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TWDM-PON-cOMPaTible 10 GbPs bursT-MODe 
cOhereNT reflecTive ONu achieviNG 31 Db 
ODN lOss usiNG Dfb lasers
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The final ng-POn2 sTandard (iTU-T recommendaTion 
G.989.1) is based on Time-and-WavelenGTh-division-mUlTi-
plexinG approach: The cW siGnal GeneraTed aT The olT side is reFleCteD, 

aMPlIFIeD and MODulateD UsinG a reflecTive 
modUlaTor

exPerIMentS uSeD an OFF-lIne PrOCeSSIng aPPrOaCh
To obTain sTable ber valUes, We esTimaTe and averaGe iT over a larGe 
nUmber of packeTs (approx. 1800 packeTs for each ber esTimaTion)

beTTer SenSItIVIty Than direcT deTecTion -> achievemenT 
of hiGher odn losses 
mUch larGer reSIlIenCe tO spUrioUs back reFleCtIOnS 
Thanks To an opTimized elecTrical and diGiTal hiGh-pass 
filTer (hpf) and 8b/10b codinG
iTs hiGher cosT is affordable since iT is placed aT The olT side

one dedicaTed WavelenGTh per User does noT offer 
enoUGh GranUlariTy and is likely Too expensive
a coherenT receiver per sinGle User is likely Too expensive, 
even inside The cenTral office
bUrsT-mode Transmission can be realized by a soa and 
r-eam combinaTion
bUrsT-mode coherence deTecTion is based on a fasT 
converGence dsp alGoriThm (~100 biTs sync paTTern)

The proposed solUTion has basically The same physical layer 
performance as iTU-T TWdm-pon, and The folloWinG pros 
(and cons) in Terms of cosTs:

for a Typical pon WiTh 64 Users, The aTTenUaTion dUe 
To The spliTTer alone is aroUnd 19-20 db
The sysTem poWer bUdGeT shoUld also Take inTo  
accoUnT sysTem marGin, fiber loss, penalTies dUe 
To dispersion, reflecTions, aGeinG, eTc.
Typically, mosT pon Transceivers shoUld cope WiTh 
odn-loss valUes GreaTer Than or eqUal To 28 db 
wIthOut any opTical aMPlIFICatIOn alonG The link
providinG each onU WiTh a tunable laSer and 
a tunable FIlter, reqUired for Us and ds 
WavelenGTh separaTion, is a very flexible bUT also 
very exPenSIVe SOlutIOn

twDM-COherent anD reFleCtIVe POn arChIteCture

SySteM SetuP: uPStreaM tranSMISSIOnreFleCtIVe Onu
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COherent DeteCtIOn On the uPStreaM 
reFleCtIVely-MODulateD SIgnal

burSt-MODe tranSMISSIOn anD COherent 
burSt-MODe DeteCtIOn

COnCluSIOnS
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PrOS
COnS lIMIteD ODn POwer buDget dUe To several spUrioUs 

effecTs, inclUdinG:

aT leasT foUr WavelenGThs
each WavelenGTh carries 10 GbiT/s doWnsTream, 
2.5 GbiT/s UpsTream
Up To 40 km reach, Up To 35 db poWer bUdGeT
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nO need for tunable laSer aT onU

rayleiGh back-scaTTerinG (rbs) and concenTraTed reFleCtIOnS
limiTed opTical poWer aT The receiver side
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semicondUcTor opTical amplifier reflecTive elecTro
absorpTion modUlaTor
(modulation bandwidth up to 6-7 Ghz)

•	Amplification	(20 db per single pass)
•	Gating on the packets (2-3ns raising time)
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aT The onU side:

Guard-time=25ns

payload: 4500 bits 
@ 10Gbps

synch+header 
127 bits

127 bits

payload 
#1

Onu 1 Onu 2 Onu 2

payload 
#2

Onu 1

payload 
#n

Onu 1

dummy sync interfering bursts

an opTical TUnable filTer
a soa+ream sTrUcTUre
no TUnable lasers

aT The olT side:
a seT of dfb lasers on a 100 Ghz Grid
a coherenT receiver per each Up-
sTream WavelenGTh

local
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