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Upstream Downstream
Web Surfing
BROADBAND BW REQU IREM ENTS Video Conferencing, Premises Surveillance
SDTV VOD, Telecommuting
Voice {3-”"&5) 400 KBPS File Sharing, Home Video Sharing/Streaming
Real Time SDTV, Network PVR
Dﬂta 5' ID MBPS Multi-Player Gaming, Interactive Distance Learning
SDTV (3-Channels)  9-12 MBPS Mot B
Large File Sharing; P2P
HDTV 9-19 MBPS -
Total 23-42 MBPS Next Gen HOTV

Next Gen 3DTV

FTTP
HFC

VvDSL2

ADSL2+

ADSL

Dial-Up
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The new draft standard supports coexistence of symmetric
10G ONUs, asymmetric 10G/1G ONUs, symmetric 1G ONUs,
and RF video overlay on the same ODN

OLT

€ Upstream
/|1 Gbis, 1310nm|\ /|1 Gbrs, 1310nm\ /|10 Gb/s, 1310nm

[P S T O e P e o

¢ Downstream uses WDM
¢ 1Gb/s ONUs already have filters to block the C- and L-bands
¢ 10Gb/s ONUs will have filters to block the C- and S-band

» Upstream is dual-rate burst mode:
¢ All ONUs transmit in the O-band (1260-1360)

¢ 1Gb/s ONUs send bursts using 8b/10b @ 1.25 Gb/s
€ 10Gb/s ONU send bursts using 64b/66b @ 10.3125 Gb/s
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NG-PON2
.g. Higher-rate TD
DWDM
Elect. CDM
OFDM, Etc.

“Co-existence”
arrows mean to
allow gradual
migration in the
same ODN.

NG-PONL1 incl.
long-reach option

Capacity

WDM option to
enable to overlay
multiple G/XGPONs

XG-PON
(Up: 2.5G to 10G,
Down: 10G) Splitter for NG-PON2

(power splitter or
something new)

Power splitter deployed for Giga PON
(no replacement / no addition)

Now ~2010 ~2015
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FSAN 8T & — XG-

* Reach extenders features and related issues
— Operational issues and solutions
— Compatibility with RF video overlay
— Compatibility with monitoring
— Testing.
 Enhanced US bandwidth — technical alternatives
— Technical solutions to realize the 5/10-Gb/s upstream,
— Relative-cost comparison.
e XG-PONL1 - stacking solutions
— Comparison of candidate wavelength plans.
o XG-PONL1 - X/S tolerance of ONU
— S/X tolerance to video in XG-PON1 ONU
— S/X tolerance to G-PON without video overlay
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FSAN & B B — NG-PON2 Power

« Within 2015 time frame, what optical budget value can be
expected identification of cost rupture points
e How to find ""dB" for NGPONZ2? (ODN, ODN+extenders)
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Symmetric power budgets Asymmetric power budgets
(10G down/10G Up) (10G down/1G Up)
1:16 1:32 1:16 1:32
10 km| PR10 | PR20 10 km| PRX10 | PRX20
20 km| PR20 PR30 20 km| PRX20 | PRX30
Low Power Budget Medinm Power Budget High Power Budget
Description Units
PEX10 PR10 PRX20 PR20 PEX30 PR30
Maximum channel
insertion loss 20 24 3 B
Minimum channel -
insertion loss 3 10 15 B

BRl , IEEXENIEEL , TEEBEATIRER , #E A -S5 IE
HR B 111G EPON I 2% AH UL L o
AT EJODN, SADVELREURTHRIR | AIRFEIL « 12850

PRA40/PRX40—33dB loss budget, PR50/PRX50—37dB loss budget
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Optical Port @ WDM

DFB Laser

a

OE Chips

v

Laser
Driver

APD Detector

) TO-Cans

Laser in TO-can
Laserin TO-can

i

Detector in TO-can

TIA

~
> »
~
>

Rx Electronics

=

BOSA

—

Analog Detector in TO-can

Digital Detector in TO-can

1555nm downstream analog
1310 nm upstream digital

Fiber

1490 nm downstream digital

Data Input

Data Output

Module
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Hisense Group Profile
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1. Type | ((RO6 7%, 2007)
a. One universal OLT design (triplexer or quadplexer)
b. Internal WDM filter

c. L-XFP

2. Type Il (4 EWDMJ5 %, 2008/2009)
a. Single 10G/1G or 10G/10G design

b. XFP package
c. Dual LC port is allowed

3. Type I (&4EHTT %, 2010/2011)
a. With integrated OSA (triplexer or quadplexer)
b. Internal WDM filter

c. XFP for OLT, SFP+ for ONU
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10G Symmetric OLT Optics
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CORTINA' PMIC @ teknovus  ~freescale- Opulan
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Reference design win

with chipset makers System design win with

equipment makers
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o W5izEm: HANHBIGIEER, NIT, FT, KT4:.
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Access Network ONU 709%

Point-to-Multipoint PON System

COE
FTTH
OM/MAC

a Passive Optical Splitter C0%.80%
FTTB
OM/MAC

50%-60%

‘NT FTTC
OM/MAC
Twisted Pair : 30%-40%
e wt
' Telephone ‘

Foint-to-Point Media Converter System y
Network

VDSL

# FTTH: Fiber To The Home
# FTTB: Fiber To The Building
# FTTC :Fiber To The Curb

OLT 30%
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