WDM a vinové délky v metropolitni a

pristupové siti P2P, PON, NGPON,
XG-PON, WDM-PON
Brno, 8. 3. 2018

Josef Beran
AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACE ®

theartof . Y
opﬁcal AX

ommunication pno

thearktof .

Technologie WDM optica

) communication
PRO~ber

NETWORKING

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACE ® www.profiber.eu

the art of

\. Technologie WDM - koncept optical

PROFi communication
oer

Data Channel 1

LA YAN

Data Channel 2

w7\

DataChannel3 |} | Jeni
T

Optical
Fiber

Data Channel n
/-

Wavelength Division Multiplexing (WDM) acts as “optical funnel” using different
colors of light (wavelengths) for each signal

Wavelength = A = lambda
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CWDM/DWDM pro pristupové metropolitni ethernet linky
> P2MTP pristupové sité, sluzby koncovym Gcastnikéim (CPEs)
> Rlzné topologie sité nez Metro/Core, potfeba jiné testovaci metody!!

> Potfeba OTDR se stejnou vinovou délkou kanalu pro testovani skrze
MUX/DEMUX
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« VSechny kanaly CWDM jsou jiz vyuZzity

DWDM

» Pozadavky na 10G/40G komerc¢ni sluzby .
services

+ Future-proof nasazeni v kratkém Case (den)
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» Troubleshooting high-value DWDM links under 4h SLA

» Validation of DWDM links during construction cant be done in one shot
» Must have quick access to a DWDM OTDR for troubleshooting

> SLA penalties could be very expensive

> Techs cannot use same testing procedures as with current CWDM
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Use the C/DWDM OTDR to validate continuity during construction
through the MUX/DEMUX and get End-to-End budget loss

Use the C/DWDM OTDR to troubleshoot from the head-end
In-service testing using the customer’s A port (ITU DWDM or CWDM)
Single-ended CWDM/DWDM fiber characterization in one box

Standard 1310 nm

or 1550 nm is stoppod

at the filter Standard 1310 nm or 1550 nm is stopped at the filter;
the customer cannot see the optical path after the filter

\
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CWDM+DWDM
modules Goll Tower Customer

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACE ® www.profiber.eu

rllm

N




thearktof .

N\ DWDM OTDR optica

PRO~ber

theartof .

CWDM OTDR optical

communication communication

PROFber

w{ m40oTOR

W

1590 nm (9 pm)
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> v, - * 1 single-slot module that covers all 18 CWDM channels — including
water peaks
FTB-740C-CW18
Pog, 0.0000 0.2085 46279 0.0581 11319 km E E
r.rﬁ—u | Luf | +u +u u"'_ ; E_ § 2 :_;-
R - - ’ + Compact and Evolutive CWDM solution - Hardware-ready for all 18-A
— Start with standard 8 channels to remain in budget
— Upgrade with software keys
“T: SSDD'M: 1533.465 nm . -
';vne =‘:u‘.1w\ Loss (d8) 'le:‘ (a8) G - )
. modules > Intelligent characterization of WDM MUX/DEMUX
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740C xWDM OTDR Series

C-BAND DWDM AND 18-WAVELENGTH CWDM TUNABLE OTDR SERIES ) .
FOR METRO ETHERNET AND C-RAN LINK CHARACTERIZATION IEEE P802.3av 10 Gb/s Ethernet Passive Optical Network (10G-EPON) —2009

ITU XGPON (10Gbit/s) — 2010

TECHNICAL SPECIFICATIONS Ever increasing proliferation of

PON protocols in an attempt at

aoC oD oL s keeping ahead of growth in
Laser nominal wavelength (nm) 1270, 1290, 1310, 1330, 1350, 1370, 1390, 1410,  C-Band tunable 1527.99-1563.86 nm bandwidth consumption .

1430, 1450, 1470, 1490, 1510, 1530, 1550, 1570,  ITU-T G694.1 Channels 17-62

1590, 1610 (191.7 THz - 196.2 THz) Only WDM NGA keeps ahead of

. = curve and scales indefinitely.
Central wavelength uncertainty (nm)®  +3 DWDM 50Ghz channel wavelength control

50 GHz and 100 GHz increments on
ITU-T GB84.1 grid

Dynamic range at 20 ps (dB) ® >37 40 5
Event dead zone (m) © 1.1 0.7 ! OLM
5 35 READY

Attenuation dead zone (m) ©

Channel spacing tuning NIA

Capacity

Distance range (km) 0.1 to 400 0.1 to 400
Pulse widths (ns) 5 to 20 000 5 t0 20 000 Zdroj: Jim Theodoras ,
Sampling points Up to 256 000 Up to 256 000 ADVA Optical Networking
Sampling resolutien (m) 0.04t0 10 0.04 10 10 I I | 1 I 1 1
| Distance accuracy (m)¢ +(0.75 + 0.0025 % x distance + resolution) +(0.75 + 0.0025 % x distance + resolution) 1995 2000 2005 2010 2015 2020 2025

N1 \J
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GPON, RF Overlay and NGPON-2

PON Rate
i) 2.5G/1.256 1.25G/1.256 106/2.56 __——— —| G-PON m
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CEx = Co-existence element

NI W

WM = Wavelength Multiplxer
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GPON, RF Overlay and XGS-PON

RF Overlay
XGS PON

CEx = Co-existence element
WM = Wavelength Multiplxer
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Up to 32 100M / GigE &
Higher densities in the future M R .
Z Residential

_________ i onmionu [ |

Wireless Backhaul

Service Terminal and Low Cost Passive Filter
Packet Processing in outside plant

OLT: Optical Line Terminal

RN : Remote Node

ONT: Optical Network Terminal

ONU : Optical Network Unit

WDM: Division

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACE ® www.profiber.eu

PROFben

Point to Point &%
+ Future Proof architektura

+ Skalovatelnost

+ Nezavislost (Protokol/Bit rate)
CO fiber management
Dostupnost vlaken

MTTR pfi preruseni kabelu

WDM Fiber Access /sﬁy\

iﬁ/ilﬁi [T ]

Passive Wavelength
Filter

Busine

TDM PON =

Jednoduchy fiber management
Pasivni feSeni OSP

i+ Nizka spotfeba el. energie
,Zrajici™ technologie

Sdileni Sitky pasma (DS & US)
Real time SW

Fechod na jinou technologii

Bezpecnost I
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Active Remote -S>

+ Jednoduchy navrh

! + Flexibilita (uzivatel vs. Bit rate)
+ Jednoduchy upgrade

+ Sdilena Sitka pasma

.+ Aktivni prvky v OSP

~ + Spotfeba el. energie

Outside Cabinet

VYHODY véech zminénych technologif
4

Bezpecnost, Dosah, Skalovatelnost,
Eliminace ,Wavelength" planovani,
Jednoduchy navrh

RFoG 2

Integrace se stavajicim DOCSIS
systémem

Pasivni OSP Feseni,

Nutny DOCSIS systém

Sdilena Sitka pasma (DS & US)
Bezpecnost
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+ Using a standard power meter is no longer possible

» Using current PON power meter is no longer possible

Measuring multiple transmission « types » is confusing for installers

Testing a mix of legacy and next generation PON using the same instrument
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» Compatible with next generation PON
technologies
GPON, EPON, gG—PON, XGS-PON, NGPON-2, 10G-EPON, ALT-PON Sta nd a Ione
» Compatible with triple layer networks carrying
legacy & next generation PON as well as RF

video overlays »  All essential features embedded in the »  Connection via Bluetooth™
« Can measure upstream ONT burst light levels Instrument > Storage in smart devices or into the cloud
even at speed up to 10 Gbit/s »  Touchscreen operation > Process compliance

> P/F assessement based on standards » Ready for future integration with TestFlow,

» PON-Aware™ Technology automatically assess
9y Y » Data storage in instrument EXFO Connect or customer applications

the P/F status of the network under test
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PROFiber Networking CZ s.r.o. PROFiber Networking s.r.o.
Mezi Vodami 205/29 Bernoldkova 2
143 00 Praha 4 917 01 Trnava
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