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Méreni a diagnostika signalu WDM

témata

OSA — opticky spektralni analyzator, zakladni servisni nastroj pro CWDM/DWDM

OSNR — opticky odstup signal Sum a jeho méreni

OUT-OF BAND metoda méreni Sumu (interpolacni IEC metoda)

IN-BAND metoda méfeni Sumu

NAMERY A ZKUSENOSTI
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OSA - Optical Spectrum analyzer

Zakladni pfistroj pro diagnostiku signalu xW DM, méfeni OSNR

CWDM 20 nm jednoduchy OSA

DWDM 200/100/50 GHz min.25 dB@ 0,2nm
(1,6nm/0,8nm/0,4nm) standardni OSA

UltraDWDM 25GHz (0,2nm) min.25 dB@ 0,1nm

OSA s vysokou selektivitou

ORR - Optical Rejection Ratio- pomér optického potlaceni (strmost filtru)

RBW - Resolution Bandwidth-Sifka pasma filtru, Sifka Stérbiny

In-Band OSNR testing ? — schopnost méfit OSNR v kanalu?
=)
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Nové modulaéni formaty !
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Jak dokaze Vase OSA zmérit
In-Band OSNR ?
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Prenosy CWDM/DWDM

Problémy pfenosu = narust chybovosti BER:

1. souvisi s OSNR (napf. pokles vykonu v kanalu, rozladéni kanalu,
narast Sumu v kanalu, preslech ze sousednich kanall)
— diagnostika signalu a pfenosové cesty pomoci OSA

2. souvisi parametry trasy (disperze CD,PMD, atlum, odrazy, )

— diagnostika pfenosové cesty pomoci PMD a CD
— diagnostika trasy pomoci OTDR

Nékteré defekty trasy dle 2.se projevi zhor§enim OSNR viz 1.
OSA je proto hlavni nastroj pro diagnostiku/lokalizaci, zda porucha je
na aktivnich prvcich (TX, EDFA,RX), nebo na pasivnich prvcich
(optické muxy/demuxy,add/drop porty), nebo na kabelové trase.
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Out-of-Band OSNR méreni ( metoda IEC

1Q5-52508 - Optical Spectrum Analyzer - [2-2]
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Out-of-Band OSNR méreni ( metoda IEc;!

malé zkusenosti technikd a rada chyb (v méreni OSNR 2 az 6 dB)

* HW parametry/omezeni OSA:
— RBW (Resolution Bandwidth),sifka Stérbiny, napf. RBW 65pm @3dB
— ORR (Optical Rejection Ratio), napt. ORR 50dB @0,4nm
* Meéreni signalu-jak je nastaveno vyhodnoceni?
— Peak power-integrated power-total channel power (véetné Sumu)
* Méreni Sumu-jak je nastaveno vyhodnoceni?

— Prijaké sitce Stérbiny ?

— Prepocitat na referencni stérbinu 0,1 nm
SPRAVNY POSTUP:
NAMER —-ANALYZA —->REANALYZA —
— RUCNi VYHODNOCENI/KURZORY
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OSA — méreni 10 Gbit/s a 40 Gbit/s

FTB-5240B Optical Spectrum Analyzer [1-2]

Trace 1 I Trace 2 Trace 4| Spectral Analysis ':_)\ =]
Avg.
R : o b e B
.. EIMBEENE AN
-30 .00
-40.00

iy 40 Gbit/s

40 Gbit/s .
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Results Measurements Alarms

Pealk channe) Pi Wavelength SNR Est. Noise :

2 Ch #2 22370 1558 977 19 35 5115

3 Ch#3 2171 1559728 19.88 5117

4 Ch #4 2142 1560 633 18.18 44 55

OSA hlavni servisni a diagnostic
nastroj DWDM

* Aktivace WDM, nasazeni na trasu.

» Diagnostika a kvalifikace soucastek, blokd a dilii WDM
fetézce.

* Servisni a poruchova méreni signdlu a pfenosu WDM

m ’ ‘
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EXFO OSA Design

* Monochromator, Grating-based OSA

* Double-pass \
\\‘I/l PMF 9um \ ' . (
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ROADM nameér

Filtrovany ASE Sum (100GHz):
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Filtrovany ASE Sum (100GHz) + DWDM signaly:

H Optical Spectrum Analyzer
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* Pro filtrované signaly (pfes ROADM), interpolaéni metoda IGEC
metoda) podhodnoti Sum a dava optimistické hodnoty OSNR

* Rizné signalové cesty maji rtizny prispévek Sumu v kanalu
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— In-band OSNR measuremN

The Science behind it: Signal and noise have different spectral characteristics
2 powerful algos! *In polarization = D-Pol (Differential Polariation) algo

+In spectral shape (slopes) around peak = D-RBW algo
Total trace = Signal trace + Noise trace

The objective 1. Build signal shape (no noise) from D-Pol

2. Calculate noise trace from D-RBW + signal shape
3. Calculate signal trace

4. By difference, calculate OSNR (signal — noise)

The Enabler The scan engine of the OSA + king kong maths!
The Design An OSA with a polarization beam splitter at the input will split signal
Fundamentals in two orthogonal portions A and B.

A polarization controller to vary the proportion of signal in A and B
y

Power vs
polarization

PROFiber

D-Pol - Polarization diversity E

Start with PolA (Blue) , PolB (Green) and total trace (Black)
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D-Pol - Produce PolA-PolIB §

(Cancels noise, get signal shape (Red))

Difference (red line) is
proportional to signal
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=> Get signal « shape »
-fo‘@profber.eu | Copyright © PROFiber Networking s.r.o. m
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Integrate total power on varying RBW, compare with Power on signal
shape (light blue) and build noise trace (red)
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EXFO OSA E

In-band OSNR specifikace

IN-BAND OSNR typ. specs

FTB-5240S-P-InB

OSNR dyn range >35 dB
OSNR MEAS UNCERTAINTY * +0.5 dB
REPEATABILITY +0.2 dB

DATA SIGNALS

up to 100 Gbhit/s
(except for pol-mux and high speed
scrambling)

MEASUREMENT TIME (includes
scanning + analysis + display)

<6 sec (8 scans, FTB-500)

*64 scans, OSNR < 25 dB, PMD <15 ps, ASE >>X-talk.
*With X-talk spec valid up to 20 dB OSNR

In-band OSNR, 40 Gbit/s signal, 50 GHz spacﬁ

— meérené ho
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In-band OSNR, 40 Gbit/s signal, 50 GHz spacm

— referenc¢ni hodnota-kontrola

(FF7 @ Channel Results |Global Results
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Zaver
* Zkusenosti ?
* Upgrade stdvajicich OSA ?

Odborny zaklad ? Nechte se proskolit :
— Optické vinové multiplexy CWDM/DWDM a jejich méreni
Mate ROADM ? Mate pochybnosti ?

— OSA si nechte predvést, otestujte si ho

— OSA zkusebni jizda zdarma
* Hodné stésti a trpélivosti !
AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI
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Dékujeme za pozornost

Otazky ?
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