The r fixed wavel.ength
ot ol VTaR SRR ottt MhudSie O o DU e R R
simlar gignal BefirgrwaRReEMmAR0-Qf ﬁmm&aﬂg& opegil Ellteicket SO0F? thay Bocei¥@ fah Gptichl

illustrates a di z%%r am of exe lary rrr)onents of _receiver 340 of ONT
140. As §ignahatseeqndgvavelepath ¢ép- Sﬁ’EFd eicngth gatcabflerset H9rbmay isgive an

wavel e ”%ﬂhcﬂpﬁgrﬁﬁét thikd &@Jeleiﬁfh&m@gp add ﬁ%&eleﬁgfﬁ ticadt ﬁgeé@pﬂfb-él may

(collectively Teferred to as "fixed wavel engt h” opti cal l'ter sets
500" or tepddvesardendicalsignel atfourthavaveleapbrigod. &mlp@ialgnﬁlsmt ﬁxst wetelagor420-1,

2nd 80 SRRl MRNERUEHS, 000 ERRNL R lod bR Sl SRR aoRbLFRLy £

set s 500 ma Vi ce capa
2009/ 07 %Gdﬂfa‘lﬂdxﬁaﬂtﬁlﬂl ¥84gihdc 700.t Opticad sigpls adirst svagelahgh 4201 psreond

an opt i a0 R Er R A et Yeient B B eptaeddit ng
certain @mﬁafeﬁ-emoi(@w110)an43»adot~ﬂe§p&naﬁmmau@&;ﬁiwts ls\/l\é't!ei\%dlﬁ @xkd ng
t he remai nder of the lig further shown in Fig. each fixed

wavel eng‘ﬂ’ﬁveéf‘ﬁgihd)ﬂlcafllﬁ“?’éﬁefss@p ofaxeservay 340t NE14h opt | cal signal at a
partigcular 5 Wamgh@dm%bc El‘%ﬁﬂ@’ﬁ?&%ﬁ&udcfdﬁgl?ﬁcm&@ét&@% %tfc%iﬁ drld er

set 500-1 nay receive an tical first wavelréngt
fixed wergerrgwarhyaypguidsaptef) |thatt enay gemcle BFotromamngtic weess (oL aoptspt s.lmls) in the

sor " 200 bp BB R R RATRD A4k “giafg‘;ﬁﬁﬁg’é’?@}%%:ﬁ?@%gvi?{%‘ﬁ%@ﬁ gty i
and fi : xglfiglg\%elfreitnﬁmgy,h pthpttonmairys'talltijfexr ewot IxSﬁl&-ﬂp?;egrag?m}o?tracamva@mundba}loo
neoeren ity g ooy TR e aniRl i3 DR P vt Biegisesuistie

and four43o a\e@w&aeﬂ?ﬁ.ﬂs &mst‘%vd%hén@ﬁ 4@ iV el WAvemeRptneal thivawegulicaeh
700. Optical irst wavel eng th 420-1, second wavel ength

420-2, tHOr %tgpé‘rtéﬁ@meu%%o %ﬁx&rdowwnwa@en@ﬁ&#ﬁ s#B®0d- (e. g. ,
provi ded by tr apfdifeh@io. ?ﬂsﬁo@;e T)Ia]r%%m nfS OF FeRSRG A0V el N€

optical signals recelved f1xed wa th optical filter sets 500
of receilmplen®ngtiohs, CFive Ommta@afewm\de@nwmrmmnm compénguis than

physi cal deﬁ fkeqh lIl'fg 7.( Fu St ot} 11918feh1%ﬁ’1!at1(§1{s?§1{e’ orhore components of receiver 340 may
25  perform one or more other tasks described as being performed by one or more other components
of receiver 340.
Fig. § illustrates a diagram of exemplary components of fixed wavelength optical
filter set 500-1 of receiver 340. As illustrated, fixed wavelength optical filter set 500-1 may
include optical receiver 600, one or more fixed wavelength optical filter elements 610-1, 610-2,
30 610-3, and 610-4 (collectively referred to as “fixed wavelength optical filter elements 610 or
individually as “fixed wavelength optical filter element 610”), and magnetic device 620.
Magnetic device 620 may include the features described above in connection with Fig. 6.
Optical receiver 600 may include a device capable of receiving optical signals

(broadcast traffic 430}, and processing the received signals. For example, optical receiver 600

-12-
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permttivity, ot oni c- crystal fiber, etc.). In one mp(emen tation,

opti cal wavegui de 700 may receive broadcast traffic 430 fromoptical

splitter r. 0430, as_.opt.i
P onal o Y Reei o Bl BBk aE T RO Bbmis B P R K28 3e13Bi i pmc
wavel enghhy #&2@ard th@d}dlcfllczlg’nhls to\a vestanngt &%Qn@leh&nfatlmﬁ@pw edcergt 600 may

optical filter sets .500. Althou shows exenpl ary conponents
of recell%lPé%%BOS‘t?Vﬁ ‘W’H%?“?%Y%&Elﬂfﬁfglcﬁ lygceiyteei ver 340 may contain

fewer, differ enEacthf fikedlivh v Mipth SARNRNEIRMENBI FIRRY flcRde b Qefitdeapdble of
In still_other gl ement ati ons, one or nore conponents of receiver

340 rfay PErigecpitaliends. dn onpireplemenintionafked wevslengthoutiend filfer ehement 610 may
per f or ”ﬁﬂfﬂ?&e P16 188s dﬂgﬁﬁ AP @bt &%@Wﬁéﬁ%mﬂg of Fega{ré@quhfﬁdsrm)g c&rtdm

Fig. 8 illustrates I agram of exe conponent's -0
wavel engirbpariptsi(c.gl, a padticear watelﬁgﬂl),lﬂvfolfe lﬂ@kengvba'reﬁlaﬁldem thd lighst Fat ed,

fixed wavel e 0 i.ncl

oner v e A EnBROhLLdRef B oblic 1SS herRaR Ao TRy Gt PRl gl s e
610- 1, Gﬁﬁfe%ngtﬁglﬁﬁﬂ -b3it ma Y106l Optikal ﬁ@idlmbthéﬁ{vklvdlﬁfgﬂfsl’ﬁdzdtvﬂwal&ngtfl S|
mavelen h optic filter el enen tﬁ 610" or |nd|V|duaI£y as "

wav el gélﬁfrs mea 1063 mpxfransmihppHeal giggels at sspenduaysiengt 4a%x2lbebme>2block

Mag ne‘t | opiiem !sF%al@ apotHa'Xva‘v@Féhglﬂéa fi R@@wﬁ&@éﬂﬁlﬁ%tﬂéﬂ?ﬁf& Q@ﬂelﬁbﬁqyg rhe[y transmit

connection wt

] th Fig Oﬁ tical receiver I ncl ude a
devi ce cwpaisignalp dﬂégéwmgl&ﬂpﬂ% utghayapek qp@pdaw@algpt thqfw@welengbs and

ggg pr ch%g 3@8%%@?%@% 8%}:%8@-4 Eﬁ{r/ tr?ﬁég{efpc%}) 1t:al%ié|tnlal§% foLFfﬁ %JaVéiEngth

provi di M0 lae majy hlosk nratladbmgﬁcéa g othef mavelengleo Fmeﬂmwkleﬂ@ﬁ)))ptmhﬂltmyts
f d t t
opt 1 et PSSk Sl hE et b e 8RR 6l P e PBl e PR i

optical sigabwsetengfhandy tfreddivedbywesedleepq.h optical filter el errent s
610 may i ncl ude a_devi ce capabl e of 5f||ter|ng[ optical signals.
10

one i npl enent atfofrthes 8‘6“%@‘& Srityesh wapelreah ofticpl felfer éic@l@?’étrﬁmﬁlllﬂam

i ncl ude sachigyvad ﬂ&@ $iltoRId e frif<te ﬁva{faéﬁg‘[ﬁ@dtf’cﬁﬁ 8kt sbh qna?ﬁi‘ rhagn@fic device
receives |light having certain properties (e.g., a partlcu ar

wavel end2f maypepitien B{Qﬁb\xw@ngﬁ@pﬂ@%ﬂﬂtﬁﬁmm@ﬁ 6 brd in p gesitionrto receivamplies]
et RO Gl Lol 95 SRR G 44AF L.y
ot her wepesitiemgitaddgcerft 'rtO(qﬂlcv\Iaemlm 6ot (mlbmhgnetic device 620), may receive the
optical signal at first wavelength 420-1, and may provide the optical signal at first wavelength
420-1 to optical receiver 600. In one implementation, if fixed wavelength optical filter element
610-1 fixed wavelength optical filter element 610-2, fixed wavelength optical filter element 610-
25 3, and fixed wavelength optical filter element 610-4 are positioned in front of optical receiver
600, all wavelengths of optical signals may be blocked from optical receiver 600,
Although Fig. 8 shows exemplary components of fixed wavelength optical filter set
500-1, in other impiementations, fixed wavelength optical filter set 500-1 may contain fewer,
different, or additional components than depicted in Fig. 8. In still other implementations, one
30  or more components of fixed wavelength optical filter set 500-1 may perform one or more other
tasks described as being performed by one or more other components of fixed wavelength
optical filter set 500-1. The other fixed wavelength optical filter sets 500 described herein may

include an arrangement similar to the arrangement of components depicted in Fig, 8.

Fig. 9 illustrates a diagram of exemplary components of transmitter 350 of ONT 140.
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350 pRy llneﬁ}eastee Raldipl ¥ £ fifthXe eh@mgtmemaveelg@m @%%véh@{) 5,
400- 6, 400-7, 400- (collectlveli/mreferre to as "fixed
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Although Fig. 9 shows exemplary components of transmitter 350, in other
implementations, transmitter 350 may contain fewer, different, or additional components than
30  depicted in Fig. 9. In still other implementations, one or more components of transmitter 350
may perform one or more other tasks described as being performed by one or more other
components of transmitter 350.
Fig. 10 is an exemplary diagram of another network 1000 in which systems and

methods described herein may be implemented. As illustrated, network 1000 may include
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descri bed herej illustrated, network 1000 ma

|
i ncl ude Slaﬂei%%@%%&%cﬁ&%%g@@e/%&@ Y COPMIRISHING AEVIEesTRAYTRE NqCessesily

110, Optueqaiectgpéohhé&éd 16 3Re ari?:'ﬂ?er Qﬁd By Be &PhiakclbyHREMRGlatd @ﬂtmmh@onenm
(ONTs) 140-1, 2, one or nore custoner networks

150- 1, mde‘zce% ln onellamlesrzen%lg@dﬂirtaﬁdé@t pffls and ppserepo haffirgnoNTsprevided iand
a sipgl g Rﬁtaé)% lfTHeP%Lol&Frfg ﬁ da &If&rjo%n éhs%%oﬁa!q&#ghﬁ%ﬁ%e

130. As a sing |tter I rt
thirty- t(oet shown) may block any 1nterference from 0pp051te dlrectlon trafﬁc (e.g., may block

interference from upstream traffic in broadcast traffic, and vice versa). In order to avoid traffic
collisions, traffic traveling in one direction may include one or more wavelengths that are
different than one or more wavelengths of traffic traveling in the opposite direction.

25 Although Fig. 10 shows exemplary components of network 1000, in other
implementations, network 1000 may contain fewer, different, or additional components than
depicted in Fig. 10. In still other implementations, one or more components of network 1000
may perform one or more other tasks described as being performed by one or more other
components of network 1000.

30 Fig. 11 illustrates a diagram of an optical signal booster 1100 that may be provided in
the transmitters (e.g., transmitters 310 and 350) and/or receivers (e.g., receivers 320 and 340) of
OLTs 110 and/or ONTSs 140. Optical signal booster 1100 may be provided in the transmitters
and/or receivers if an optical network (e.g., networks 100 and/or 1000) includes high order

optical splitters and/or experience optical power losses. As illustrated, optical signal booster
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connect i Koo rth e

760, vor cbelble et oteal i Subug oTE Y hOlE ot PElHE e PR 1P,
190 (not11Werwh)20-3, and 1130- 4&d1llgd:tﬁzelyp‘éfenadi tof asb‘epnchﬂ)élﬁphrfa&e ¢coneérteiie] 07 or

connecti on, . ou ‘1 i ng, or other simlar mechani sm by which
opti cal @H‘dﬁﬁﬁﬁyaﬁm’egf’l eE‘&’r"F’ft@c}qg Jone optical component, 15
may be inpartedghéh 6F fﬁc@m{ﬂé@@kﬁ Bﬂlcglpﬁlte@@illg(?iiﬁ}q{i@lﬂ&ea&:@ice%éﬁ’dm ¢t
single OF'[I cal fiber 1010 may permt ONT 110 to opti cal Ify conmuni cat e

wi t h opt liiléingoptical sigpaly. 3m ong Ampleampntaienfixedpayedaethsanyisdl fEtet bl 19anay
transmt 1

oonann, tda th GhES! A0l Xeckio8l i EB NoERb fdht 1SS ERRTTARG (o
by int erenmthatla vw‘e]engh) cdnip blveking therreniewilaed thel ligho n@s ﬁmqhbrmhewnat Fign] 1,
br oadcast a u r.eam ffic 0si ngl e

oo T BET Gk BRSPS AL | iy Ao B e B RRRA S o
Ar ecgal szkglefngiht @or é;mntple, bpm) sighats hlf@sbt kve&ElyngtH ue? ﬁeﬂi@ﬂﬁeed‘emmby fixed
opp03|te | on tr oC Lnterfere

upstr ean‘f"%‘f"gﬂnﬁﬁ‘é’ fifal @?faahlégslt 3?%1 =f1f=’%/dh 8 sgeopq a@ve)efﬂggla?f(’ ?-HlaéSPB ggeetvgd by

avoi d trgfddiveaveRhith 9bQas fittd @Afl t)&%ﬂtfc@l"s‘?ﬁdaf&gﬁ tH‘rdQﬂeﬁ/thétﬁ@,QO-@ YA received
i ncl ude one or nore wavel engths that are different than one or nore

wavel engiyhidxegrvavelgngth eptiahiisen Hd 013naltdr1@tléaipt@plﬁ at @urth seydength 420-4 may be
25Al tho nent [

2o o ity SN R TR AR B0y
addi ti ornabwdomptmabmgrmlstetlié'lmstd@ptlcmgldﬁﬂal,EﬁgnndieﬂengtbﬂQG)Q fbtrﬂlewavelength

i npl ement.at e or onents of n

one. or - mDe ath Rl SeReeiBh B P R o BB G R o SRS 12T ¢
ot her corrponent Betails @Bﬁmﬁrv&av&l@ﬁ)@h optitfal filterd 1110 thassbe sintis: (@ tltﬂsa&rammsof
an optic

o t 1100 t hat d t
oo tQespelabere o CoueLim ¥ S BrBSE S0y PRt W Eig. 6. g
recesyers 320 apgthdAQhti afbiliwdddddvardd Pr20hHsindidfe a RdGRdt c§ﬂn9:ﬂ§|an

booster 1100 may be provided in the transmtters and/or receivers if

an opt i calticelstanelirtoda aptical gignaloyiksereger anpditete (260 hidhardyhwes the grical

R e S A T AV SR

1100 rraymclndd mtmddodecmbtofdpﬁed ((&E@Mbmgtdhvio@thiat@jnvértsl anexpﬁca:l ig0all,
1110-2, 4 13(1)1 31:1 s1 ]"1 afl rgfctmam ry?flﬁal‘lre t1 a?sl nals a fx‘%d \4
wavel engfl pop 8 I Yer &8 1o %r | n ?d‘uﬁ?f}’p Bl SERLLY Ve 5136%
optigal 4230L1 escodd %véleng&nmmm&hﬁ wﬂ‘&ﬂ@g@pﬁmo&’a lancaﬂjﬁl'tht\atadaeﬁ:g@]m le  @fay be
1120 1, 1120-2, 1120-3,. and 1}30 4 5 collectively referred to

"opti calfe%‘ﬁﬂd by rqEesondias oriical anpludegonegricas 1424 diom (PIEESPOng g, 8‘811
anmpl i t udgaveRny@IdpBtal K@@ 110, Optical amplﬁa@éko%eﬁérﬁm\eﬁégfdoﬁm dﬂe fREivea!
filters 1110 may include a device capable of filtering optical
si gnal s.optiRalgigaalsipersirehtignalsonith grestecimpinedesrgd mappinghthe pmptiede 1110
may incl
ot hen et PR Sl o bR orEAISEIK R Kob A0S 03] Bhy R 1R
whi | ® bl agiitudy coheeried npumﬂagnaifllimda, dpt1gsﬂtamplimdé oorivieger KAGBNMayouELg 2
11, second amplitude converted optical signal 1130-2, optical amplitude converter 1120-3 may
output a third amplitude converted optical signal 1130-3, and optical amplitude converter 1120-4
may output a first amplitude converted optical signal 1130-4.

Alternatively, optical signal booster 1100 may include a semiconductor-based optical
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10each fi xed wavel ength optical filter 1110 may receive an opti cal
signal at a particular wavel ength. For exanple, optical signals at

first mave%g%ab%7%%p 1 may be received by fixed mavelegg%ﬂﬁﬁa&hggL‘
i 1 nay be

filter 11 optical signals at second wavel ength 42
received by fixed wavelength optical filter 1110-2, optical signals

f i ter PG CARRbS of brostnd SR &L e o fwﬁfjeﬁ’gtvﬁ' oo ot b

15 received by AlteghWay all eh@itdexepbiatpdontgoht@s oddplidalbignbd Beeter 1100, in
mavelength optical filters 1110 may provi de optical signals at first

wavel enctthera aleTen%%n%Pf\%kf%%h'gqq%tembt?ozmytquw fﬁ;ﬁ’\f}’él frgent of addifional
and fourdohpsried BRIEDIALOmFiE.Q1CH §tﬁ§&9&%{33n@9€aﬁ IfyHi’lnﬁc;ré‘E]&nponents of

converters 1120 % | s of fixed wavel eng ih optical filters
1110 Srayopieal signpl boosteol H0R eray pfeefatnm PRASOTARAYE pthbe@slgslﬁ@wwpdn aadmmmﬁocned

wth fi zbgrdon\él%y ofd hdt 9! &/)bl?e% Jf'oﬁ%sl%a?%?ﬁ%ﬁugw of Fig. 6 20 Each

of opti anplitu e converters e ‘a device that
converts an optFigal2 dapiptsad flowtlaraef an[ekfempihrysprgnasl 1200tfbr pgoeding one or more

lit . d.., Which b th | st t
222n;ﬂ ;?@( ﬁ%ﬁggﬁﬁ@ éﬁtfcgﬂao%%? %&: or Oélgng}g nt':IB afugfva%ggi% (ﬂgﬁvelengt ne
i ncl ude GpficQ@lefsah ah OpteaPadtibikahceh@inRRb hrﬁ?lbmé&ﬁ@ns Rageidedliytis e1r dHat
S

converts an optical signal intg an optica ignal with a greater

anpl 1% udeplemsatagion pErcsss P may be ppderaied byOLT FLangloy QN% 7 Ipgnothey. 1
second Vi@l}?ﬁ:'tﬂ%ﬂﬂhbn %3196 ér all b ﬁche\é@l/ﬁio*%&gﬁ %&0md B Qgt?me or groujcaj

wavel ength 420-4 may be recei ved pondlng optlc
convertekswmiE@hﬁﬂwﬁﬁ@bﬂuésgﬁﬁdﬂdﬁdﬁ@he@PHbM@Iength optlcal fllters

111.0 Opti cal R%)hl'ugti"e}qg i%%“%’%h;% gessli]‘%ﬁ nV\\.'ll r|0v1t31%8 o?g%lngd

optical signals to optical er a and may
out put tvlmremrgh ioptich: smmee/iarah e;itmphetwaﬂc (bloghaﬂm) dﬁdrpm/x:amrpd)ﬂu, groyd offaded

anpl j tude c rter 0 |tu e. con erted
ot e SRR D! TRES i e b Gl baulogh Toas s BT axeimgieginiapiegiapations
a secondieaimbkd bbide i envedtiondvidiRipE alang b GRakmiki B9t Pof DL | PR¢whdhay bide

converter 1120-3 may output a third anplitude converted optical
si gnal Praddes in apapisst netyprkapyehias pefwotkolpPe pek include gng oimgredived wavalength

first aryghbélg@lﬁcéngekg&w@éo S%L?'lg@ﬂalay kAR 4ne ﬁlsﬁepﬁba L Vel denath

opti cal nal booster 1100 may I nclude a sem conducto ased opti cal
WD 2009K¢ﬁ9&@%ﬁ@$ﬁd@2008/084514 anplifier capable of boostlng opti cal

of S0t cau oot phershayn P BETL En Bhkal Sl RN R BHGER BheiRIRARE Wi
si gnal bhn)ﬁ)tedrwalr&léﬁ)g’[mptlmSﬁmd(bfoek\&230)£bnfefoét}$rgtroupcu’f fﬁddiwhv@ﬂ%ih optical
conpone s tha d i.n . till. ther [ mpl ta |ons
oo o e Ea AR e St anaptialcoghah e oplid suradhBBk Fap ek {6
one or rgpfieal @ﬁghﬁrmat If@cea%swlthhﬁ@ise@e%téamx@@ wﬁea&cgtmﬂmbyﬁmgﬂ@a{ moe
ot her conponents of optical signal booster 1100 12

depi ct s E8T exale inimplemenigiioas deperibadabpyiacanncetigrpwitly Flgﬁf‘bmd(ﬁ? atghdied
or npre v&dvél@ggt%gﬁéa?%?(%x@g%ﬁeré%r ﬁ%gpt ng{ﬁfl ]gpff]?ar%ulwa%elen th, Onf of

dynam cal | y-atti vate el engt ers in an optica
net wor k ,fixad wevelenpgh omwhk@itee remeats i6<b®1 map bs eelediesthshiley Blitar clemenbioe fiz@

| npl enenta‘%l'eo ho]g)t'ic%fe ers an m Befis Jv?”gagfna O‘12'1_ 1 ﬁ%ggé(g@xe?grr

140. 1 n "4not ment at1on,
per f or medhvbigngh opdiuat ﬁtdﬁ\ell@eenos 1 (glmqpsmbn dﬂ\ecmptﬂcmcsigmdls Aga Pdrticular

i;gguggsgag%pg{%ﬁq ﬂ]g {yfi\éq thfgjtlaeﬁlt;g'lé%gr%glgt%t 8 (rjnaly r‘t])e 1F3|031t10ne§ ad acr:ecl)l? E)S S
30  optical receiver 600 (e.g., by magnetic device 620), may receive an optical signal at the
particular wavelength 420, and may provide the optical signal at the particular wavelength 420
to optical receiver 600.
Figs. 13 and 14 depict a flow chart of an exemplary process 1300 for receiving an

optical signal from an optical network with one or more dynamically-activated fixed wavelength
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wavel ength optical source in an optical network (block 1210), and
provision of a group of fixed 1l5wavel ength optical filters in the

optical ne{wonkoegck 1220). For exanple, in inplenment gt GHaosnsssise
descri bed above in connection with Figs. 4 and 5, transmitter 310 of

OLT 110 (which rmay be provided in an optical network, such as network

100) mayolgggll i’g&?s&%%iﬁgg {Bq{:n?)leﬁﬂe?‘lﬁgoﬂadé%rﬁﬁgqlgreﬂptlh Bﬁ‘é %ﬁgﬁgﬁgﬁocess

Recei ver may 1 nc e one or nore f xed
optical 1300tneay txgtesfo5OG by20BE 11 € (et hyy retudvan 326) dﬁd@r oNg, l@r(egpﬂ)jzwbiver

opt cal i BEMBHTRE Bl Bty R HERGH ARE et B i KER VG ERBhter

opti cal ddvide&fr@rdﬁi@)bfﬂévlsﬁj iacléidg basethday ohplmmm/@r@ﬂh 190. t he
optlcal signal (bl ock 1240), and the ogtlcal si gnal e received

with the sel ect &d iHysgalad {181 BnBioRes 3¢ Q:%‘F‘YP‘?SHE‘@’Fth(YTﬂGEP RT apoapdipal spggpl at a

exanpl e, ywh 1o BovR 3k aﬁﬁ&nﬁet%&%lo@le o ﬁm\ae saectﬁ)%@@ m@mwwdgﬂﬁﬂﬁal
4 and 6, each™fixed 25 wavel ength optical source Wg{enerate an

opti cal Siteydeim agroap phfixgdovdvglengibwptiea glters bayed oafther W%@& \od [theeraptipal

opti cal ol
fixed m{}%‘}atéﬁ%?% ogﬁ? c% @%%E{[% Hﬁql?@%@& 0%9 é)S'r%rgfg);ne it f %e\?ntgéé:ﬁggglgtlr}al;?g '
posi ti ons b, Sk otredergiix epticaliilel sstGon oﬁm’cmcal?,?.ﬂ mialyeeceejearrmpncaﬂs 4@nalnt a
a p05|t|on to recejive, optic ignaljs at a ul ar vel 420,
7 rodd weiricuiis e EstetPhe SR B Blied onlu® Rl G i D e beitaas
adj acent tht @1te0DEhér Fr f1RE Wavaéngawpt(cel ﬁltar sétysomacﬁagﬁetcbaieme 680 ay

may receive an optical_ signa cul ar wavel ength 420, and

may provPegBionfie sshcted dixed W@Yﬁ?ﬂg&% ontwél f&%@r Flie%ma@l Ovin gy @Psé‘i"@?ttﬁ roesfyeogtical

optical §e6el ¥8%alld0tar wavelength 470l 9S- 13 and 14 depict a flow chart of
an exenplary process 1300 for receiving an optical signal froman

opti cal networ kRefuthngiedigri3nthe epidsphsigial aialy pe pravidedtte an ¢pticalreceiver via the
el L ¥ SO08LOERAPLICT WTMTIORE! 0l L s o,
process desaﬂ)edabom:l pemfeotionewlittoFigCh, Tixed @.ragﬁe@th o;lu;cak BloeiclearenBR0)may be
and/ or ONT. 140 .receiver fa I n an er. ementcat{,o
Some or Bavitoged ieicdtie SR RRa SO0 ek bY Medhy Sarst AP BRVKRE e
group of optiemi sefsl atitiCpadidueg wakclendth 42h, agd fay paobmeawémrcalca&ﬁaﬂ&@he
particular wavelength 420 to optical receiver 600,
20 Process block 1320 may include the process blocks illustrated in Fig. 14. As shown
in Fig. 14, process block 1320 may include determining a fixed wavelength optical filter element
with a wavelength that matches the wavelength of the optical signal (block 1400), initiating a
magnetic device to move the determined fixed wavelength optical filter element (block 1410),
and moving the determined fixed wavelength optical filter element in a position for receipt of
25  the optical signal (block 1420). For example, in implementations described above in connection
with Fig, 6, fixed wavelength optical filter set 500 may determine (e.g., via processing logic
330) which of fixed wavelength optical filter elements 610 matches a received wavelength (e.g.,
fifth wavelength 420-5), and may initiate magnetic device 620 to move the determined fixed
wavelength optical filter element (e.g., element 610-5). Magnetic device 620 may move fixed
30  wavelength optical filter element 610-5 in position for receiving optical signal at fifth
wavelength 420-5.
Fig. 15 depicts a flow chart of an exemplary process 1500 for generating an optical
signal at a particular wavelength in an optical network with a fixed wavelength optical source,

according to implementations described herein. In one implementation, process 1500 may be
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5As illustrated in Fig. 13, process 1300 nmay begin with recei pt of an
optical signal at a wavelength from an optical network (block 1310),

and sel ectygnfp7dieh | Xed wavel ength optical filter fromgg &
fi xed wave engtﬁnogtical filters based on the wavel ength 6 2@%@8 a

optical signal (block 1320). For exanple, in inplenentations

descri be i npection, W th Fi.gs. fLxe vel.en
optical‘@??ﬁgéfg%Qngégg?éTgcgﬁ%%®ﬂ§§g5§g§b?§ggﬁgg(%ﬁ“o%1]%§PE%%%§%HH
at a 10 gather tnplatensaion] @ngtdr.all Of erooéssfl2aEmaynby pirionged by pidticaldeficd srer
el enents 610 . be.selected as the fj]ter el t for fixed

vavel engFRIEHAIELSFS odiie Seragos Oht hagdBE T ce 620 may
position the sehgahmglattd ¥ate By Bilo8AS Y FOPRAY Bddin With b QbteRhiRIMALor@10 I N
a position to receive optical signals at a gartlcular wavel engt h 420.

Ret urhi rigjavelsnpihgf an gptiqahggeabtq Easmiliiy ampriiealnabwors {blork 4 09,@négelecﬁon ofa
opti cal I, i : he. i th.onpt.i ALt er
(bl ook 15584 EEnith BplP okl L Bebup of ied ML A0 RO LGB, Haucd'diine
connect i dsferminct waivglenggh (Hldokeld 2()a Vil exegtiie, dp bieciad pldndntagion gkmneront®d Rr

may be itioned adjacent t tical,recejver 600 Qs _ netjc
Govi co OB RERREaTRlene R of R LA LGRE Bt fyPhci LTSRS
wavel engind of ARed wundlangth dqptioalisohercésvBoal: iscabatié ghatherating fhe optadal sigatl af the

wavel ength 420 to optic recei ver. 600. 20Process bl ock_ 1320 y
i ncl Yde GetrEmpied 8"@§%‘ellﬂﬂbg\5%f efnpig if theglgtermings &?vei%!g%w&’a%ﬁfémaweﬁﬁhﬁo-ls

14, proGesstelRbedict 3P sEBM fixBE Litdefied SitithINbRGe 30d-1 X&gen\é@d‘t’@t’h@B?ﬁ&ll si%nal

optical filter element with a wavel ength that matches the wavel engt
of the opickitds capablgaenqringapticd omnals phiins§ waviclrgeth 428dnet i ¢ device to

Che det . . ) .
1410) , and" movi Ry T he! SELITKE, T hoRell bl flenREY nd PLRRA fxed
el enent waveknghopti¢ad souror (bloek d 531). &br @@miplee inaptplaraintasibonddscrilizt @bdwe in
1420).. E le.in Lnpl tati d jshed ab [ t]
200, SRR ri, B SRR R ARG D B8 el
(e.g., Mirst vaveRASHI400-1landintry DBOjidanhé 6ftical sigriakad opacabmingt M0pplaiopetal
filter elenments 610 matches a received wavelength (e.g., fifth

wavel engtaycapge 410, 9‘56‘8“%‘?51?’%%9”& &gt ¢ device 620 to nove the

det erm ned fi xeghpiaN&hf18s feseitbddaBleirf i BlovRlc SHE B mbR-ifkexpefivBRY
610-5). Magnetic device 620 nay nove fixed 30wavel ength opti cal

filter eyaisngtheadbsdifisayrsyXxantinalisourceseandioy prroraperk dekperistyradynamically-
fifth V"%‘éﬂa‘?&ﬂﬁi&d%&‘ lgn%th for fixed fregﬁe%c )]ognigaq RhitGhsSn & & (R ARG 2 i fldes
exenpl ary process 1 66"F 6 genera |ngya optical signal at a

par t i culome overer aptigal Hink rersumatipes (€@, ahetantomkofficd) indofid aretoramptidaé negftvhrk

optical ,source rdi o_inplenen i ons. .descrj bed herein. one
ol et BTG O RS s M a o RSN S 0B 57 516 BT R B0k EoiAs S
Eer f or meg nlvye @ﬁEalﬂ)ilﬁ térénighls (cbyrh sh rtamlslajz térfnumiddl} w&ﬁdé@bia@llblbm? Fo€. 9.,
y transmtter 350). In another inplenentation, sonme or all o
process ¥Z0PCra P ERIEPFUF AT 5 Y HirfBt HEror drhiods may PERvieR fted eavrlensth
i ncl 4di RGtiedl seured Ml NGoP-If kA vAREL RS H ENCalAfrs ASini dptitk hE@oRE TR htBms
15, process 1500 may begin with a determ nation of a
and/or methods may generate an optical signal having a specified wavelength (e.g., the fixed
wavelength), and may select one of the group of fixed wavelength optical filters based on the
wavelength of the optical signal. The systems and/or methods may receive the optical signal
with the selected fixed wavelength optical filter.

30 The foregoing description of implementations provides illustration and description,
but is not intended to be exhaustive or to limit the invention to the precise form disclosed.
Modifications and variations are possible in light of the above teachings or may be acquired
from practice of the invention.

For example, while series of blocks have been described with regard to Figs. 12-15,
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5wavel ength of an optical signal to transmt in an optical network

(bl ock 1510), and selection of a fixed wavel ength optical source from
a group of whixemMayel ength optical sources based on t hegled-assnisind
wavel engt h (bl ock 1520). For exanple, in one inplenentation, renote
controller 190 may determ ne a vvavel ength of an optical si gnal to
transmit, e

opt 1 cal -5 rRELIAEbIoH e PREBRAET Bl G5l PRt R MR hdent
at the 1ﬂod$nmherwcfommdeh@mlgtlﬁ For exanple if the determ ned

wavel engt h was wavel h 420-1.. renote, contr.ol | t.
fi xed wavel engt i §t| Elfarg ut i%mﬁ?fgmfmﬁoasggsﬁg}?% rffl?\’em%’p}f "él sfingeﬁlaa
si nce i tmhsy didhrht RrigeoRotivargfigpire adnddiagitaksinalie iiplahentaioas elmgmed in

420- 1 As further sho in Fi ptlcal Si

be ge%erfé"?éiéu‘l‘iﬁ Threactial gadtveage €9 @BS%W%F%%@PHO% VELE UsSg (R Egqufﬂ%ck
1530) . F&ﬁb(ﬁ’ﬁﬁéﬂ& @eschﬁbd'ﬂ%@u?ﬁ%@% %itﬁi@%f ARG BROVEe bﬁbratﬂeﬁ dnd behdvmr
connection wth Fig. 4, fixed wavel ength optical source 420-1

gener at ecfght embddimennuks dgscribied whwet\r@ﬂe@ngqqa tepgpeqifip peftwaggy C‘Meo% h@élg

t he opti I Q

0, s e Bl RpAUSLIRL S PLIH Sy e Rl AP
descr i begnlelireerts hﬁydmﬂMIddEerhm lareinDr e | nexpensi ve f| xed wavel engt h

(or fixed frequ t.ical urces and/ or ane_o iQ gensi ve,
Cynat cal 1y SoRuTHebEBen pPtisn HEGE AR Loy Rl g ah ey ot
opti cal Ilﬁdrfoh% 6nd &t ridte fﬁﬂfctl@@ The 1WBIE nalyhedluden@ldwebes seoheas@h apflic@tion
optical line term natjons g at acentral offlce) and nggor re

opti cal W@@lﬂﬁméegrét@wlﬁ%ﬂsor@ rogramgnable gateyigy  joBVare, pi asAmabiugtionef ¢

optical jJd-featahdidtdidon may include one or nore optical line
termnals (OLTs) that may conmuni cate with associ ated ONTs. For

exanpl e, in oneEvemthevshratidubim combimatinns & festumsd otecitgtin divsclaimy and/or
provi de ¢

el el B VF Rl SRSPL kB L BRI Bl THEL B ilVeEh, 1 ot
met hods nrmlyy gfahese dtaturenmapbd @albisdgn slayhentispepifcapexitéd mdhaelwietsendioh
(e.qg., e]fl edhvvavelbfe 9t h), and may sel ect one of the group of

fixed waVETRTGIMGPRILHF ™M I ters based on the wavel ength of the

optical signal. Nbhgensns e r iastelicton iRt hods pmyntrappleaatz@l {HdaldaRtdoidtued as
signal with the selected fixed wavel ength optical Lt er. 30T

h
f or egoi ngjittfakarepssntigio @F“i“f?ﬁ‘ﬂ%?séﬁ‘ﬂ}?&l eseigd as T"%C uddsoats I&ﬁg hergin, the
descid ptiffe "PUE idtendB@lo thBhENHRD RO 8eBX PAUSLINE RE itk ib inlnlded, 18 term
invention to the precise formdisclosed. Mdifications and vari ‘ations
are possiobk'eor similardénguege is hesdabontkert e phiasryDased ont s iptendaddameas "asehmt
practice V. xR whi l e series of blocks have
been deslggsrt b&elga%wb?hﬁﬂéeséggb&mf gﬁgs. %rg"leS WO
2009/ 079167PCT/ US20081084514 t he order of the blocks nay be nodified
in other inplenentations. Further, non-dependent bl ocks may be

performed in parallel. It will be apparent that enbodi nents,
as described herein, may be inplenmented in many different fornms of
software, firmmvare, and hardware in the inplenentations illustrated

in
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5 the figures. The actual software code or specialized control

har dwar e used to inpl enent enbodi nents descri bed herein is not
limting of the invention. Thus, the operation and behavi or of the
enbodi ments were descri bed without reference to the specific software
code--it being understood that one would be able to design software
and control hardware to inplenment the enbodi nents based on the

descri ption herein 10Further, certain portions of the invention nmay
be inplenmented as "logic" that perfornms one or nore functions. This

| ogi ¢ ma¥BHAIS\(AIMEGAr e, such as an application specific
integrated circui field programmabl e gate array, software, or a
conb?natlon of ha%ﬁ&ém%cgﬁﬁm% tmgre. Even ?hough payticular

combi nat i ons anbpicablinertesinit OLBhdt@tthides:t he cl ai s and/ or 15di scl osed
in the specificati t hese conbinations are not intended to limt
the invention. Inm?gk T ransgR{jer SPOPHYIRg: f eat ures may be conbined in

ways not specifically gneel st ﬁ:@dkgeelﬁgmdﬁﬁcﬁ@%%tﬁété&ie%@ﬁdpﬂc&lhe
speci fication. No el enent, act, Or instruction used in th

present appl|cat|%&N%Pkﬁﬁﬁ$ﬁﬁ¥d@mﬁbﬁﬂ@ed as critical or essential to
the invention unless gh&dl%yeﬁtqﬁﬁg{am@‘gmﬁ h?‘dﬁpcalﬂzﬁ?attﬁ‘esﬁ dsed

herein, the 20 article ™ nore itens.
Wher e only one i temelesgihnt endedtal tetveork,er m "one” or sinmilar | anguage
is used. Furt nded to nean !base

at least in pg?rf ea‘%‘ °Eftﬂoen‘1“88‘ém8553f’ﬁeg“’m‘ﬁ“§ﬁ el 8?'1{%315\%?‘? ses W’%"F% pang

CLAI MEDalnSirow operatlonilband\vﬁm&h@&lo&f et §i9 tdﬂaoutad’glﬁ) RdrloGterd depRatt®itHvpal
(OLT) that includes; an OLT transnmtter conp r|S|n% one or nore

fixed waPRAMSHEE PP ingasierng pdidated fatrapsmbliom moxsthap Esre gisalifs gaesecord a

first waygdoangh Bica®RRGer second. N Optical waveguide that transmts the
optical signal at the first wavelength in an optical network,

where each of the one or nore fixed wavel ength optical sources

compri ses a haser thauk@h & ofifth 1 WhPPAE B 1 ﬁ@@%%%g?%@éggg%gggabout

si x to about eight onet ers’ separa
i nt er nakénfignmedud:ated to transnmit fromnore than zero gigabits per

second to about ten gi gabi r _second. 2. The system of claim
1, where the&%f?JFuP%ﬂ%@n%%§§B§§%%C%F@B§S§Fng | ogi ¢ configured to:
select one of the one or more fixed wavelength optical sources based on the determined

wavelength.

3. The system of claim 1, where each of the one or more fixed wavelength optical

sources preduces an optical signal at a distinct wavelength.

4, The system of claim 1, where the OLT further comprises:
an OLT receiver comprising:

one or more fixed wavelength optical filters that receive an optical signal at a
second wavelength, and

an optical waveguide that receives the optical signal at the second wavelength
from the optical network and providing the optical signal at the second wavelength to at

least one of the one or more fixed wavelength optical filters.

3. The system of claim 4, where each of the one or more fixed wavelength optical
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determ ne a wavel ength for the optical signal; and sel ect one
of the one or nore fixed wavel ength optical sources based on the

det er m ned wavel engt h. 3. The systemof claim1l1, where each of
the one or nore fixed wavel ength optical sources produces an opti cal
signal at a distinct wavel ength. 4. The systemof claiml,

where the OLT further conprises: an OLT receiver conprising:
one or nore fixed wavel ength optical filters that receive an opti cal
si gnal dilters coppoeRs: wavel engt h, and an optical wavegui de that

receives the gﬂltlélgf!%% ﬁ){eﬁ&@ge&?&gtﬁ quxca%fgn&e%qgifﬁﬁqgﬂ%e%e 85”1 Eugl?also i cal

networ k and provi e S6conaTnave ng R to
at IeasqﬂmmMyofwmhﬁmgmg or nore flxed wavel engt h optlcal filters.
5. The system of cl re each of

vavel engt h opeTAEafte Beraley e atypes dus ot e Bordl offxelivglen s ppiaier

wavel engidmeaRid & pbsifidnl foLlecVifgRRbtidaNdknal &GRS eBordRtdveRhetB;iAal s at a
plurality of wavel engths; a magneti c- based devi ce that noves

one of the pPuPRicRkrgeester fhasaserives i opiea siza et Basecpnd vavelep@fiom et o a
pOZ' Ui 0y dvRl ofEThe! Iﬁﬁgllltﬁyr&?ﬁf?&f\!v lenSth 9p@al Afierelihefigcond wavel ength,

an optica el ver t Feceives the optical signal at the
second wavel ength fronlthe noved one of the pIurallty of flxed

wavel ength o tlca f|| m 5,
where the oUF 1 ur dhepellorFlEas e teor S it Pk Rugd |

sel ect eoffigufedittre one or nore flxed mavelength opti cal fllters based
on the second mavel tical naI gt t he

second wavel SHGE A %@BSEQ’P{FJFXBﬁ@géaV@ﬁ’ ?ﬂ“ﬁﬁtfﬁ 1‘@@?688? 8% f the

one or RRWEeddixadd wavel ength optical filters. 7. The systen1of
claimb5, where when selecting the one of the one or nore fixed
wavel engt h opfiovida theroptieab pignal phde pregrdwavelrgathdeythe opticat ieeeivravia the selected

confi guiLelsfiBs one or more fixed wavelength optical filters.

7. The system of claim 5, where when selecting the one of the one or more fixed
wavelength optical filters, the processing logic is further configured to:

determine one of the plurality of fixed wavelength optical filter elements capable of
receiving optical signals with a wavelength that matches the second wavelength; and

initiate the magnetic-based device to move the determined one of the plurality of fixes
wavelength optical filter elements to a position for receiving the optical signal at the second

wavelength.

8. The system of claim 5, further comprising:

a remote controller that adjusts wavelengths of upstream and downstream optical signals
provided in the optical network by controlling one or more of the one or more fixed wavelength
optical sources, the one or more fixed wavelength optical filters, and the plurality of fixed

wavelength optical filter elements.

9, The system of claim 4, where each of the one or more fixed wavelength optical
filters comprises a low loss optical filter that selectively transmits or receives light having a
particular wavelength, while blocking a remainder of the light.
2.



determ ne one of the plurality of fixed wavel ength optical filter

el ements capable of receiving optical signals with a wavel ength that
mat ches the second wavel engt h; and initiate the nagnetic-based
device to nove the determ ned one of the plurality of fixes

wavel ength optical filter elements to a position for receiving the
optical signal at the second wavel ength. 8. The system of claim
5, further conprising: a renote controller that adjusts

wavel engt hs of upst ream and downstream optical signals provided in

t he opti cal E Qg cgntrolllng one or nore of the one or nore
fixed wavel e gth %ﬁ? Caro8Et s, the one or nore fixed wavel ength
optical filte#s Sptmahd:txtrdilﬁt@hwaBdON"E/) thdt ifcluded wavel ength optical filter
el enent s. 9. The system of claimd4, where each of the one or
more fixed wavel efigPH I GEPSRIEFT COMPEERE conprises a | ow | 0ss optica
filter that selecti Ve'dﬁebi‘ﬁBx%rﬂxfeéw‘a{}elén%ﬁﬁdp‘ﬁ@aﬁ s&dr@é@tthaft‘?éﬂefhgea%opncal
particul ar wavel ength, while ocki ng a renmai nder he |ight. -22-
10. A system conpﬂ*g@i#@ﬁr&nv%pﬁgﬂalaﬂgetmrk term nal (ONT) that

i ncludes: an ONT tran :

wavel engt h optlcal so%ﬁtéﬁg‘ ‘QE@EE?Q %Egﬁt%h gﬁfﬁéﬁgﬁa ﬁk#§gq?m$ﬂ%
wavel engt h, and inan opteal mqfaWonkaI wavegui de that transmt the optical

si gnal at the firs vel ength{xgn ﬁ\n opti cal .nﬂjtwork, . Fr%/:;uere.
each of the SHES8 PP REGORaVET A ?{‘g@‘p‘tpf“c' PO CUBRIEY A T LaYng
| aser haHaftgw dpdi@icnMen@piaiahngeRf BRmeyik & 4boliPdde ndormabaiHepsht¥d At@wabout
ei ght nanoneters separated_at two nanoneters and being internally

modul at @8nemRsters %@ﬁi"@g iptermallyappdulatethln Urpigit Hpg aiore thayesro gigakifsarey sscond

about tQ@atg,hgl@pg;ggblg%r fegRNd. 11. The system of claim 10,
where the ONT further conprises processing logic configured to:
determ ne a wavel ength for the optical signal; and sel ect one

of the one ot, nor r

det erm ned vvia{/el eﬁh‘% ﬁéﬁ% %}éﬁﬁgaqﬁkﬁgﬂggsﬁ 1%&’ ‘%@?ﬂs‘g%g&mﬁﬂ fc'Eeach
of the oogfigorednmre fi xed wavel ength opt| cal sources produces an
optical si gngletennmea“qgw%fen&ﬁtfor\l\ﬁ tlcgl%gna] and

select one of the one or more fixed wavelength optical sources based on the determined

wavelength.

12. The system of claim 10, where each of the one or more fixed wavelength optical

sources produces an optical signal at a distinct wavelength.

13. The system of claim 10, where the ONT further comprises:
an ONT receiver comprising:

one or more fixed wavelength optical filters that receive an optical signal at a
second wavelength, and

an optical waveguide that receives the optical signal at the second wavelength
from the optical network and providing the optical signal at the second wavelength to at

least one of the one or more fixed wavelength optical filters.

14. The system of claim 13, where each of the one or more fixed wavelength optical
filters comprises:
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13. The system of claim 10, where the ONT further conprises: an ONT
recei ver conprising: one or nore fixed wavel ength opti cal
filters that receive an optical signal at a second wavel ength, and

an optical wavegui de that receives the optical signal at the second
wavel ength fromthe optical network and providing the optical signal
at the second wavelength to at | east one of the one or nore fixed
wavel ength optical filters. 1l4. The system of . claim 13, where
each of the GRETHY H’%Jéb@gﬂa%%lﬁl%%ﬂcéﬁ@%&&‘ﬁ%/‘#%‘gﬁt e opEcal Bapals das

a pl uraldiiniQbs fhxfdgthgvel ength optical filter elenments that receive
optical signals at a plurality of wavel engths; a magneti c- based
devi ce that miAEBetisrhaserdevinethpl meves preoidhe plimelity ofidved wavglensth ppticabfilter
filter : L ro LM ' i.gpal at the
second vaga s pBidafBSich e hELRREE LK) Ant MR ERE 80, The
opti cal si gnahopticaleezive dtehiccairos dieapgtal signadmt thih eecomd/ wavetengthdfont the
plurality of fi vel engt h, optjc fil e| ement s. 15. The
system d‘?‘/ov(??i 811%?)%%% %E&é’?ﬂﬁ%d %1GF%LPR%?EI ﬁ%?fﬁleﬂc@g' processi ng | ogi ¢
configured to: sel ect one of the one or nore fixed wavel ength
optical filters based on the_ second wavel ength; and, provi de the
optical signadb- at Thaeystardshindderismghn ONT ke spmpesss Progeseing leicyj a

t he sel ggi@fi &g of the one or nore fixed wavel ength optical filters.
16. The system of claim 14, where when sel ecting the one of the one
or nore fixeseleghord adiiies dneopmorseixef vavaength eopieal giligrsdessdieg thepgiandi s
further [ Gur to: determ ne one of the plurality of fixed
wavel enﬁﬁ%&%wgg filter elenents capable of receiving optical

si gnal s wi t hp@avidavtel opricd] kighdl at thesdcolbsavelregthec the dptial ekangtviy thaseibcted
initiate thflma netic-gased dIeVi e to“ﬁove t he determ ned one of the
pl ur al i 2° BF1F PLE HEES feéln“ﬁvﬁe%gf’%téﬂa i¥%er el ements to a position
for receiving the optical signal at the second wavel ength. 17.
The system of claim 14, further conprising: . a renote controller
that adj ust s avellisfytire obsligpld, wéam@ﬁasgmgﬁe@awﬁib% e morgyfveads
provi dedydvfeddiCotiehl MRls, 18 pIREK B Yot OB hlrMel dMGo@8E1P" nOre of the one
or more fixed wavel ength optical sources, the one or nore fixed

wavel engt h ogterenine dnielof the pluralitdof fived plavelergil gptios! fliexdementsapangeh

opti cal récieivgn%rOpﬁJ:a? EEHatl?with a wavelength that matches the second wavelength; and

initiate the magnetic-based device to move the determined one of the plurality of fixes

wavelength optical filter elements to a position for receiving the optical signal at the second

wavelength.

17. The system of claim 14, further comprising:

a remote controller that adjusts wavelengths of upstream and downstream optical signals
provided in the optical network by controlling one or more of the one or more fixed wavelength
optical sources, the one or more fixed wavelength optical filters, and the plurality of fixed

wavelength optical filter elements.

18. The system of claim 13, where each of the one or more fixed wavelength optical
filters comprises a low loss optical filter that selectively transmits or receives light having a

particular wavelength, while blocking a remainder of the light.
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18. The system of claim 13, where each of the one or nore fixed
wavel ength optical filters conprises a low loss optical filter that
selectively transmts or receives |ight having a particul ar

wavel ength, while bl ocking a remai nder of the |ight. 19. The
system of claim 13, where at | east one of the ONT transmitter or the
ONT receiver further conprises: an optical signal booster that

converts anplitudes of upstream and downstream optical signals
provi ded in tie opthe&wtenhel sk 3t wherpaleast ensiof Sig| ONthFensmitiss gt the ONT

20. The Sy Ohiplifsl3. where the system conprises a passive
optical network. 21. A nethod, conprising: providing a
plurality of ahpxiéd! signabbangt thatmpenierts lampbudesed upsiream anpdovomtreaneomivak ;

provi di Lurality of .fixed wavel engt tical filters in the
ot cal RaroViety it Sl AR BT RO B V% el engtn w th
one of the plurality of fixed wavel ength optical sources;

sel ecti ng oneg,_of e plurality of fixed wavel ength optical filters
based on t he‘i&avef’fgﬁ@fswrfb?aij i lgp‘fﬂ?ee%ﬁw SYSHHRFOMPRiSEP aRasyaapHenl nrork.
optical signal with the selected fixed wavel ength optical filter,

where each of the plurality fixed wavel ength optical sources
conpri ses a Bhser Avasthety camprigingdw oper ati on bandwi dt h range of about

si x to about _ei gf : . bei ng
internally ngg)hﬁg%geg toﬁ?iogﬁgﬁ%reg%ﬁ%%%l %oﬁ%ﬁpglg(rags {é‘%g@é‘?@%’ per
second t o abpuvidirera gurgktyiof fixgleravseogihdptical filters R2he Giticalmetwhoddg of
claim 21, further. conprising:, determ ni.ng. a wavel ength f t.he
optical sign&fPreing aygpsf%fl ésbﬁﬁalnag a(‘ﬁ‘f%ép%[fgﬂ} ﬁgﬁﬁ'fetﬁfgtﬁ 1{1]‘3“‘}3? 0? ﬁ’i‘(eéld" avelength
wavel engblicabpduiree®l sour ces based on the determ ned wavel engt h; and

generating the optical, signal with the determ ned wavel ength with the
sel ected fi xéﬁ%ﬁ%&?ﬁ&f&%ﬁﬁ@@éﬁ@dﬁﬁ%‘@ngth optical Blters basefepy thg wavelength

conpri siohghe opBANSighablangenerati ng an optical signal at a first
wavel ength; means for transmtting the optical signal at the first

wavel engt h i FEceiling hejopkital sigpalovith;thexsleaisd fised wivelepgthepticahfiip: i cal

signal at a GROERELNURYR!LARAID fix@ \Wavelength optical sources comprises a laser having a
narrow operation bandwidth range of about six to about eight nanometers separated at two
nanometers and being internally modulated to transmit from more than zero gigabits per second

to about ten gigabits per second.

22. The method of claint 21, further comprising:

determining a wavelength for the optical signal;

selecting one of the plurality of fixed wavelength optical sources based on the determined
wavelength; and

generating the optical signal with the determined wavelength with the selected fixed

wavelength optical source.

23. A device comprising:

means for generating an optical signal at a first wavelength;

means for transmitting the optical signal at the first wavelength in an optical network;
means for filtering an optical signal at a second wavelength; and
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- 25- means for receiving the optical signal at the second
wavel ength fromthe optical network and providing the optical signal
at the second wavelength to the neans for filtering the optical

signal at the second wavel engt h, where the nmeans for generating
an optical signal at the first wavel ength conprises a | aser having a
narrow operati on bandw dth range of about six to about eight
nanoneters separated at, two nanoneters_and being internally nodul ated
to transmit mMeans ibreeciving e ppticnl siep Bl the sosend waselsneth digmeibe dnticplangtwork

gi gabi t S, RGFvifGARAE optical signal at the second wavelength to the means for filtering the optical
signal at the second wavelength,
where the means for generating an optical signal at the first wavelength comprises a laser
having a narrow operation bandwidth range of about six to about eight nanometers separated at
two nanometers and being internally modulated to transmit from more than zero gigabits per

second to about ten gigabits per second.
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