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Next Generation Optical Access Technologies
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TDM/TDMA PON Basics
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Wavelength-plan and Coexistence (FSAN)
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PON Standardization Roadmap

\ Capacity NG-PON2

XG-PON2 Key Requirements
10/10 G (*) » 40/10 G aggregate
1 Gbit/s per sub
40 km passive reach
>64 subs (1000)

Re-use of OSP
» Coexistence

2010 2015
Ref.: FSAN / ITU-T G.984 G.987 G.ngpon2
IEEE 802.3ah 802.3av )8, )9,
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Uses for NG-PON

mmetrical Bandwidth
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TDMA 10G upstream
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Power Saving by Sleep Mode in ONU Greentouchi
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@) Greentoucti
Standard XG-PON (@) creentouc
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Bit-Interleaving PON

10 Gb/s
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~10 Mb/s

See: K. Chow et al.
Mo.2.B1, ECOC 2012




Is there life for TDM beyond 10G ?
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XLG-PON (40G/10G TDM PON)

" %# $".%0

3% % * % +1,+ 3
&,! + D. % ;."* L# L%
#,, 1l
E&( &% 5, / 3 2,%.,%
hallenges: Ty
<
$( [ = <
,0.4 /7 3 (.
',;%—> = >
7 g %"
Chromatic dispersion at 40G
K # ,;"1C L,% 6L&
;2 %0 * 8\ %" N:
K $, % 5& .0 ! 56D
Maintain SNR at 40G
K % 0 * 3 P
K +# % 4 8 O

D.

Cf.: 25G DB with 7 GHz APD
van Veen, Tu.3.B.1, ECOC 2012
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TWDM-PON

. Colorless ONU
! D # ( #.9 zﬂhﬂ:é%li);,(ghpgslﬁs with 1 (or more) pair selected
$1 ,+ 3 #%, ,05 1
&( . 1.* DI %0 oY
& " %0 %0 0%, - . ONU
S
3Vt L5 #,D $%%0 b ONU
1,3, * %% 7/ 3 =
Primary solution for NG-PON2 ) N
ONU

Ref.:. e.g. T. Koonen et al. TOBASCO, ComMag. 1997

P. lannone et al. OFC2011 (PDP)
W. Poehlmann et al. ECOC 2011 (We.9.C.1)
Y. Ma, F. Effenberger et al. OFC2012 (PDP5D.7), ECOC2012 (Invited Tu.4.B.1)
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(No TEC, lower cost)




TWDM PON System
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Tuneable Rx e.g.:
R.Murano et al..
ECOC 2012 (We.2.B.3)

A straight-forward way to get 40/10G by 4 x XG-PON1

Possible for multi-provider sharing
Stacking of different standards: GPON, XG-PON1, XG-PON2
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Power saving at OLT with TWDM-PON (@) sreentoucti

Figure 1-2: A1 Fluctuations in broadband (DSL, FTTH) traffic by time zone {day of the week)-- November 2005
$ ( customwer-bb Cin_ave: 145808 Mbps, oul_awve: 192765 Mbps)
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Coexistence options for TWDM-PON

GPON
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WDM-PON
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Main approaches for “colorless” ONU Tx

Upstream wavelength
oLT “selected” in ONU.
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Ref: R. Brenot, Bell Labs, Invited APC 2011

R. Heron, Alcatel-Lucent

BB source Upstream wavelength is
oLT injected at OLT “seeded” by BB source.
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WDM-PON
Tuneable lasers

Device challenges: System:
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WDM-PON with remote modulation

1. Laser seeding
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WDM-PON with remote modulation

2. Spectrum sliced WDM-PON
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WDM-PON with remote modulation
3. Wavelength reuse
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4. Self-seeding WDM-PON
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Coherent WDM-PON

Improved optical budget and channel density, but expensive
g +- &, ,6 L, *T
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eg. We.1.B.1, We.1.B.3, We.2.B.2, PDP
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OFDM-PON
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Asymmetrical Coherent OFDM-PON

Field Modulation
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Comparison
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Cost comparison 40/10G NG-PON2 (year 2015)
Effective cost per subscriber (16 ONU connected per OLT)
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Power/subscriber (W)
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Summary
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