H GH PERFORVANCE G GABI T PASSI VE OPTI CAL NETWORK BACKGROUND A passi ve
optical network (PON) is a point-to-nultipoint, fiber to prem ses network
ar chi t ectwoeodwn7ods7ch optical splitters are used to enalplce/is2esnglses opti cal
fiber to serve nultiple prem ses (e.g., custoners or end users). A PON may
include an optical line termnation and an optical network term nation or
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and/ or voice (e.g., telephone) services) over a single optical connection
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the network depicted in Fig. 1, and exenplary conponents of an optical |ine
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security, and Layer 2 protocols. Downstream or broadcast traffic in a G-PON may be broadcast
from each OLT to ONTs associated with the OLT at a data rate of “2.5” gigabits per second (G/s
20 or Gbps). Upstream traffic may be sent from each ONT to the OLT at a data rate of “1.25” G/s.
A G-PON may provide different services (e.g., video (e.g., television), data (e.g., high-speed
Internet access), and/or voice (e.g., telephone) services) over a single optical connection with

each 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. 5 depicts a diagram of exenplary conponents of a receiver of the
optical line termnal illustrated in Fig. 3;Fig. 6 illustrates a di agram of
exenpl ar ywoanpariersys of a fixed wavel ength optical filt@cTaskoosfosssne
receiver depicted in Fig. 55 Fig. 7 depicts a diagram of exenplary
conponents of a receiver of the optical network termnal illustrated in
Fig. 3; Fig. 8Fid bulisiatgs dfagti@F axerfla§*@pofétts 6OMRRAERERI&gtiBofticsed
wavel ength optical filter set of the receiver depicted in Fig. 7; Fig. 9
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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 isolators, 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 (ONTSs) (e.g., at end users’ premises). Each optical line
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fixed wavel ength (or fixed frequency) optical filters in an optical network

(e.g., a GPON) that includes one or nore optical line termnations (e.g.,
at a centweal2@fd7Pwe) and one or nore optical network tePOTABReSOSINTs)
(e.g., at end users' prem ses). Each optical lineterm nation may include
one or nore optical line termnals (O.Ts) that nmay communicate with
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and/or link aggregation on ports for additional capacity and/or traffic
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of PONs (e.g., a broadband PON (B-PON), an Ethernet PON (E-PON), etc.).
OLTs 110 may reside in an optical line termination provided at a central office (e.g.,
25  of aservice provider), and each OLT 110 may include a device that terminates a PON, and
provides an interface between the PON and other networks (e.g., IP network 160, voice network
170, video network 180, etc.). In one implementation, each OLT 110 may provide Ethernet
aggregation capabilities and/or link aggregation on ports for additional capacity and/or traffic
protection. OLTs 110 may receive information (e.g., from IP network 160, voice network 170,
30 video network 180, etc.), and/or may send the information as broadcast or downstream traffic
(c.g., optical signals) to ONTs 140. OLTs 110 may manage upstream traffic provided by ONTs
140 by informing ONTs 140 when they can and/or cannot transmit upstream traffic. Further
details of OLTs 110 are provided below in connection with Figs. 3-6.
Optical splitter 120 may include an optical device (e.g., a 1:4, six decibel (dB) optical
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(e.g., optical signals) to ONTs 140. OLTs 110 may nanage upstreamtraffic
provi ded by ONTs 140 by inform ng ONTs 140 when they can and/or cannot

transmt wpsvesamerr affi c. Further details of OLTs 110 &ce/ysecasiosssds bel ow
in connection with Figs. 3-6. Optical splitter 120 nmay include an optical
device (e.g., a 1:4, six decibel (dB) opticalsplitter provided in optical
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t he cusot omner g., custoner neét

i mplsemaBécitd e to e}aetp t@bprﬂléﬁ sipmylsge.QV uf@rdat ttrdfﬁb)efrsmromremm(teg fcafe&“ﬁorﬁ or

t he customerjf @ provide an interface for tel ephony. (i.e., vaoice)
ser vi ce&ch ONT H r%néﬂéeasr Eﬁss ﬁt@r@eﬁémr? optical gigpaly a%ﬁlvgléé)@tlc%lﬁlgnﬁkf@roﬂoae@ f or
tel evi Ss.k)ﬁﬂet(l' 208, Vvideo) services, etc.). ONTs 140 nay receive information
(e.g., from cust omer net wor k 150, etc.), and/or may send the information as
upstream traf f ONT(sel49.mayopside at custogma’ prehBeQnbscati ONTOMEmi thohede a ecei ve
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telephony (i.e., voice) services, an interface for Ethernet (i.e., data) services, an interface for
television (i.c., video) services, etc.). ONTs 140 may receive information (e.g., from customer
network 150, etc.), and/or may send the information as upstream traffic (e.g., optical signals) to
25  OLTs 110. ONTs 140 may receive downstream traffic (e.g., from IP network 160, voice
network 170, video network 180, etc.) provided by OLTs 110, and/or may send the downstream
traffic to devices provided in customer network 150. Further details of ONTs 140 are provided
below in connection with Figs. 3 and 7-9.
Each of customer networks 150 may include a local area network (LAN), a wide area
30 network (WAN), or a combination of networks that provide data, voice, and/or television
services to the customer or end user. In one implementation, each of customer networks 150
may include a network interconnecting one or more devices providing data services (e.g.,
personal computers, workstations, laptops, etc.), one or more devices providing voice services

(e.g., telephones), and/or one or more devices providing video services (e.g., televisions, set-top
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network (WAN), or a comnbination of networks that provide data, voice,
and/or television services to the custoner or end user. In one

i mpl enentwiDi20/07e®ch of custoner networks 150 may i ncl u®#e€TAISR@BNSLSHK4

i nt erconnecting one or nore devices providing data services (e.g., personal
conputers, workstations, |aptops, etc.), one or nore devices providing

voi ce sRk¥,eRS).(e.g., telephones), and/or one or nore devices providing

vi deo services (e.g., televisions, set-topboxes, etc.). IP network 160 may
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Public Land Mobile Network (PLMN), a tel ephone network, such as the Public
Swi tched theenggsmine Net work (PSTN) or a cel lular tel ephone network, or a
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network 180 may i1 nclude one or nore content Servers that provide television
pr ogr arhasergnetwpde thedNe netwoek, g.voiaronédes gatomadetand servi ces, |ive

television, etg.), etc. . tqQ.a set-t a t | Sl noni tor, one or
mor 6 vi deo’ encoiipahgerk Saduiincbgle PAN A48k RGN R R oy
server N, tor @om®ina@ibA6f nétWBES tRit FOTRIVIAED Qg Ofc] SRR REM AL Oh $IRVI ces,
that gather, process, search, and/or provide information in a manner

ges cri Hewldmgngdtion, vidz@n@tvvpﬂ?l &hmpy dcluslg ong ellﬁmoée eatrnt o¢tvers thgpravade
e NSRS Bl R B R RSP e,

14015t 0 dalt@ne&-tbp BbL hed 4 reldadiowmion &) ohasedorviddvecndedes, ktared bandw dt h

demand. Renote _controller 190 may al so dynam cally adjust O.Ts 110 and/or
ONTs 140 to pr Bewete qonaoteradimpay inclyde qpg /1 MOLS, SCHISHEYHICE P ffegr s of

bandwi : o t ] j te
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wavel engths t0 control” user access to video channels (e.g., prem um
packagdmsedearcthy detmoined bandwidth demand. Remote controller 190 may also dynamically
adjust OLTs 110 and/or ONTs 140 to protect the traffic in network 100, and/or to increase
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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The arrangenent described above with respect to network 100 nmay enabl e
om ssion of conponents typically used in optical networks. For exanple, in
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traffic may be provided on a single optical fiber (e. a receiving filter
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specific integrated.circui ASI.C), ,a mcro electrical hani.cal switch
(VEvE) | “a gencPRShitelag g0 i inbiba s Selbl pisehha TRsERD)  MigionpE s

pr ocessPficld prdp@sthi@ablc ightetai 4G i FPO AR DGPPEQItion @pe@fid BlicdrMBE cidduifAMIEF S NY

| ogic that may interpret and execute instructions. Main nmenory 230 may
i ncl udenigra dﬂ@@mla@@g@yw{émb (VIRMY), o geratdtrienose gprehishl prpeesaing usitor age

devi ce re. in t] i r ions _f Xecut i
R A L L R L
st atsi ¢ 16¢ioniag enadenicarettdndlcxs@ye Bib@ii@iont.aMath mBinoHN23(0 @Ay artidera rhmdoini uct i ons

for use by processi ng/llogi c 220. Storage device 250 may include a magnetic
and/ or a5HESs EMarE ERANDIRY e apbdYREi¢ gprage gevias gt Bay viere nfortigeyi ce

260 may, .,jncl i: (e ' i ion
o dev; td 5ol APCIRNGTLE AR RALTLEE 220, RORT MO o R ROV BB b

r ecognidnbthiar typdobstatic stomige idevine thhamiayg sore @itic infartnation aed/ociastadionaforiuse! ude
a nmechani smthat  out s.informati to th perator, including a display,
a pri nt@rProgessipa laeds ?ﬂit%t.oraéﬁﬁﬁ‘(}ﬁ? 2§Q 8% “}Cﬁldgrarf&%%leé‘%6“&8‘5/01?%8?1198@%3}%

tr ansceh¥fhimlahl 6 WBEEPBLENE G, enabl es device 200 to conmunicate with

ot her devices and/or systens. For exanple, comrunication interface 280 may

i ncl ude nmechanimpusdéwaee Adnmaninchtde agneght smrbt permitean ererajer toyspwm vi a a

net wor k, . such . . . ..
ihformation to device 200, such as a keyboard, a mouse, a pen, a microphone, voice recognition

and/or biometric mechanisms, etc. Output device 270 may include a mechanism that outputs
information to the operator, including a display, a printer, a speaker, etc. Communication

25  interface 280 may include any transceiver-like mechanism that enables device 200 to
communicate with other devices and/or systems. For example, communication interface 280
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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as network 170. As described herein, device 200 may perform certain
operations in response to processing |ogic 220 executing software

i nstruct iwo0@aTPw’ned in a conput er-readabl e nmedi um skCh/IB008@B4F14TE MO Y
230. A conputer-readabl e nedium may be defined as a physical or |ogical
menory devi ce. The software instructions may be read into main nmenory 230

from art@hib%ro@é@é’iﬁgﬂl&gic Qﬁﬁﬁ%lri%nﬂ%dé@@es AERbAS h&LRI @Q&rﬁﬁl\(ﬂe@eh&@%re@r from
anot her device via conmmunication interface 280. The softwaré instructions

cont ai rréguityy rnm be wisdon plasz@gf P cambEapeD Wet§§pﬁqatedg$tm029@s togmpéaniat m

processg gcegge% esc %gdﬂ rrelehl ,itrnptlnr%éﬁtg}r{t%el ’de Fbg eI‘%CIiI a%'egl ttllr%lrté/dtlrom% be used
in place Wi ware S ns

processspsgﬁe3@mbmedom@ﬂmmar$hu3mmymnh@@ﬁe\narat| ons descrl bed herel n are not
limted to any stgemfl c conbi nation of hardware ci rcwtry and sof tware.
Al t fough Fig. At igx e s "éﬁr%?‘e@@?%bﬁ@fﬁp‘éne@’Fs felgvice 20000 ofhsr ot her

i npl e i onal
conpogn:p eﬁ]anfo(g}epl g{égg@?%lag%nﬁgﬂﬁeﬁ)ﬁpsdﬁ}ﬁ ?‘ﬂé(fdﬁt%nﬁpéo tneelﬁflggllrl]a{sn one or
nor e cakprnenhFigf2. dﬂ\snktethzﬂﬁnptmylemeném: onomemare cnnipen@ttMeﬁdetva&m)Odwcri bed
as being perforned ey g g)@gt hgr. conponent s of device 200. Fi

depi ct PCHOHP QYF ShM6FC AN HdR Séiﬁs% 8% °rieg Y ARET BEFPINSF R B‘ﬁents
of OLT JkhQviapdo®NT 140. As illustrated, network portion 300 may include a
single OLT 110, optical splitters 120 and 130, a single ONT 140, and renote
contor ol | er 190Figag ddpistsra djwammquaompmiﬁﬂrrécmtvmrk\dmmnﬁiegemﬂzlarwsorﬁpmtemr

or ooos LT i I Tl "o e Sk PR 08 bl v AR Es R o

350, anhtipsIapRESE 190 bR 30, 3@Q}gleT ONTSIIOL LRT redbe $8RYrol1BE] 90085 desdNddCosapabl e
of transmtting optical signals broadcast or downstream traffi c). In

one i npheawrcton vitth Hig.dnshs further élwnrmy"lg deOlidel 18 rﬂfévnnéleld@ aprapsmitigf 310, a
Ly 09 9B BAIREL ELaarBrd BN, Y 8L P RN e B RS0 AER ALk 0

transm T OoVi OW 1 0 connec Wt h ceiver 320

mayisi n@sudalcﬁprdeassmglccgi@a@e of receiving optical si gnal s (e.g., upstream
traffic). In one inplementation, receiver 320 may include a devi ce capabl e
of receiving opfansattcs 3y may ingludes 11%5@ GRaVF ehfRmanittmgopHes! stedelsi(P€- of

recei quroa}%?st%g ﬁogg%%’éaﬂl%fh q o'n@ 1 ﬁ{a'tl&li‘ Wk Ritkek 950 néz% a %.GI’YICKS| C

Processing logic I nc a m Cr opr ocessor
a MEMS, capa@@bhdansanttmgtopnedl s@n@ksammqus avarvekdngthsi Fundter dethiloof tpamaoess i) or

ot her t b essm | ogi C . t Xray interpret and execute instructions.
"h one depes il vakron copretbeSringae 1

Receiver 320 may include a device capable of receiving optical signals (e.g.,
upstream traffic). In one implementation, receiver 320 may include a device capable of
receiving optical signals at various wavelengths. Further details of receiver 320 are provided
below in connection with Figs. 5 and 6.

Processing logic 330 may include a 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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l ogic 330 may interact with renote controller 190 (e.g., processing logic
220) to control functions of OLT 110 (e.g., to control functions of
transm t two 280 7ared/ or recei ver 320). Receiver 340 may Potiusd@sassbeyvi ce
capabl e of receiving optical signals (e.g., broadcast traffic). In one

i npl ementati on, receiver 340 may include a device capable of receiving

opt i calirsk@nahsoptical AbhAY st Webe! faGdIBs:thd Urdrihef ddgitadftfanhitleegso ¥@r 340 are
provi ded bel ow in connection with Figs. 7 and 8. Transmitter 350 may

i ncl uderravided/bddew da peibicetiorf with&ks i t ti ng optical signals (e.g., upstream
traffic). In o i.pl ntation,. fransm r_.310 nay. in a ice
capabl e oft rangﬁglcfa %%Fnr%gl gglﬁtgi%@a aysllnéglhlg? %Elg?’\?}g}l?@ggoc\?\%s\?lélag%%t?%ﬁn %‘S]\rq’%er

det ai | sMBMS, LaEBGPUL 81 opdfebl] [@6EcsPIrOY tadiadedightowition pesuaiee,idr@fheniyipd Jfi 9. 9.
Processing logic 360 may include a CPU, a m_croprocessor, a FPGA, an ASIC,
a MENS,Pracospapl9giaiabipay BEEPIst aedexsshte instiustonse d oA ARISMCRALIN PERSEHRE  or

ther t i i : iSenl oo o
other type g n&ﬁr%t%ﬁa%{ Q/ﬁhlraﬂbt%.cbgﬁm}lleﬁrﬁﬁo géé%?ﬁ@%@%sﬁlggg%{g;ﬁgm%ﬁcoh@& ructions

In one Implementati on, processing logic renot e
cont r olfueetich®0f OATY140 (erendessntng fluogioas @2yeivar EOrindolr trhosneitteods))of ONT 140

(e.g., to contr f tions of receiver 340 and/or transmtter. 350).

Al t hough Fi g. epeslcex VEYSFORBHEY AP LIE HErhs psﬁmﬁ&ﬁ, @msf}gri n ot her
I mpl erfﬁmg?ém&l%ong%w& g@ﬁ{otn' R0 mACCITRYn RN difYelBIRE addtibhdt EMbondks
addi ti onal conponents than depicted in Fig. 3. In still other

i mploe mgharaddpatied indrig. Hr Inmbitl@tic mppleerentatiohs, wet womkrqa@mifonant300netwpriper f or m

one oOr nore er tasks descri bed_as. bei erforned by.one, or nore other
o oSty Oy, Aot ARG molE SRR AR T oL P e inre
exenpl _@’tyerQ;@ﬂ?@ﬂ@ﬂg&&ftwéﬂkMﬂS(ﬂr 310 of OLT 110. As illustrated,
transmtter 310 may include one or nore fixed wavel ength optical sources

400- 1, 400-2, Hoo43llustitesa0ieetem obrresenpliyetompoagnts pedansaitier I1Piok 4T 110.
wave! enal fyIRLLS Bl SRtr £ H00T Rlud ALl 85, LSl L F094bo-1

opti cal “sour ptical wavegui

wavigl en@iole, ap0i3cadd 40044 ($lcdBRlymYertadab uelefitediemictagtogakhesoafcege0@r @t i ng
optical signals. For exanple, in one inplenentation, fixed wavel ength

opt i calindiyisuially aptixedyvaviiengheonsictlsarice 4007 inden aptigel waisenide 410+ i xed
frequency) |as | i i opti cal
source 400 nayﬁ?%hc(%ft}‘ggeéiagw%v%qg%l? lfgggkﬁgi?/?%hgﬂﬁgdre )c%l\;e\(/g gi;l)&g;égl%a}%?)%&%andw dth
(e.g., @neatigeopticabligudls.sFor dxamaleo it orel igipl enmantdiont Bxsl wapdmatiechtatl @ufe@w

CEAR N R AL U R T T
80 bt G A i AR SOt RN, GBS A
gener atraraw qetatioalbasdwyig]! (., arapae of Bobbsix yastsiue pighhnanborctesxsapptaged 4tiaxed
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
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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 an
opti cal swgraty/apiea second wavel ength 420-2, fixed wavelremgiskoospsiseal
source 400-3 may generate an optical signal at a third wavel ength 420-3,
and fixed wavel ength optical source 400-4 nmay generate an opti cal signal at

a fourth wavel epgatd wirQgdide ElG fhy WerelcaneyRic42@ructre &% plRYEfiRRH h
420-2, third wavel engt h420-3, and fourth wavel ength 0-4 nay i ncl ude

di st ncr@ctméarewmeﬁ@l c,Qbt-) hat mey gwdr gleattromag@tlc ey es @rgg,tqptmal@lgnalsg acibad
wavel eno%élga 4s&zag)ctru.’rn a.y‘)’(t')zl dﬁafe Hrll a%zﬁetg of Al rla?s (Lt h m@la]%&t? aterl w1t may

be provi wavel eng {ical {'6" opt

waveguitigh gdhi@otty wlbhmﬁegwsdteﬁga;oemy T Bﬁé mqﬂeraemiitycﬁi opdicas waueguwem 1(0e g,
an optical fiber, a rectangular wavegui de, etc gui d

t hat
el eétr dﬁ%}gﬁé@w@:ow&@gws at ﬁerw@Yeéfmg #2h %yoq%W%wien@Ht 053 tblﬂéct rum and
may be JRAe.HHP, ‘éﬂa E@ﬁ%ﬁ PlveiE % ﬁ%ﬁr fBxed \ga\%le%%ﬁf:%ftfcgl C%Eh Mth

hi gh permtt V|ty, nic-cr |ber etc ne | ‘at'1 on,
opt i calmayapregidi die espmahsagnarlse(ce@ vaeboqmdlcmltraﬁiwﬁa)bm atichl s*;ﬂﬁtemm&)el engt h 420-1

, second wavel 4 ird wavel en 420-3, and f ur wavel engt h
420-4 from fi xgag’wgfeﬁéﬁlé%wﬁgﬁ? é%?FlS%t?ng@ Qﬁ%oﬂotgwﬁldgaﬁ SHES 8

opti Ca'ﬁ;&ﬁ%’e&néﬁ c@ﬂcal%m‘% Q@G‘%%zt ch&@fefd ﬁcﬁ%@nafsoatg%i %@'wa%@l'ehéther 120.
As further shown™in Fig. 4, transmgtter 311.)0 need not |né]1 ude a filter(s)

si nive esledmdtivebd fiwad vlavelgigdih optidat sdurem 0 of 4@0smmttyr HEhmrnberappiced alithsi gnal s

of ¢ r anvibts P TonGRonbab i donirin o A1ET nERL SR R b albeEranlERa 7
| aser spucegaRd a f| lter array that enables selection of multiple

wavel engt hs. AIthou Fig. 4 shows exenplary conponents of transmtter 310,
in other |rrpl edthoug Eiﬁs shavesrrxenplasy C@!ngomyﬁ of srangntiter difbrn odicr f erent, or

addi t i O% etn(f %rg%l%rﬂg %a%sr%ﬂ%? 3?6‘\ Hlap%:gﬁlta ewe ff'éretltnors t(fdlt oggg&%ﬁé)onents han

i mpl enentat i ons, transntt %Pm one

or i¥or Etiepictbﬂrmtfw‘ii@ kls Id eﬁn rotﬁee dn@ﬁmb@tan@lspeﬂief armed cbmp@ﬂ@nt@dsf s Bitedr 130
conponents of transmtter 310. Fig illustrates a diagram of exenplary
conpondRBEP SIS0 81018 Qtﬁlebtasl@_dpsqrwd apbCeing PGEPFAgAERY OI}eeQ,réP‘?Fé othep0" nay

i ncl ud vel ength optical filter sets 500-5, 500-6,
s00- 7. oagls BPEESHAER 02

ectively referred to as "fixed wavel ength opti cal
fil ter sets SOBig Grillustdicy iadiiedrdry ofisxeniiplxgdowmpoetengof tecaptn 28loffOILT &€10.set

B0 BB e YR S0 Bl Pl T S BN o o
| Ane 50004, 8B id -8 {doKietti ey REGRAD 0P &Rl aldidiigh o fRAL D sERY¥0V MG Ude
an opti cal ‘filter that selectively transmts or recéeives |ight having
cert ai nngivslely re'dixed wpvelength optical filter set 5007), and an optical waveguide 510.
Each of fixed wavelength optical filter sets 500 may include a device capable of
filtering optical signals. In one implementation, fixed wavelength optical filter set 500 may
include an optical filter that selectively transmits or receives light having certain properties (e.g.,

25  aparticular wavelength), while blocking the remainder of the light. As further shown in Fig. 5,
cach 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,
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a particular wavel ength), while blocking the remainder of the light. As
further shown in Fig. 5, each fixed wavel ength optical filter set 500 may
recei ve amoepawwalé7si gnal at a particul ar wavel engt h. FecTasamgloes14i xed
wavel ength optical filter set 500-5 may receive an optical signal at a
fifth wavel ength 420-5, fixed wavelength optical filter set 500-6 may

recei ve;an waRtle@h 420 $NHveath Wwavlonhih 5VEl.8 ggﬂﬂﬂ@@ve@engfcﬂ ¥®H8 wavaeengt h
optical filter set 500-7 may receive an optical signal at a sevénth

wavel ergedivesiZoom opterd wavggddaalfel engt h optical filter set 500-8 may receive
an optical sig an_ei engt i fth wavel 420- 5,

si xth wavel engp% lﬁagdv aézeg%lg%gn@ﬁla mCl dégd hws&?g%s%}lcglre {f i anh?ﬂ%l%\a}va\l/eelrengt h
420- 8 rragtandiddructe cgiiidt,i e thaemey gﬁngé b&ctr@rﬂdgﬂmy wagcd(esd. | optitalf si@ials in thc
wavel engt h 420-1, second wavel ength 420-2, third wavel ength 420-3, and

f ouPt h AREHlsepEum.4n8 Mgy ladmctf:afrorg RYAEPEY Oiﬁnaﬁqﬁaﬂsrﬂe\mw&@ﬁ@ﬂlﬁ eI it h

wavel e Qﬂﬁ@% 2 {208 may
be recgllq% %é}%(r?%&l ca i, \é@égw 3&1 Etfé i Zl%el @ﬁﬁmﬁ%‘%ﬁgﬁ §@Y§l 8;&%&%5 I nc Oude a
physi cahaystereiet up@re(amtgafﬁc ano frptnl cqmlcaIfSph&er 124, am:bmayl]tdvate watren trdffic $2A0c. )
that may gui eelect netic opt.i nals) int tical
spect r Lﬁ%]O%Hﬁag S}%&@ls@é Velensh 420 ?léﬁv%%‘fel fb/f%aoa@ ?@ab“),w%le%ﬁtgﬁ%@?n c
mat er | aa!nd\@agh&%eaeﬁg@ﬁm%ltyﬁwdwavaa@tpap&aﬁﬁuéﬁs%{s Jopber, etc.). In one

i npl enent ation, optical wavegui de O may receive upstreamtraffic 520 from

optliocal splitt éﬂtth Flgnﬁj shraxs qxempiadye cmpp@neaamftre@i‘felr 326,20 other opt i cal

signals _at fifth wavel.en 420- 5 vel en 420: 6, seventh

anver erBRIFTERPT TG R0 OBl G ATOTa S B SRR st cal
filter c&gtc&daﬁ%g Al tIhQHI BtHet tnplemShaiensCSRNGH A6 ORIFBRAARNG SrebdivErSRein S
320, in other inplenentations, receiver 320 may contain fewer, different,

or addm@@m long erporether teskanicsrsibied eebeing prifermed byl anesr jmare ethegomponents
i npl emept at voe?E ppOne or nore conponents of receiver 320 may perform one or
more othér S 'descri bed as being perforned by one or nore other

conponents of FRCeiiN@trai2Q.didgrgn o6 exdohplatyr@hgdnentslo Aty ofel @xenaitrbl
corrponents of fixed wavel ength optical filter set 500-5_of receiver 320. As

i |1 ust ridicsdct Y00saef r\%ﬁ&‘éﬁ}réﬁ@t s é%wrégﬂd fixgd wavedangtisoniics! s seinQ0pdi@axn
opti cal 1%5158’66%1}/ @%ﬁ_cgp%cel%}?dg 181{@5rein(f>1'e)fﬁgd %V?Ileﬁélg;ogns’ﬁ gﬁ'lt%ﬁitlelfn t% @10 3' FLELE

610-5, 8 (collective rred to as i xe
wavel erﬁgBhOdp&nd:@]lO 8 (doﬂlectn&lyemsﬁmteel t6 20 “fixord wncdeie\nigdmucyl falser'efameats 6107 or

wavel en 0 cal.filter 610"), . etic device 620. Optical
‘ecei vel B’Ggﬁaé fﬁ@#mek?na@ﬂp&leal 5#6@68?61?0 Wt RIREapEs daicshPhal s
(upstream traf Upﬁcﬁ%@c)ewe@@go Hfa?%ﬂé@dév% craﬁﬁ’(ﬁb M?Qc&'vgﬁeﬁp%callz nagxanpl e,
optical receiver 600 may receiVve optical signals requesting video

i nf or meupsdreaneragfic 520)omd/pr@e¢ﬁsmgtthm1rekeltabglgneé$1 dFeresramplonaptetat teeciopt 6Xal

signal Sma&yore\éélgfee 8pt?cea \sAl?gIrlalﬁs requestlng Vlc?eo 1nF%ngtr1r§nnE al Ifo oth v (Petoln%%vorﬂei%&, \2{1?
may forward the optical signals to video network 180. In one implementation, optical receiver
600 may include a positive intrinsic negative (PIN) optical receiver.

25 Each of fixed wavelength optical filter elements 610 may include a device capable of
filtering 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 eighth
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600 may include a positive intrinsic negative (PIN) optical receiver. Each
of fixed wavel ength optical filter elenents 610 may i nclude a device
capabl e ovof200%0mapiong optical signals. In one inplenentaPConS260808Lh14

wavel ength optical filter element 610 may include a |ow | oss optical filter
that selectively transmts or receives |ight having certain properties

(e 9., aRRbiAN0a bivawB) B1Bat Bticaiiibhs B i clehStht € FRINSIETx c@fwavBRnthght -

For exarrpl e, fixed wavel'ength optical filter elenent 610-5 nay transmt
opt i calomp@rﬁaltes seis 500 ey upalietdewgedienggtooBicalifiltersjerimineekl Giptdyaamicsllypite at

ot her \A\?hgh Pigna{l'v&(%gl wgt\ﬁel )ey trecel %’ ,-}b{eﬁglﬁlirto?jé) el enent 610-6 may

transm wave but may bl ock optical

signal s at ot hMagnaVcedleﬁfﬁt@tm,mafy nelddvavevieagipabepifipgicdliyl hevinghiesent 610-7
may transmt optical signals at seventh wavel ength 420-7 but pay bl ock

opt idcal Waiclnathsopsicaldiltps cloments Rgerkat thgyamay Rewscdaw Bicapyerivpiiicdal filter
el ement,, {lﬂe%nt ichIl AN AL 561 | 6&1@ %@J#@én%aﬁ%h &5%#&%%?%% 8hg ‘%&Q & put

may bl ock op |c sighal s at ot h engt i xed have engt h
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610 to dynam, cal | selet whi ch optical signal wav received
by recdl e@%@s ﬂOK)h‘bfr?é‘t CUHGHTEEL D6 MY\ ONKTF CRFESY ecfe %glaga% dd)gpto

physi calder MBN6MIFdr XE4 }%%%gl%mtdavﬁem alayftelabfatad s n&@ FobOsshf ﬁ%@t they
may be used in the respgcflv fi xed wavel ength opti cal Per set’s

onelli npi3@ient atayqrnysicagneby cottes nerc® ﬁxnﬁyvavdcﬂlglhl eptagal ﬁlter elements 610.
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selected as the filter elenent for fixed wavelength optical filter set
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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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Al t hough Fig. 6 shows exenpl ary conponents of fixed wavel ength optical
filter set 500-5, in other inplenentations, fixed wavelength optical filter
set 500- Swomyoswonteai n fewer, different, or additional cecparseBss{shan
depicted in Fig. 6. In still other inplenentations, one or nore conponents
of fixed wavel ength optical filter set 500-5 may perform one or nore other

tasks df&sink ?gceﬁ%lglﬂﬁlsn% B g1 SR EhtAYor0 AR PlvatRERIPb el HASRLRNSIU :apf fi xed
wavel ength optical Tilter set 500-5. The other fixed wavel ength opti cal
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arrangement  of  cQ ts ookl g il di agr am
of exen'plfaétrl%/u el WaV%Pe% fﬁ l%ﬂjrecel e§%al erd\l’fhel%%}lt stgu i SElra eIhFlg 9
recei VEHacBﬁQedTﬁdelﬂ(ghwdlﬁldanﬁlt@fseﬂmmmﬁy Kedivead ebead siznoipit laq;afnchlalrt er sets

500-1, 500-2, 500-3, and 500-4 coIIectlveléﬁreferred to as "fixed
wavél entvisleapth diar erampler frxdravsirnethapticaldiliar gefa100y! may racewegngatetengt h

t I
vavel orirh! Adtr e 422 LR SRR KA 0002 raPRelie Wb BFfGaL, g
opt i calsigiafatasdesondl mam@gﬂmmeim”n&dtwa@al,ength»@dcadmhef sngoo-3apay maéwé ahter set
500 ma ncl ude. an, opti c sel ec ransmts receives
i ght ytﬂi\‘)’icl ﬂ@lf%@k sl py'@ésgs%tlﬂ é‘ég tgfa IIIX%E W qngﬁﬂ%)ﬁ far seh Oﬁ)“ MK | e

bl ocki faur, [ = hy fi xed
vl ortdeitad GTRLNASHaI 3 fohDF VJa'Vgl'a%%th’*’?‘éé‘e.Qﬁéﬁélnﬁ%%?%af?“s”f%ﬁ?ﬁg?e‘% L

par i cwleeandvmwleaggﬂm Fdhlréwamib@th ﬂﬁ&édanda%eﬂtbngtvﬁength |42&44 n‘layl ber set
ive tical flrst fixed

vavel eneiaiv i Spifh Pl S8t MBIy bp Rt H8 S e A L Sgedne St second

wavel engivilchdfir £0-1, ithieswaadiel gngtd13 opid feadth wabéleﬂigtﬁ aQoﬂQ@gB pRRYdddesei ve an
optical signal at third wavel engt h 420-3, and fixed wavel ength opti cal

filter trasmBpo340 ahQLdcd8) ey garreipond alithghgapticahsignalyrachivedbefapgt h 420- 4.

wbver engs oyt (1 be BHEREOSACRY S5 R B2 Tecetved from opti ca

wavegui de 700. Opptilcadvegiigh adGmay ufdhic&ta pasehiegtturd@0z. lan geicalnttbenay el engt h
420-2, third wavel ength 420-3, and fourth wavel ength 420-4 (e.g provi ded
by trarfSFrREU vevegwiic.oter) thapayayide sleraamasnstiGivencs (fe- fﬂwli%lasugr@i% Haths

recei Veo&tlmfl Ea{tﬁﬁin Vﬁﬁg %a?g%trﬂaci%rﬁdtﬁ gl 3&&?%@‘#&&% %to O(ilel gt?l‘é PYa%rla:f%thOf ONT

140. i'cal wavedul Inclu si cal ructure
opt i calhlgh b&Emittiaity @cplmﬁgﬂé-arystwﬁbgueude hebme ﬂnplé'rad:ntmxm gpltﬂcdubwavegulde 700

el ect ronmagnet.i ¢ tical nal |n t he o i, C ectrum and
s bo Magecrive ey e 430 Pt ERical R Fo. bila b neRiins BroadBsriaitl;

hi gly pr3WanbMéJl¥1,g171§ls RPREP R Gel EX NS 4 20- lféelé&{d wildength hﬂ) Qntﬁlrh Rl eRERhat i on,
optical waveguid may receive broadcast traffic 430 from opti cal

spl i tt e¥20186nd &muithreycmgth 428- %tmfézcﬁda&aVeterngfthmlcmkﬁlteaseteéﬂ‘i) cal signals at
and fourt h v eTERGE H2bSH Ro TR REBY SR restieE 41U PLET sets 500,
implementations, receiver 340 may contain fewer, different, or additional components than
depicted in Fig. 7. In still other implementations, one or more 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. 8 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
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Al t hough Fig. 7 shows exenpl ary conponents of receiver 340, in other

i npl ementations, receiver 340 may contain fewer, different, or additional
conponentwotb@vn7epi cted in Fig. 7. In still other inpl ecEniSa08084514 one or
nore conponents of receiver 340 may perform one or nore other tasks
described as being perforned by one or nore other conponents of receiver

340. Fifay Rckibb Hﬁt‘ida@&?ﬁal@pﬂivﬁﬁ%%md@é IS @RARHOA (Y. g C HIERPAEES Bct@brk 1 808thnd

wavel engt’h opti cal ter set recei ver 340. As illustrated, fixed
wavel errg%hfoam@ﬁddm optidat signaeto 950@10111%9/11 preimpemepatiaabpiicat edogeer 6Wbmapne
or nore vel el enents 610-1, 610-2, 610-3, and
610-4 (EgP?ecP&%% fgﬁe grpﬁé Q&?&%rcﬂaﬁélength optlcal fllter

el ements 610" @ach dsttﬁxeddwazleleyigﬂaSOphEaMH@r\a&mh@r@t)hne@pmtlaaé aﬂbm@capablerafnt
610"), and magnetic device 620. Magnetic device 620 may include th

f eatur ddteding OPHel dizaBSy & PR BENeIBY AL ficehwey genggh Oﬁtﬁai Eler ql@e@}t@ép 1590
may | n%%iggej @1&&?%&&8 &&Pﬁﬁéﬁhafsefe‘éﬁ@él nﬂgtd&?éen%@gﬂé Fay nr%' Qadgast
C an e
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intri “%a?ve[k%%ﬁhtzlz()el Ol Ny, 1518&1{ {cal ﬁ% lé/arothéf@&a!%eféﬁ%ﬁh's &%&d\’é@a\c%ieﬁgﬂtdgt@ﬂ“ cal
filter elenments 610 may “i ncl ude a device capable o ltering optical

si gial sﬁltelr aleorrat 6]#1312 mﬁtaatsmarmptltalxgnamvwcem@wavdmgth élZO Liblut sy éloake nt 610
may |ncI iC f|| er that sele veI tr 1ts or .
Fonel vaiFigtanaRdy ot vab e fspb Fevas i SEIET RSttt AP B Fimapiny

whi | e kjpgiekisighatshe tﬁlﬁmaa fﬂpizm@uﬂ mgmlocfapu@x SDRALS at dtherarhveRmetng naidh
optical filter elenment 610- transmt optical signals at first

wavel erfgicH waglengthoptinglyfilisr @l@me@b@ Jeamayitegnsing opticad stgapls waloarth rvg?tvn@ngtiu xed
wavel enﬁ@bh &tﬂlaty%la%&glcgl sfi\énanfﬁbolth wave]%ﬁ%th% rﬁlx%&" wav&%gtﬁ ?htlésal %ﬂgll At

second wavel en KD ghal's™a er wavelengt hs,

fixed vm«)eh@n@temx@@wa@allengthIopaasaléilteﬁeleﬁleﬁtmi6tmay»nahﬁedl@meteco@mlcﬁabnealgnal S
at third wavel ength 420-3 but may bl ock optical signals at other

waveleﬁﬁ?ﬁkwaﬁﬂﬁﬁﬁh%@Hbﬁ@V@P@H@WHG%%WﬁééP filter element 610-4 may transmt
optical signal ?h%rﬂ{:e?gﬁ(;\pn g gﬁgﬁ%ﬁ w%%@feﬂ%ﬂﬂ;bitp PR %ﬁgg 1'0Cf"h1a pgnal s at

ot her wavel eng xed wavelen tica ter sets e fixed
wavel engtchtedps thedfiiltdr iclcthent &rdixed mVamgth optiyah dibtecsdt 5908 ezluetnhagmnc deapt i cal

S|gnal vel engt h be received Rhy. receiver . As further shown in Fig.
8, fixdd wadrel H@?p?%stwa cn 'Ionpélf’aH diliehersmega L ?Hja%/P‘bsé“%tPéE‘EeéYF Picghe

filfper sg% ﬁedi‘tﬁrgt%avgleﬁgtﬂ 4vpviel R @a&b@éﬂgﬁﬁ&ptfda Eﬁér &&ﬁer@@@@-ﬁl} m#BEE magnetic
devi ce 0 may position fixed wavel ength optical |ter elenment” 610-1 in a
poSi ti (H“)Sttl@n@(b@)fbﬁqﬁ@t opiptical reedigmmA08 (ag., b}' n@gnm@vmgﬁaﬂ) ApQy-receivhged
wavel eno%tucal S gna g’[l ﬁI‘fStI \Jvagveeieneglthe%m 2{ may proylde fhe 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 implementations, 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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positi oned adjacent to optical receiver 600 (e.g., by magnetic device 620),
may receive the optical signal at first wavel ength 420-1, and may provide
t he opti cab 28é9gmad67at first wavel ength 420-1 to opti cal Pceaseasnss00. | n
one inplementation, if fixed wavelength optical filter element 610-1 fi xed
wavel ength optical filter element 610-2, fixed wavel ength optical filter
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t hat may "gui d ectromagneti c waves (e.g., optical signals) in the optical

spectr wﬁVeméthn@)ﬁ -bendrgigbtif W@Y‘nl%ngﬁa‘ﬂii(bt% yroof fixnet wavekdngth eptigal soarats é0@cndi ¢
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As further shown in Fig. 9, transmitter 350 need not include a filter(s) since each

—

fixed wavelength optical source 400 may generate optical signals at a unique wavelength.

25  Alternatively, fixed wavelength optical sources 400 of transmitter 350 may be replaced with a
single high-powered broadband laser source and a filter array that enables selection of multiple
wavelengths.

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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may receive optical signals at fifth wavel ength 420-5, sixth wavel ength
420- 6, seventh wavel ength 420-7, and ei ghth wavel ength 420-8 fromfi xed
wavel engtwoapiywalé7sour ces 400, and may provi de the optipcalusgdognsdss4 (e. g.,
as upstreamtraffic 520) to optical splitter 130. As further shown in Fig.
9, transmtter 350 need not include a filter(s) since each fixed wavel ength

opt i calgpsiesriR t48ndIRYLAGNED, Qipﬁcﬂl%%;h&&' 1381 @At optitH netkd Ve aliRMgt h.
Al ternatively, fixed wavel en i cal sources 400 of transmtter 350 nmay

be repl(é&\éB)M@ﬂ H02ngh é403 mrpmméw@lcmt@”a@tm\donkaéé@ lsbifl-2e - ahd0-32fil ter
array that h h Fi hows
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t r ansmidptieal s§5@eﬁﬂ3}0 Qosihgle IR waingldbpticar gitter, (Dliilr@ddfbt(bmﬂs?ﬂan@ ﬂﬁﬁ?ﬁ)@ﬁt s than
depicted in Fig . In still other inplenentations, one_or nore conponents

of ®r ar%lﬁﬁomérletg@@ksme begx lélrlmaé@dem&%lg rofos sEistty + bsREctiss terp@ay B2 M9 ng
per f or ngar oy, O g@‘%lc&fs RES %td%%r Ee@g%\grs%d}o Thid Riworkl: pfog 10 is an

exenpl ary di agram of anot systems and met hods
descri bemldmemedtionn@Y Thid 0 anp:tioarr@rhmedl 30Aand OINIst matm@ forre tav+PIONL OO thaay

i ncludeoptical |ine litter one. or_nore

opt | C o TR RoR e P 0@@%%?1121%533% aniizféf\l Sha bnay fa%ot%lér HBROGTOND ¢

CUSt 0”% gh %tB/r\Ga[dB§nd1§©N1(B RO Zn Ethemet BN (ﬁ@@ﬁf QR )at(%jT ‘MG fbpﬁ@a{lrsﬁﬁn@é}nd' ng
140,""and a single optical fiber 1010 connecti ng to optical

S pI 1|0t t el30100TsA48] angll castOhiFr netwoirksgll S mem incladde ¢yl fmttlms descmbﬁcd ybawon ONTs, and

thlrtytwo ust o nt rks illustrated in F.g. 1 fo

Si ol 1 REgecTPR vpPete Lo opmat OEpaR s wtbids 3P e %Eb@av!owgmeﬁ?%rlg?’
and/ or i@k ofkeIRD éﬂ‘dT@r r@ﬂdfc@on&@ﬁéﬂ%f(n&%hw@ﬁks I'n one inplenmentati on,
OLT 110, optical spiltter 130, and ONTs 140 may forma G PON. In other

i mpl enent at i on§lng@_0IPtlfimb€(§dﬂi%maysfmhild@t?efronm@@lonaﬁéomg, qlmk @aythfebr m ot her

te%/Ee)S Of @aq\ﬁﬁc,(h%nﬁ |b8'a‘fﬁgigo??t?%1glgﬁg\l,v(’%?ﬁs%\%kﬁ,%gang us o r 'tE s’ 150

mayisi nahaidle: ﬁlﬁlﬁﬁb&aj we@smdaRetin desicabaingponbntC HoneLdrsip, si\ﬁglélolﬁhcgl ﬁﬁer geowor k
1000 may further include | P network 160, voice network 170, video. network

180, arfBRoPerPénBtE 1d8rie potidady communirste wibaptycal spliitgr 43Qpnd aray nermisortierd o
may ing p%h%% at? b%@gﬂgfgﬂ,ea\ffﬂ%p&ﬁque' - Btic Iyl doglﬁ%uﬂéatﬁghﬁéméés% Cy’ﬂ\iot E{@Eéééd?hgr;“y by

which o be" car one~opti cal onent
be | npartdctctly cannectettmoatnotgr apd maglbe sqzm]namcéhy 1ntﬁ*ﬁrede'xaasp:ﬁce], casnpogkrts

opti cal flber 010 mag Elreerm'.t ar,dzlilo t tlcaII nlc te 61t%\ﬁrptlcal
Spl 1 L1 ¢ 9P96%5 AR PSR OBt WO TRLHSHEY Pelroreeiirs 140
" Oplgl cadoe GRG0 DIV HiUR Hia§ LhinfRie BALIREEARA dolatiBh. Al kESHY fepnect ed
to one anot her and may be sepafated by internmedi ate optical conpdnents
(not shown) may block any interference from opposite direction 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 ONTs 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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or devices. In one inplenentation, broadcast traffic and upstreamtraffic
may be provided in single optical fiber 1010, which may elimnate a need
for opticab 20eai7ateron. A receiving filter (not shown) nREThISO@IS/084PY4
interference fromopposite direction traffic (e.g., may bl ock interference
fromupstreamtraffic in broadcast traffic, and vice versa). In order to
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7000 may 6 LT RERA Ra e B LG E AR B b o R R R b R PR e

in Fig.1120-2, 1m(8, dold 1aB0eir(coligeties® rtfatrc®tsas ‘@Ptcdd amplifirlc CONPRReNt 1200 br
network 1000 may performone or nore other tasks described as being
per Bor riadivisipalbnes ‘tigelaeitwdercopserbdéA?’- of network 1000. Fig. 11
illustrates a di f | Ca { .

provi ded i n ¢ e eotmetiv ARIARH! & ftea RS | 00 AE1ALTRSHIBEB RO

r ecei veilgripg.ogtical semelsyv & snSfplaneht@4) fieéd GhiderigtiDoptival iterONTS m40.

Optical. signal booster 1100 may be praqvided in the transmtters and/or
recei vdpdue a%wtwafﬁlé%{!tﬁ%é?mﬂ%lx E:?‘gm}ltsr?é%meg Elgwaam/%ﬁalmmem%ﬁ@des

hi gh order Qi el Bihh I 81 SH 180940 fhe 8XREIMESNFEh OREH C Als FRANEhdQS §EBig. 'F
illustrated, optical "signal booster1100 nay i nclude one or nore fi xgd

waviél ergtinfisgd weedlerfgth opresl filtdrok110 nidyIr@e@ye dnd0ical sigmad atid p@tidulgicol | ecti vel y

f d t "fi xed length opti.cal filt 10" i ndi vi dual
" F1 xed s oreTydier SRSt aR e el 6 wayslehgh2oder may B psered Y HR6t ¢ e
conver twdvelchstbpticallfliZd-1210-1 1&fical sigitth k38l WHRlchet420e] dhay 8F edkREIHY as

"optical anplitude converters 1120" or individually as "optical anplitude
conver tieyed warglengthrptipal diltef il K EU2 vapdishlestgpats b phircwhval¢ngtied20-3 may beggedivas ude

a devi ge ab filterd hcal Si- ls. . ln:Q i n j fixed
e ool SRR BUR b AAR PR Pl PRI RIP IRGTRCRE P o

sel Bet ireddivedt byafissadi ws etsh gthaspicWefltdr i1 g ho-4 h@wed gvselehgihroppit slffiiteld BSI0(Bayg. , @
particul ar, wavel ength), while bl ocking the remainder of the |light. As

f ur t herPT@YgnAPtGe! giRpals atfirsewpyelengfetl Mrdnasrarg dv clipethcbd0-2.ithir g payalgrethay
receiv r i i 3 i opti cal
C gnal <20, ARY KGRl SRRl RS SR R LM g By HATRY B, 08
optical filterDthil®of fixaptvaodtngsh gptadabfibitrs §étdmdy aymhitangd thod@fratiresay be

recei ved by fixed wavel ength. ical fjlter 1110-2, optic si.gnal s at
third wﬁ%%fbéﬂgﬁﬂve4%9§nefﬂ3n BVét%ffI@i? iwaieﬁgt fqp;ee%]} fmaeﬁﬁa@%lm Ha0t 1 ter
111Q- 3, and opgLARS Qﬁitigléladn%lﬁﬁdef %%ﬁ%&ﬁwﬁﬁ 1%(9139 IR AR A-dv iR Yh R B0k RE€ i ed by

fixed wavel ength optical filter . Fi xed wavel ength optical filters
1110 neyptipelewndbingpan epticaksigmed vathagredter applivadelcangiiicld 20y boogt deoendical

o e S8, LSRR G0 LA AL R 8 10
include an optical-to-electrical-to-optical (OEO)-based device that converts an optical signal
into an optical signal with a greater amplitude. For example, optical signals at first wavelength

25 420-1, second wavelength 420-2, third wavelength 420-3, and fourth wavelength 420-4 may be
received by corresponding optical amplitude converters 1120 from corresponding fixed
wavelength optical filters 1110. Optical amplitude converters 1120 may convert the received
optical signals to optical signals with greater amplitudes, and may output the amplitude
converted optical signals. For example, optical amplitude converter 1120-1 may output a first

30 amplitude converted optical signal 1130-1, optical amplitude converter 1120-2 may output a
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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Details of fixed wavel ength optical filters 1110 may be simlar to those
features descri bed above in connection with fixed wavel ength optical filter
el enent s WOQo@H07¥i6g. 6. Each of optical anplitude convePCEMNS2008D845mRYy

i nclude a device that converts an optical signal into an optical signal
with greater anplitude (e.g., which may boost the optical signal strength).

I n one xRl 8dpabic B BER Modphies sigl {tfdbtanpl i t ude converter 1120 may
i ncl ude an optﬁ%al-to electgfcalg?ﬁ/opt?cal (CEO) - based devi ce that

converts an opﬁlt@aughslflgnlal shomtsexamplapt faraponsiigedlopisal hlgaaldqoeatp@ilw i tude.
For exa er 1 Pe%len a%on% %ﬁ%%bg%al ]Z];OI rstt%our Vr%{/\\zc ttahin %\%e 1316?6 \é@(l%neﬁngt h

420- 2, % mave el'eng recei ved

by cor rd@ﬁ@@ﬁdttmglaﬁ ﬁbpleau R, it U%stﬂbdi’th@ﬁh@ﬂéinelﬁa&fbnﬁ ronNOE ote smptdieﬁg; dfi xed
wavel ength optical filters 1110 Optical anplitude converters 1120 ma
conver toPtigd Si%@bb%&ﬂéb@@ gy peifgmapac eignerstatieaitaskp gengribedns heing Reafasme

bl | ¢ sl RO TBIGPHE A S rBFRLY LillR RQRPT IR optical si gnal s For

exanpl e,;” optical anpl t e convert may output a first anplitude
converted opti €8 13idgmats afl30eHart affni cxamprnppiocesdd 200 frgrdeding bA6 o2 moey

t put mpl i.tud t ed t I 1130- 2, tical
g;erI}:):Jt Rt Pg@ropiliaﬁéggr%%%ed%%eoaﬁt%?a{ogﬁfimﬂggﬁy-%%@eé é‘lﬁgiw'taﬁ@%%bi cal
si gnal. cblEf- er G QtibAHcRATR! dd:biin LOMBId RnialibROIA BN RULRUTY Bnd 7 ST

anpl i tude converted ptlca signal 1 Al'ternatively, optical signal
boo¥t erimpld@ienteipni probesdd 260 Hembcq»nd‘unm@rb}fd%@dlapnd/oaDNTpH(} |Iaranci:hp1abl e of

boostin ti | signal n t hou np ar
conpondiPERsiion Wl St s 120 HRoRE poriotived by SRR Rty of

opt i caldesicaflahclBdifg besxchidity ORY IQO%@JOBGI\EF\@JIO different, or additi onal
conponents than depicted in Fig. 11. In still other |nplenentat|ons one or

nmor e conponent &salfusgpteddaFisilgrmapcdse d3may bogin ith eyisionef adcdr nor e

ot her t.as SCri n ot 0 s of
opt | cal VoL BRATGEREuRE 186h OfiFhy SORERIRK, 218, Ao PRA S O ufRERERRTL
pr oces swah2agthadptipalofiads MGhe Bsticl nemoek {blockdl 280) eff @rRghmpRPin iedlcriaiitins
and/ or one_or nore dynam cally-activated fixed mavelengﬁﬂi%gﬂical filters

in an olsesribed Ry RINGEEED 2% ¢ e Basmites Yo §s igeP8y RS | n
T
one i Wr)ﬁ gvis ﬂltdnqﬁ% ANREESE, el Os TBXoPE 18P egf B dO¥%n O IBE%%&B a%legg\[ﬂ

140. i enentation, sone or al’l process 1
perforngdchwoannshm} MMMuee3h0o@@hmﬂlﬁﬁmﬁenﬂné@onammhmﬂﬁh@d@mwemn@hdlng QT
110 and/ or ﬁfs illustrated in Fig. 12, process 1200 may begin with
prOV|sﬁEW06fﬂ§rF¢§é wavel ength optical source in an optical network (bl ock

12143) , and pr oWisHi@itr Qhoven B BYP1 Bfanobed ng@meit%%vlaleagﬁﬂ &) bd drkei& \lvﬂh the
optical network (block 1220). "For exanple, in inplenentations described

above ithe taetheevdlogtiwopticaFsayece (dlawkd 230), bnaoisthe graap of fGcdvagtiTngth Opfieshi ch

may be filters may be selected based on the wavelength of the optical signal (block 1240), and the

optical signal may be received with the selected fixed wavelength optical filter (block 1250).

For example, in implementations described above in connection with Figs. 4 and 6, each fixed

25  wavelength optical source 400 may generate an optical signal at a particular wavelength. One of
fixed wavelength optical filter elements 610 may be selected as the filter element for fixed
wavelength optical filter set 500, and magnetic device 620 may position the selected fixed
wavelength optical filter element 610 in a position to receive optical signals at a particular
wavelength 420. Fixed wavelength optical filter element 610 may be positioned adjacent to

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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provided in an optical network, such as network 100) may include one or
nore fixed wavel ength optical sources 400. Receiver 320 of OLT 110 may

i ncl ude owme 2009/ameree fi xed wavel ength optical filter set®CPAB20088845u4t her
shown in Fig. 12, an optical signal at a wavel ength may be generated wth
the fixed wavel ength optical source (block 1230), one of the group of fixed

wavel engibalaRtds @cbcdcrdilh%% fnpTBvckeiGRlRedrAdd haaf @bnk hepWaal 868 flo&ks t he
optical signal (block 1240), and the optical signal may be received wth

the selld8paeryfionsdfonaedbedihl HEiccdly r¢¢e|1‘teer329bandéqr Qe 0510 (Qngrbjer@&mbe in
i nmpl e 1.ons bov npect i o h each

fi xednﬁg@zl enantohhe?%ﬁ?le%fggsourcemﬁ(%gﬁ PSI%&%%?% i P{begjteffg élesl%frl]ﬂather a
parti cwearcewagﬁiupmghbvw@ﬁﬁlcﬁfdlﬁg dﬁdch\iﬁi&@ @notho epd/oc@NT 40t er el enents 610
may be selected as the fllter el enment for fixed wavel ength optical filter
set 5500, and néAghdstrateddy Fige 18au0osasy 1 pHkmay b?gltlh‘éthsréw‘éztt@&nfoﬂ)%@% swa%at@ngt h

tical
ot outaeldhElh SR BhyBa RebdrR gROAL L 97, LB G ABaTRN I, Ty
be posifilicofieth adjoapefifixtdwaptlergah optmaeﬁbtats bﬁm o(nethg W,an{iyng‘thgﬁﬁtelotptldzHVI ce
620), e tical nal at the part. c ar wavel en and
may) pro%ynaéﬁ% 'Vf}a@?c'g %ﬁ@ﬁ%ﬁ' 0 p&%@%ﬁ% &ic weélﬁé?lwea E%&ﬁsr cal
recei vey , () £ixEl SavellrotRoftiddd f%epge@tso@oﬂeewvehﬁotmaf reeaveéﬁapm[ Yighd1Qg§ss

1300 for receiving an optical signal froman opticadl network one or
nmorie dmﬁmnimlway@hugthv &recbfffi xnéd/awalmtb gti¢ro pitecelbmeits 6& mayézccsoheched\ gsto

i npl e s _descr d he el Ln o npl.ement ati on r.oc 1300 nay
ber per 17 HEH DymeL T g g crefypridua e o) Salir Rt Sa BT ERs. | by

recei VeJositidhthe dolecidciR@rwdvidRh gifRyptiadl fftr k¥t O10 idlal poRftioR & 6RSRc Jegﬁé)al may
be perforned by another device or group of devices, including or excluding

OLT 11Cignetiyade panirulegoavalsngthd8trated in Fig. 13, process 1300 may begi n
with receipt o I i veI t rk
(bl ock 1310), ke@‘%lgg O%?é?@@itﬁ%isel Rj%ﬂdop |ca tl ‘B ftce{ilvefrrV gan%ﬂg

gr osp cs%leﬁte&e“ﬁkewaxaebleﬂgh I@pﬁ@aﬂ ifictat (Hlodkt 16139) blaﬁedamplet fmamwe\tﬁémgﬁlb of the
optical  si (block 1320). For. exanp npl ement ati ons descri bed
above i4¢s ﬁ@é@Yeolﬁ C\WPIB??UPF@@th kg aﬁaéﬁxed wlvs‘ée%gtmméwéﬁa@heleaﬁméép M3y Reer set
500 of

el erlot o EE AR by Ol 800 POk, FE b Al R OBRY Bt

sel ect eqbtiaa;l signal dtith¢ pfrrtlelhlemmxteléngth 420 @dd my@kc&n@stﬂheoptlcaiajgnﬁll dt theer set 500,
and rragne devi %e th {l) |t| on (ﬂ) sel ected fixed wavel ength opti cal
filter REfY twaé’i ngtg 4 0 BDEPLGOHP Yy ®Cei ve optical signals at a particul ar
wavgl engt h 420Prd3@§s‘ﬁl&k”ﬂ32ﬁ)9nd§l 1ﬁclual§thetﬂ?§ceg§51'0€1@§ ilatenad in'TRY. e Aravhged to
an optical receiver via the sélected fixed wavel ength optical filter (bl ock
1330) . iFdig.ddapobess biavkildpd ermpnndudeodesermining 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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descri bed above in connection with Fig. 6, fixed wavel ength optical filter
el enent 610 may be positioned adjacent to optical receiver 600 (e.g., by
magnet i ¢ wowh@d78®0), nay receive the optical signal at PChaSpesoBLsud ar
wavel engt h 420, and may provide the optical signal at the particular

wavel ength 420 to optical receiver 600. Process block 1320 may include the

pr oces Seblofaksby DILUStIALSd byRrafbditte: 410)ARdBAOMIT 140 & @, byl#anshli@&S39). binock

1320 may include deternmining a fixed wavel ength optical filter elenent with
a wavelangchinemcrtatioheeme Reathalpioessgt! R0GMay fhe porfeinecs bisingther deviroek

1400), initiati net.i eyj c i rmned fixed wavel ength
opt i calg Py ?fgéreve %’r%%crr;{agtlg 8 liaj; %)?L ar?@(%@f%&det ermned fixed

wavel engt h opt iAgallustriatcd e F% eﬂpp&bcdsm womsy bedn Witra degeiiitioafofthe opti cal
si gnal (block 1420). For exanple, in inplenentations described above in
confectVaislappthrofmngptigal siangbig trayeltnan APESH netiors (hlecky 1548), andeclpgtipn of a

opt 1 cal T tonel BPHRRGEE Kh p B of R4 WL AL pAFRoEN Tttt

wavel engtdmdid-vigveleapit (bogk il GQ(D)L dtoe emigﬂe,tm ond mlplemeﬁﬁﬁom acmorceohtieller
determ ned f| xed wavel engt h opti cal l.ter el ement enment 61

Magnet | {90 gy dedermmy ww%m&sh bt %bﬂptwal/%g%&z Harsptt @é}ehg?rhlgp Wddppnte 9@10 5
in pos'&n‘e%@f&@& wra%l@ﬁgfh Bﬁtl&}%dlﬁ@és R0IRaks @anaBl'efotf eﬂ@%ﬁlg&ﬁ%ﬁhéﬁﬁgﬁal . 15
depicts a flow chart of an exenplary process 1500 for generating an opti cal

si gial @termn]@dmavcwhgnh Waw examglt hf the Chtermpteldomvehaghlwvdas vt naveel nig et 0- 1,

wavel ength o sour ord| | enen ns descri bed herein
o e el e B el R P S Srsa e e ! et et Opfeal SieRy)
transmsﬁﬂc@ﬁt 131;@[)ab@é1§ifn@fatl%@pﬁéh@si(gﬁalgat fiRY whiaeih M@n 350). In anot her
i npl enentation, sone or a rocess 1200 may be perforned by anot her

devi ce or groupsdrtipsvhewsin Fige| udhawptisel syl ouy by gendrated Oy drdycbactadixed40.
As 111 UsdiB ggl (J)rptlcg s%urcl(]é?blogk ?$ Ong? Qxa 11? ?rg ernvqlt%l &gé?; a{%gtréo%n of a

wavel eng% (IN) trca rans ock

1516) , cenflccsidhedth R)g Qfﬁxadfxvaxeldngva\o@’[ledlgbllitc@m@-craﬂlaymé@& dpten sigrgigatp of
fixed vvavel en h t| cal sources based on the determ ned wavel ength (bl ock

1520) . THsfwase 2Q hagthway ppavideshe aptichsizpapin epticghiniger B0, Yoenisy!
det er mvpg,e@ul\ﬁ@ﬁ%q?lgﬁgg isg tﬂ{:gul ﬁ%letva?drﬂ'? to transmt in network 100, and

may sel ect~one o I xed wave eng optical 'sources 400 that is capabl e of
generating thelmp)lbmeaﬂatismsgdméritaati Hebedn dm&@mﬁidl@@mmémrﬁ@gben%ﬁmdanpl e, i f

t he deter t s first wavel ength 420-1, renote ntroll er

sel ect W4 &h(%ﬁéﬁgf %Q%Bw SRl D SRS FERGINSKRTONE: SERITIAIYS gnal
si nge idctilfed ﬁ?@&’%@v&&&%{ ?r'ﬁ&gd oREGRY) (ﬁit&glaﬁil%rﬂn 4 (Fp?fcal\’beY&&%r{EéthnAg@es

As further shown in the optical signal may be generated by t

sel ect exhcfor xwde pptical bm@termmptlomsa(le gsatip centfab bHok) 4158@)6 orfagre @paeR) Inetwqrh

I npl ematglln?i}lelll(s) ?BN‘}%S(%r I b T on Qsoe\{se prermses) Each optical line termination may include one
or more optical line terminals (OLTs) that may communicate with associated ONTs. For
example, in one implementation, the systems and/or methods may provide a fixed wavelength

25  optical source and a group of fixed wavelength optical filters in an optical network. The systems
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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connection with Fig. 4, fixed wavel ength optical source 420-1 nay generate
optical signals at first wavel ength 420-1 and nay provide the optical

si gnal s twoapewwale7splitter 120, via optical wavegui de 2CO/USE@B/084514
transm ssion through network 100. Inplenentations described herein may
provide one or nore inexpensive fixed wavel ength (or fixed frequency)

opt i calth$erESBtha BRCRE mah e Plodifdein ofRX REPRINRtatidI airgRt, nvakpurtesd fixed
wavel ength (or fixed freguency) optical filters in an optical network that
i ncl udéSOQkﬁ@l%'rbermr®ﬂogilluWalqlne termnations (e.g., at a central office)
and one or tiC I g

pr eni ses). EaC OﬂtbleciparFSt tﬂDtteér}bn%%hné nr%? a§ dg %é& ?ér in; rnag%el Pﬂpgmeﬁgedt cal
l i ne teﬁmyrtﬁffsreﬁabﬁﬁh of dei‘@,}ﬁrﬁﬁmumhd@hﬁlw&ré ﬁntas ﬁﬁ@b@bﬁdnmsustﬁ@ard in
exanpl e, in one_ inplenentation, the systems and/or nethods may provide a
fixéd vavEewisyt Rhoptya apftaaigede arnwealang‘@w@napl hargarewsebiod ALaENaIHt i cal

O b e b ARRPLLERbe R por TRAUSY B S5 RAFOR! TR PRDoliin IR SRR N
optical si gna? aving a speC| eng |xe vvave engt h),
and mayfsisd @nlbodmentsofweméesgmbndpmﬁom refeﬁnmethes’@biﬁccspftmed coded-ttbemgbased

on the vele th of the optical na The syste nd/ or. met hods, may
recei vé! ﬁfém&a%ilaéé?m yoaﬁatr A deniet Seit e dad haed r%FPglﬂTFrﬁ%‘B?I}té%ﬂ

fil ter. . fid@ih Qi€ 0N 8n ARSESEM i RAMRlin Mpl ementations provides illustration
and description, but is not intended to be exhaustive or to limt the
i nviéntion to tRertirecitse fationsdifsed Dyedionvbai bé watleoagedad logicl Bt ons are
possi bl e ht of the abov achin be acq ired from practice
b & he. TEFOBRY PEOT e WSetRire AT S e P QT el o2t B BUURSScr | beq
Wi th regatiflc inedrh@d cirdidt b fib18 gi@fhnﬁf)let%m AR CYTrwry, @ doRMidatied of N ot her
i npl ement ati ons. Further, non- endent bl ocks may be perfornmed in
par al | diardware wid sofearappar ent that embodi nents, as described herein, may be
i npl enented in d e r s ware in
t he i npl errenta ?%g%sﬁo}lér% 1@15]% %)%%att e ? PFetﬁ%rA%éss arei’& SISe t;%F Cs@% 5\%/% code or
spewi aldigctshed Qﬂthé@bed’lﬁd‘ﬁbﬁ,rtﬁe%&@dﬁﬁ@tlbﬁ@h@ ﬂi@ﬂint@lla[b@dj lfﬂiﬁi’tttlse @estidnbddl fegr ei n
is not limting of the invention. Thus, the operation and behavi or of t he
embodi FBHYLO \/Ué?sé fepsarey me% e RPRBIGE 1 weEY %é@e%fécatﬂbfée%édﬁl theclapprigee
code-it hat one woul d be able to design software and
controldl s E%I?%ggfé Qalglg%rent t he enbodi nents based on the description
her ei n. Furt heNo ed:e&n&rm,l avt, o ifstraosorodset frethicpvesatt applicaipnBeouldpl eorsttued ans
"l ogi c" perfarns one or fun tion Thlslo c, may inc| ude.
har dmr%ltlcgkpéﬁssggﬂslﬁo SR R aResH B8R iy e o06k Bt i BFinihg
pr ??r aneht x93 ifReRlcidy mcﬁﬁlfeto‘f‘[@'b?mo% it@n$ OWRERaNPHnOfkerl Y HWRE&], Aerm
sof t war e.

"one" or similar language is used. Further, the phrase "based on" is intended to mean "based, at

least in part, on" unless explicitly stated otherwise.
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Even t hough particul ar conbinations of features are recited in the clains
and/ or disclosed in the specification, these conbinations are not intended
to limt wbeoiwprersyi on. In fact, many of these featuresPoaysh@sosssivi ned in
ways not specifically recited in the clains and/or disclosed in the
specification. No element, act, or instruction used in the present

appl i capipr shophdvipe goenstrued as critical or essential to the invention
unl ess explicitly described as such. A so, as used herein, the article "a"
is intended ko i nskydemepapusingore itens. Wiere only one itemis intended,
the term"one" or .sim.lar | e is;used. Further, the phrase "based on"
i's intendedzﬁﬁmﬁggﬂnmﬁggg }%Qgﬁﬁgggywﬁﬁ%%art, on" unless explicitly stated
ot herw se. WHAT | Sn@IAT Maikhifier domphissnist em conpri sing: an optical |ine
termnal (OLT) that includes: an OLT transmitter conprising: one qQr nore

fi xed wavel engt h opti e o e Excd warclenatepriteal spirepsthat gendptganiorteala fir st
wavel ength, and ar i.C i hat transmts the optical signal at
the%first mavele%@?ﬁP%%1%%tﬁg%ﬁgg#ﬂﬁggmork. 2. The systemof claim1, where
the OLT further conpriseptiptlocesguidgtiaoghasntoihe gpiictsipoal adticdirsd ne a

wavel ength for the optical signal; and select one of the one or nore fixed
wavel engt h opticdym@gﬁggggaﬁg Hep! RTNHE det er mi ned wavel ength. 3. The
system of claim1l, where each of the one or nore fixed wavel ength optica
sources conprises a |laser having a narrow operation bandw dth range of
about six t @.aboukhesiysthn afatromelt, ehsrestbp &1Lt wdthart comprisnaporesmgdognd bei ng
internally nnggLated to transmt fromnore than zero gigabits per second to
about tCA"G§ABts per second. 4. The systemof claim1, where each of the
one or nore detor@ehew eV SRGHDIR B GRlcalSPsiagamdpr oduces an optical signal at
a distinct wavelength. 5. The systemof claim1, where the OLT further
conprises: analegoneraddles amerorauerpfixsd mgyvelongth opticad seurt¢sdugedeiy dicalgtprminggt i cal
filters %Qﬁ%»&Fceive an optical signal at a second wavel ength, and an

optfcaf”mave urde that receives the optical signal at the second wavel ength

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

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

sources produces an optical signal at a distinct wavelength.

5. 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
5 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.

6. The system of claim 5, where each of the one or more fixed wavelength optical
filters comprises:

a plurality of fixed wavelength optical filter elements that receive optical signals at a
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fromthe optical network and providing the optical signal at the second
wavel ength to at | east one of the one or nore fixed wavel ength opti cal
filters. WO 20907863t em of claim 5, where each of the onecCorushemsms{sixed
wavel ength optical filters conprises: a plurality of fixed wavel ength
optical filter elements that receive optical signals at aplurality of

wavel engtifiy &f wiReRaLIhS- based device that nmoves one of the plurality of
fixed wavel ength optrcal filter elements to a position for receiving the
optiScal si griamagnetipthasasledesied thadveavengahof thedlussity pf fised wpedeigitepptidabfilter
receive h ptical signal. at th n | ength fromth ved one of
he ol areariis Q5 b loadoLRT e Blegb e Suer B0 PR F R S bRl DS, ot em of
claim6, whemeptibsl rédelvdr it hekived Rropsiesl simata&shé S@ohdPhuteleilh figti@d t o:

sel ect one of the one or nore fixed wavelength optical filters based on the
second Dexed W gf Hie niwalipradixgd waeleaghioptfaldilighallemsptst he second wavel engt h
to the optical receiver via the selected one of the one or nore fixed

wavel ength optical filters. 8. The systemof claim6, where when sel ecting
t he one of the oriEheoystomre cldimed whawethe ©dtThfusthti aabprises persssinghegipr ocessi ng
logic is further configured to: determ ne one of the plurality of fixed
wavel ef§PHSYEEi%al filter el ements capabl e of receiving optical signals

with a wavel gnpaf fhddidhc SR GHS 8 SRR HRY S FRER bab &l il AL8cddng _
magnet i c- based device to nove the determned one of the plurality of fixes

wavel engavielongth ead filter el enents to a position for receiving the optical

signal at the secqnd vel engt 9. The syst of claime,.further

congr i sing: TOTERGEPGHAERr hs wspra e R et ver BRatEsiisedFeam and
downst rgrMcaRhE 6atheond Bah®drdfid Watkldndtl HRicapliikgal network by control ling
one or nore of the one or nore fixed wavel ength optical sources, the one or

nore fixed wavel ength optical filters, and the plurality of fixed

wavel engt h O8pt i Caf‘hefsi gtte rofeclla? tw%ﬁrelvg enTJ%Fecflxg th%no]ngfof ?ﬂe‘%n@o? mo %{&} each
of the one or nore frxed wavel ength optica ITters conprises a Iow'l oss
opt i calwdvieldngth dptiatl fledrgalid probassingadiEaist farthér doafigirééso:l i ght having a
particul ar wavel ength, while bIockina{a remai nder of the Ii%ht. 11. A

syst em conprdctsrmgne oy of the Rlgralineefibier yavelenath optieplter glsmenfycppride of

receiving optical signals with a wavelength that matches the second wavelength;
5 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.

9. The system of claim 6, 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

5  wavelength optical filter elements.

10.  The system of claim 5, 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.

11. A system comprising:
an optical network terminal (ONT) that includes:

an ONT transmitter comprising:
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an ONT transmitter conprising:one or nore fixed wavel ength optical sources
that generate an optical signal at a first wavel ength, and an opti cal
wavegui dewohat/arssnsm t the optical signal at the first Paauskes®sdsii n an
optical network. 12. The system of claim 11, where the ONT further
conprises processing logic configured to: determi ne a wavel ength for the

optical signal; and se@ek nRREREd WheIQ}eh OptidAPERirdds ¥R chRi b aRGhHcAPt i ca
sources based on the determ ned wavel ength.” 13. The system of claim 11,

wherse each of t hesigmbatorfivbwevdl¢nestl andvel engt h optical sources conprises a
| aser having a narrow at%p tlgéllwaveg%poYHag]ﬁ dsrngp‘gl% 0% 102{6}%}%%%1' eistltﬁ(eﬁ abOUt el ght

nanoneters separated a dul ated to

transmt from noneavichwapthzi@aa ogtige bictveorRer second to about ten gigabits per
second. 14. The system of claim 11, where each of the one or nore fixed
wavel ength optical sources produces an optical signal at a distinct

wavel ength 19 TR SUSHAICBnCl2LMibine BRAY fubecc YT LUBLILBAPRE T Ses:

ONT receiver conpris one or fnore fixed wave ers that
recei vecoafigapd ke al S|gnal at a second mavelength and an optlcal wavegui de

that receives the optic n at. the s d wavel ength fromthe optica
net wor k and YSFEWRH hyyat leggb?q «?‘éﬂopéﬁcgln%gn rt ahe second wavel ength to at
| east one ofg.fheo RN 1R oﬂ@)dr%nd&)fﬁgd%V&'eﬁé}EBBU@ﬂ%blﬁ%s Baséd & fhe dLRrmiHag
system of claim 15, where each of the one or nore tixed wavel ength opti cal

fil tser svostgpeibses: a plurality of fixed wavel ength optical filter elenents
that receive optical signals at a plurality of wavel engths; a
magnet i c- based device that noves one of the plurality of fixed wavel ength

optical filtgr elEEaykemldT iRoS], Wheid el of 86 8hY bGiofd B @PldveRingth @ikl at
t he second wavel engt and an optlcal receiver that receives the optical

si gnal sQuroeheorspiashHd 1%81(/@,%11334 ParfQvp nmrn@mb@dwafﬁb ragfgetof ebgit l&rXatmabyut@ﬁglfn xed
wavel er}%h@m&%%s s% !lra Id a]i ‘Lewo Eein%ﬁ{ae?er? and1 lZel erﬁé’l? %n@ﬁgtealt a{r 1t frx\‘f}ﬂef\n Eir the
r ogi C Cont i gurye TRe one

ONT fu ér co |ses processin one of
or nor ehdd x26 giigakml pengédfbndpé abcait tddl dip&is peaseondn t he second

14. The system of claim 11, where each of the one or more fixed wavelength optical

sources produces an optical signal at a distinct wavelength.

15.  The system of claim 11, 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
5 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.

16. The system of claim 15, where each of the one or more fixed wavelength optical
filters comprises:
a plurality of fixed wavelength optical filter elements that receive optical signals at a
plurality of wavelengths;
5 a magnetic-based device that moves one of the plurality of fixed wavelength optical filter
elements to a position for receiving the optical signal at the second wavelength; and

an optical receiver that receives the optical signal at the second wavelength from the
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wavel ength; and provide the optical signal at the second wavel ength to the
optical receiver via the selected one of the one or nore fixed wavel ength

optical fwbnersn79m8. The system of claim 16, where whenPs@lusecaosogssihe one

of the one or nore fixed wavel ength optical filters, the processing |ogic

is further configured to: determne one of the plurality of fixed

wavel engéyrdenikiof @l dliralifr ofel-RERNElcRgR¥Pial Hitck Bl6RIcMisNY Opti cal signals
with a wavel ength that rmatches the second wavel ength; initiate the

magnet i c- based device to nove the determ ned one of the plurality of fixes
wavel engt h iC filter 2 ts, 10 igion for r iving the optica
o onal ot thg sectid HRBLEHTY et PR LR bR Pk g Py

conpri sdoAfigurddtenot e control l er that adjusts wavel engths of upstream and
downstream optical sjignals provided in the optical network by controlling
one or nor e sskect e ke e orprerefixee sravploestb rpticnl Slersdascduihe seconine one or
more fixed wayelenpgth optical filters, and the plurality of fixed

wavel ength optical filter elenents. 20. The system of claim 15, where each
of tshe one qrowide ehefdpxied smabdtehgidconpivacabngth td the sptaaipedesesvia thow | oss

optical filter that selectively transm.ts or receives |light having a
parti CL?FI?FteM%P ﬁ@m,e Omoreeﬁbﬁ‘vdow%ﬁlg&w@% B of the light. 2 1. The
system of claim 15, where at |east one of the ONT transmitter or the ONT
receiver further conprises: an optical signal booster that converts

anpl i t udes off8. upskhesasteamd chomnl$t whearn vopni sckctisg tains opthewindedmone fikel

tical k t tical . 22. Th t f claim 15,
wher o tKE SR el S opa R iR e Bl BBl S A hethod,
conpri sing: qRE@Mmind did of th pluAlityt of PledfiaseRnp@\uptieNdiifer ORhicGR!capsbiE 6£S i N an

optical network; providing a plurality of fixed wavel ength optical filters
i n the regaivisgbpiesl wenils widrrewaxdagtlafaopetckes the pegand wavelangthvel ength with

one .of the plurali i vel engt i . ces; ti gne of
ore ol . o, AOGR bbb L AREL AT AP B LA AL
of t he vopleledgth sptigaifilicr 2Reheheasia\WoBigioh fier repdiviaglthesargical sigral bt thbeccdal ect ed
fi xed wavel ength optical filter. 24. The nethod of claim 23, further
conpri§Wﬁ§kn8%%ernining a wavel ength for the optical signal;

19. The system of claim 16, 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

5  wavelength optical filter elements.

20. The system of claim 15, 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.

21. The system of claim 15, where at least one of the ONT transmitter or the ONT
receiver further comprises:

an optical signal booster that converts amplitudes of upstream and downstream optical

signals provided in the optical network to reduce optical power loss.

22.  The system of claim 15, where the system comprises a passive optical network.

4.



selecting one of the plurality of fixed wavel ength optical sources based on
the determ ned wavel ength; and generating the optical signal wth the

det er m nestowasal7ersgt h with the sel ected fi xed wavel engt RCoptSc@alosssour ce.

25. A device conprising: neans for generating an optical signal at a first
wavel engt h; means for transnitting the optical signal at the first

wavel ength ixy aanﬁkﬂﬁﬁﬂC@ﬁﬁﬂgﬁ means for filtering an optical signal at
a second wavel engt h; and means for recei ving the optical signal at the
second wave|mn‘gﬂmgfarrdmatlhfeofcfpmd@@Ivelnegt\hmpmdrsdurpﬁ&)hmamqucalm@twrpk; cal signal

?Let ggczﬁgo\si)gr\ol 1n|% atlhgrtanty & f xeg wavelengtL optlcallfl 125 Y e op 1capte|t\():v81|rk signal at

generating an optical signal at a wavelength with one of the plurality of fixed wavelength
5  optical sources;
selecting one of the plurality of fixed wavelength optical filters based on the wavelength
of the optical signal; and

receiving the optical signal with the selected fixed wavelength optical filter.

24. The method of claim 23, 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
5 generating the optical signal with the determined wavelength with the selected fixed

wavelength optical source.

25. 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
5 means for receiving the optical signal at the second wavelength from the optical network
and providing the optical signal at the second wavelength to the means for filtering the optical

signal at the second wavelength.
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