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ROADM - jak odlisit Ssum a signal v kanalu?

Uvaha: $um neni polarizovan (vznikd ze spontanni emise) zatimco
signal je vysoce polarizovan (zdroj DFB laser v TX)

Wavelength scan
vs. polarisation

peak

uty
4 - - - -
e s Ty P s Ty P T e P e

e o o - -

LR Tk
S

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
A

www.profiber.eu |

info@profber.cz | Copyright © PROFiber Networking s.r.o. PROEban-

NETWORKING



ﬂ

EXFO OSA Design

OSA EXFO FTB-5240, FTB-5240B, FTB-5240S pol splitter.

- ~.
¢¢¢¢¢
! N

v

ADC
||
¥
S

MMF 15-22 um

Zdroj: EXFO PROFiber-
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InBand metoda

OSA: FTB-5240S-P in FTB-500-QTY
Number of scans: 100
RBW: 65pm

DWDM channel
signal

Pol B

PROFber-
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InBand metoda

2 polarizace - 2 cesty — 2 detektory (SOP-State of Polarization)

Polarization Polarization
Controller Splitter

PROFber-
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InBand metoda

EXFO Design:
3 dB rozdil (SOP1 minus SOP2).

SOP-2

Polarization Polarization
Controller Splitter

SOP-1
Vpravo - @
kazdy ze tti obrazkd ukazuje {
Nameér pro jednu polarizaci SOP1
Namér pro druhou polarizaci SOP2 o] I e & e

Soucet obou nameérd

T, PR
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InBand metoda

1. krok: rozdil SOP1-SOP2 Namér bez sumu

(Sum se odecte,
vyrusi)

minus rovna se

Zdroj: EXFO PROFber-



——ﬂ

InBand metoda
2. krok: digitalné zesilit signal bez Sumu tak, aby mél stejny vykon v kanalu jako
integrated power (SOP1+SOP2).

3. Krok: od integrated power (SOP1+SOP2) odecist signal z kroku 2 = vysledek je
jen sum.

Vysledek: Sum v misté
kanalu

=> vypocet OSNR

Zdroj: EXFO PROFber-
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OSNR pol mux 100G DP-QPSK

Pol X DWDM channel

Pol MUX Sig"a::éu Y

DWDM channel
signal

P

Pol Controler Pol A: Pol X

Pol A

Pol A: stale stejny vykon
na detektor A pfi PolMux

Pol B: stale stejny vykon
na detektor B pfi PolMux

Pol B
Pol B: —_—)

Zdroj: EXFO PROFber-
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Spektralni efektivita

Vse je to o fyzice !

 Dosahnout prenosu 112 Gbit/s
pomoci standardnich
modulacnich schémat neni
mozné.

« Spektralni Sirka presahuje
rozestup kanald 50 GHz.

 Dokonce ani QPSK, ktera je
dvakrat tak efektivni, stale jeste
nestaci.

» Pouziti polarizacniho
multiplexovani v kombinaci s
QPSK umoznuje prenos 112
Gbit/s na kanalech s 50 GHz
ROADMEs.

« Mohou byt pouzita i jina
modulacni schémata, jako je

16QAM nebo OFDM.

112 Gbit/s NRZ-OOK

112 Gbit/s NRZ-QPSK

112 Gbit/s NRZ-DP-QPSK

PROFber-
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Nové modulacni formaty

Pokrocila modulacni schémata
 Nové formaty jako QPSK & DQPSK (Faze)
« 2 bity na symbol

Polarizacni multiplexovani

« posilani 2 signall s ortogonalni polarizaci
SOP (States of Polarisation)

« Koherentni detekce & Digitalni zpracovani signalu
« Novy signalovy procesing (DSP) mize opravit mnoho chyb
« 112Gbits/s je dosazeno s prenosovou ryhlosti 28GBaud/s

Vertical e —
Polarization AT : '
Horizontal ‘
Polarization = e S : " .
Dual A T
Polarization eSS Rx Data Rx Data

. . & before DSP after DSP é: 5
Line Side PROFber-




Koherentni systém

- Coherent detector: contains a local oscillator (laser)
- for phase modulated signals

Incoming Signal .

I_, Doty —¥» —» ADC —»
Polarization —® 90° Optical = 5F

Caontroll i F
I—y ontroller  —%  Hybrid 5+

—

Reference

- Direct detection (noncoherent): contains a photodiode
- for on-off keying signals

10G Noncoherent

40G
100G — Coherent

PROFber-
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Noveé a “znameé” vlivy na kvalitu DWDM prenosu

= Obycejna «znama» PMD.

= MUZe byt nyni testovano na
zivych nekoherentnich
signalech.

kanalovy

preslech ] ] ]
= Sousedni kanaly v hustem

kanalovém planu se rozsiti a
zasahuji do pasma daného
signalu.

= Novy vliv na kvalitu, protoze
Sirka kanalu se zvetsuje s
prenosovou rychlosti.

= Horsi s tésnymi rozestupy
kanalt (< 50 GHz).

PROFber-
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ezi-kanalovy preslech

\z/aspe)rcng kanaly Sitka pasma
kanalu Liché / Sudé kanaly
o vypnuty
5. ’-\ /l“ ﬁ\
N/ \
- \ J \/ \
40- II'- ,":
%5 /
] } Uroven |
" s30 1sa3s " osus  1ss0 185
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ezi-kanalovy preslech

\Z/;’egzg kanaly Sitka pasma
P kanalu Liché / Sudé kanaly
_ vypnuty
] ]_\ + ﬁ\
0. / \\\
v \/ 1
-

45- =
: f Sum | \
o preslechu!

-0 ASE Sum — sum zesilované spontanni emise

T T T : : T : T T : T T T
1543.0 1543.5 1544.0 1544.5 1545.0 1543.5
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Noveé a “znameé” vlivy na kvalitu DWDM prenosu

PMD

rozsirovani = Signdly mezi sebou nelinearné
interaguiji.

= tj. krizova fazova modulace:
Mezi- fazova odchylka zptisobena
kanalu

= Typické pri michani 10G se 40G
nebo 100G.

kanalovy zmenou vykonu sousedniho
pFesIecy

Nelinearni

= Je-li pritomen na vystupu
vysilace nemodulovany CW
signal.

= Zplsobuje dalsi Sum.

PROFber-
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Ovlivheni kvality prenosu

_—
Viiv r \ ﬂ
= PMD rozSifeni Pfekryvani =
pulsu bita (1SI). ﬂq
W T e
L Lgral ] = V&t$i BER!

I5Y

'vMeZ|-kananvy_ Dal&i $um v sousednich
preslech kanalech.

= KFizova fazova

modulace M) Dalsi Sum diky NLE.

» Unik nosné  mmmmmmmm) Dalsi Sum od vysilade. |

PROFber-
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Nové vlivy: Novy zdroj sumu

= Dfive (10G a podobné)

Korelace mezi

Noise = NASE OSNR & BER

= Dnes (40G, 100G)

Noise =N ;. + Ny, . + N + N,
NizSi korelace mezi
OSNR & BER

ASE: amplified spontaneous emission (noise from amplifiers)
NLE: nonlinear effects like cross-phase modulation

X-talk: cross-talk

CL: carrier leakage

x—talk

PROFber-
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OSA built-in sw analysis
EXFO WDM Investigator

Automaticky indikuje v DWDM kanalu:

. Pol-Mux signal (indikuje ale nevyhodnoti OSNR)

. Mykrojeny" Ssum — spektralné filtrovany, orezany sum
. Roztazeni pulzu vlivem PMD

. Preslech mezi kanaly

. Nelinearni depolarizaci signalu

. Unikani nosné

www.profiber.eu | info@profber.cz | Copyright © PROFiber Networking s.r.o. e —
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Channel Re

sults

Global Results

WDM Investigator

WDM Investigator |

& Channel Characteristics

PolMux Signal O0®O00O00®O0000O0
Carved Noise ®0 ©O00E®O 00WEOE®
& Impairments
FidD Pulze Spreading @ﬂ l@@@@ a@@@ 11
Interchannel Crosstalk @a @@ﬂ@@ @@@@@@
Monlinear Depolarization @@ @'@ 1 @@ @@@@@ 1
Carrier Leakage 1 9 1 9@ — 1 @Q — 1 @@
o Y I e e R o I o I o O e s Y o e
EERzZEEZEc iR EE G
e AR AT =R R R R T AR T =R T = AR A R R et e
b o O DB 6655 & |6 |5 85
Acqlisition Trace Info.
Ch. # A& (nm) Power {dBm) OSNR {dB) Moise {(dBm) | BW 3.00dB {*
=] 1541.361 (i1-16.35 29,13 (InB)-45.48 C
& 1542.150 (i1-16.69 29,00 (InE)-45.69 |
7 1544 .545 (i1-18.08 21.02 (InB nf)-39.16 G
a 1545.2345 (i)-17.27 28,93 (InB)-46.25 C
| = 1546.121 (i1-17.42 28.87 I:InET--’-iEu.EB -
4 3

GR 40G_1527-1568 ...

WDM Investigator 9

."._ .E N 7

Open Sawve Fav.

Discover

Preferences...

Analysis Setup...




In-Band na PolMux nestaci

- In-band methods assume signal
IS polarized, noise is unpolarized.

- In-band OSNR do not work because signal
looks unpolarized (two orthogonal pol’s).
- WDM-aware does not work .
- pol. nulling does not work

- need pol mux OSNR

PROFber-
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Jak na Pol Mux signaly ?

Jak upravit InBand OSA metodu ?

www.profiber.eu | info@profber.cz | Copyright © PROFiber Networking s.r.o. e .
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Pol-Mux OSA: commissioning assistant

- Involves taking traces during commissioning by turn off channels
- Requires n+1 traces (n= number of channels)

A

A
| | AII channels on
/

Trace with one
/ channel turned
/ off

Commissioning assistant = %



Pol-Mux OSA: commissioning assistant

-40

dBm

-100

OFF-Channel Channel Matching *

ON-Channel Trace Foioan Review

1250

T
1300

T
1350

Acquisition
Type: i-InBand
Wavelength range

I Acquisition

~ Count:

Start:  1525.000 nm

Lol

Commissioning measurementinstructions:

1) Make sure that you review the analysis setup of the measurement trace with all channels turned
ON before running this assistant, as it will be used by the Cormmissioning assistant.

2) Select the measurement trace with all channels turned ON (from file or memory). In order to use
this trace later in conjunction with the Transmitter Trace assistant, EXFO recommends setting
the acquisition type to i-InBand or InBand (with a minimum of 100 scans).

3) Select all applicable measurement traces with one channel turned off. EXFO recommends setting
the acquisition to a minimum of 8 scans.

4) Start the automatic matching of live channels with measurement traces having shutdown
channels.

5} Perform a final review of the channels matching for Commissioning assistant analysis. Non-selected
channels will be re-analyzed with their current (trace with all channels on) settings.

6) Select the calculation method to be used by the commissioning assistant, that is, CCSA (YD/T
2147-2010) or IECi (IEC 61282-12).

source: EXFO

Commissioning assistant

81%

3/31/2014 9:57 AM



Pol-Mux OSA: commissioning assistant

- Is analysis assistant, not acquisition assistant
- Analysis done via user-friendly wizard

Global Results

Open Save Fav.

About

e
1545
[REW (nm) |  0.060 |

ch. # | A{nm} Power (dBm) fOSHR (dB}
: 1555.777 | (i}-18.45 31.02 | ? (CC5A)-49.47
1558.202 i}-26. : ? (CCSA)-50.17
1559.827 : ? (CCSA)49.68
1561.452 ; ? (CCSA)-48.40

source: EXFO | EBCS 100% 1/6/201410:09 AM : &



Pol-Mux OSA: commissioning assistant

- China Communications Standards Association (CCSA) YD/T 2147-2010
- IEC 61282-12 (IECi) (under revision)

_ _ OSMR (dB]  Moise (dBm)]
S 23.89 | ? (CCSA)-50.17
32.79 | 7 (CCSA)-49.68
20,72 | ? (CCSA) 48.40

: , OSHR (dB) Moise (dBm)

1 ? (CCSA)49.47 ).173 1.386

2 1558.202 (\]:26.2 23.89 :(CCSA)-SD.U "l I. - '] ? .-

Tl Quad il L ——li 31.02 7 (IECi}40.47

@100%1«'06/201:1@“:_: $ 23.89 ? [:IECI:I-SI:I-]-?
32.79| 7?7 (IEC)}-49.68
2072 | 7 (ECi)-48.40

source: EXFO PROFber:
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Pol-Mux OSNR: applicable standards

» China Communications Standards Association (CCSA)
YD/T 2147-2010

Pol Mux OSNR = 10log,, (%)

where for a 50 GHz channel

P= integrated power (Signal + Noise) over the 0.4 nm
channel bandwidth
N= integrated power (Noise) over 0.4 nm bandwidth

n = integrated power (Noise) inside 0.2 nm, then
normalised to 0.1nm

Commissioning assistant PROFber-
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CCSA: Turn On/Turn Off Method

T
A

-15

-20

-25

-30

al Power (dBm)

35

Optic.

-40

-50 T T T T 1
1530.5 1531 15315 1532 1532.5 1533
Wavelength (nm)

Pol Mux OSNR = 10log,, (%)

Commissioning assistant P;Q'?Efi\laenc*’



Pol-Mux OSNR: applicable standards
» |[EC 61282-12 (under revision)

= OSNR =log(R),

1 (*2s(1)
=— | —Lda
B rJAq P (/D

» s(A): time-averaged signal spectral power density, not including ASE,
expressed in W/nm;

= p(A): ASE spectral power density, independent of polarization,
expressed in W/nm;

» Br: reference bandwidth expressed in nm (usually 0.1 nm)

= A, to A, signal spectral range.

Commissioning assistant PROFber-



IEC-61282-12 - Draft

-15

25 -

-20 =
——Noise
% OSNR ——Signal+Noise
20 - M ——Signal
-25 2 ,x%x(
/JziFﬁZF §

Optical Poi¢R (&Bm)
X
X x

1531 15311 U532 15313 EBLA 1531.5

Wawelength (nm)

Commissioning assistant P;QBEF.\P%T




* Mdlzeme pouzit TAP -> méreni na TAP portech bez preruseni

8 EXFO Optical Spectrum Analyzer (0SA_Test_10_1_64.os

15465 15406 1S%7 15464 15469

1547 15474 15472 15473

EEFEB

]

%

%]

Jako referenci bere ndmér TX na TAP1
Spocita prispévek sumu

Stejna matematika jako pro WDM-aware

To Location X

B EXFO Optical Spectrum Analyzer (OSA_Test_06_1_256.08

15464 15465 19466 15467 15460 15469 154

EIELT

Flelel]

Location A
[~
Tx; 40G PM-QPSK M
T)(j 40G PM-QPSK N
Txy 40G PM-QPSK
ud . J
-
D7
m
u
x
| =]

source: EXFO

To LocationY

Tap3

'\

To Location Z

er (0SA_Test_03_1_256.0sawdm)

EETET

TX Reference-Based - EXFO metoda

&=

8 £XFO Optical Spectrum Analyzor (OSA_Test_07_1_64.0sawdm)

Power (dBm)

15464 15465 15466 IS467 15468 15469 1547 1470 15472 15473 nm .
REW: 0,0% s

J
Rx; 40G PIf1-QPSK
Rx; 40G BivI-QPSK
Rx, 40G/PM-QPSK

x = 3 O

> Tap8
Tap7

/
WSS ]
’ ' To LocationR
4 WSS
Mux

To Location S

N
Tap1l
Location C
M Tx, 40G PM-QPSK
u Tx, 40G PM-QPSK

Tx, 40G PM-QPSK




TX Reference-Based - EXFO metoda

* Pouzije referencni namér (ndmér zdroje bez Tap 5
Sumu) k uréeni prispévku Sumu v dalSich
namérech

Channel Results

Global Results

er (dBm)

| < |
-30 / b
£ : N

4 _J'J \
50 jh \
-10 o/ "
i 60 = ; ]
T -70 t

i

15
B 1546.5 1546.6 1546.7 1546.8 1546.9 1547 1547.1 1547.2 15473 nm
T REW: 0.036 nm
-20]
-257
Channel Results | Global Results
-30]
-35 T T T T T T T T T T T T T T T T T \10 | /" "‘\
1546.6 1546.7 1546.8 1546.9 1547.0 15471 1547.2 - ,,’ \\
E 2 o N
z e S L=
5 <30 A
x
&£ a0
50 Mt +)
—— | —— ] =
60
20
1546.4 1546.5 1546.6 1546.7 1546.8 1546.9 1547 1547.1 1547.2 15473 nm p—
RBW: 0,036 nm 1-‘[\\

2

source: EXFO PROFiber-



TX Reference-Based - EXFO metoda

« Traces loaded into application (currently offline) and OSNR &
OSNRe automatically calculated

v
GR_BB_LL 1

GRLBB_HH_3GR_BB_MM_11 Gp_pg_MM_20

.30 -

dBm

3|]_

40

¥
1525 1530 1335 1540 1545 1550 1555 1560 nm | =t
[REW {nm)| 0.062 | = Ad. | Ak - B -] R Ak: - B ;

Results

Ch.® MName A [nm)
1535.802

17.56

1 |GRBB_LL 1 16.99 7 (Pmm)-27.48
2 |GR_BB_MM_2 | 1526.591| 0.001 (i)-12.38 ? [Prmx}-28.65
3 GRBE_HH_ 3 | 1537.380 | 0.000 {i-14.43 ? (Prmx)-20.54
4 |GRNN_LL 4 | 1538.169 -0.001 (i)-15.84 ? (Pmx)-30.75
5§ |GR_MM_MM_5 | 1538.960 | 0.000 ()-16.52 ? (Prmx)-31.51
6 |GR NN HH 6 @ 1539749 7 (Prx)-31.99 -

source: EXFO




TX Reference-Based - EXFO metoda

Analysis Setup
=204
1 i
1 Channel Edition
=30 Channel center: nm Channel name:
] GRS Pol-Mux
1 idth: )i -
o] Channel width EIRY GHz PokMux
-- Signal power calculation: Integrated signal power - gnal power | Pol-Mux
E 1 Noise for OSNR: Pol-Mux - ignal power |Po-Mux
L 50 S : ) i‘gnal power | Pol-Mux
| Transmitter trace: 1525-1570_i-InBand_500_10 III
] »lgnal power | Pol-Mux
] OSNR. distance: -| GHz
_EU_
j Noise region: - GHz
= Restore Defaults
_?U_
] Thresholds
1 Min. Max.
k T Max. deviation ~ Wavelength + 0.020 nm
Min. and max. ~ Signal power 45.00 15.00 dBm C
Min. and max. ~ OSNR 500 60.00 dB i H Delete ‘
Min. and max. ~ Noise 99.99 40.00 dBm H Add Channels ‘
Restore Defaults
‘ 0K H Cancel ‘

8% 3/31/2014 10:04 AM

Transmiter trace assistant
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ZAPOJENI — 50GHz — ROADM /WSS

50 GHz ROADM

MESH NETWORK Wavelength

West router

CH1,CHS,...

TX Out ¢ CH2,CH4,.Y. Mon RX Out

1] R

L

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ®
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networkings.r.o. @~ = nserwenkine
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ZAPOJENI — 50GHz — ROADM /WSS
—TEST POINTS

(@

50 GHz ROADM
MESH NETWORK

TA% ~ = —
N\
\ Mon RX Out 2
EXFO PolMux
Transmitter trace method: \
test points

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ®
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networkings.r.o. @~ = nserwenkine
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ZAPOJENI — 50GHz — ROADM /WSS
TEST POINTS

Interleaver zhorSuje
presnost (spektralni

deformace Ssumu) Wavelength
O kolik ? - TBV bl ast ’f

Wavelength
router

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ®
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networkings.r.o. @~ = nserwenkine
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ZAPOJENI — 50GHz — ROADM /WSS
TEST POINTS

Wavelength
router

50 GHz ROADM
MESH NETWORK

TX:A1-RX:D EXFO preferované metoda (vyss!

A,

\ Mon RX Out

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ® ,
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networkings.r.o. @~ = nserwenkine
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ZAPOJENI — 50GHz — ROADM /WSS
TEST POINTS

Pokud by v Muxu byl EDFA=zdroj —
Sumu, zhorsila by se presnost méfeni
carrier leakage elength

O kolik ? - TBV or | cas rf
—
N\

. ferovana metoda (Vv
TX:A1-RX:D EXFO pre — M

H1,CH3,... A2

-. Mon RX Out
Ll

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ® ,
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networking s.r.o. PROFiben-
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ZAPOJENI — 50GHz — ROADM /WSS
TEST POINTS

Po cesté rada filtr — deformace Sumu
e spektru - zhorSila by se pfesnost
(O kolik ? — TBV)

N\

//

[
L A,

CH2,CH4,.* Mon RX Out
ap TX:B1-RX:B2 komplikovang, vkladat TAPy, | .TAP l l l
B o ——

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ® ,
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networking s.r.o. PROFiben-
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NAMETY A DOPORUCENI
ORANGE SK

Nezapomenout:
« Pro kazdy nameér je treba vzit referenci o kazdého kanalu (= od kazdého vysilace)

« Napriklad pro namér s 8 kanaly CH1,CH2,.....CH8, je treba vzit az max 8 TX
referenci, pokud TX jsou umistény v réiznych uzlech sité.

« Stoupa tim pracnost méreni a vyhodnoceni.

- Zavér pouzivat jen monitorovaci porty na SFD 44 (TX=Mux, RX=Demux)

 Presnost metody proveérit jen na omezeném poctu namérd (uz byly vytipovany)

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ® ,
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networking s.r.o. PROFiber,
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ZAPOJENI — 50GHz — ROADM /WSS

(@

50 GHz ROADM
MESH NETWORK

Wavelength
router

Wavelength
router

=

CH1,CHS,...

CH2,CH4,.Y. Mon RX Out

CH1TX CH1 RX

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ®
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networkings.r.o. @~ = nserwenkine
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ZAPOJENI — 50GHz — ROADM /WSS

50 GHz ROADM
MESH NETWORK , &

) West

CH2,CH4,.Y. Mon RX Out

Wavelength
router

Wavelength
router

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ® ,
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networkings.r.o. @~ = nserwenkine
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ZAPOJENI — 50GHz — ROADM /WSS

(.

50 GHz ROADM
MESH NETWORK , ¢

¢ \\ West

Wavelength
router

Wavelength
router

CH1,CHS,...
Mon RX Out

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ®
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networkings.r.o. @~ = nserwenkine
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ZAPOJENI — 50GHz — ROADM /WSS

CH9 TX?

(.

50 GHz ROADM

MESH NETWORK Wavelength

¢ router
h\
Mon
TX Out ¢ CH2,CH4,.Y. Mon RX Out
e N
L TX3 TX5 L
CH9 RX
AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ®
PROFber-

www.profiber.eu | info@profber.eu | Copyright © PROFiber Networkings.r.o. @~ = nserwenkine
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Zkusenosti -
testy v labu

50 GHz ROADM Wavelength
UiErElEngih MESH NETWORK router East r
router * WR8-88A
h N
TX:A1-RX:A2 , Mon RX Out 2

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ®
www.profiber.eu | info@profber.eu | Copyright © PROFiber Networkings.r.o. @~ = nserwenkine



Zkusenosti
testy v labu

Referencni Namér TX v bodé Al

About

T T T T T T T T T
196,0 195,5 195,0 194,5 1%4,0 193,5 193,0 192,5 192,0 THz

REW([nm)]| 0,063 | [=ac T 2 - AP - =R T an: - AP -

Cl F(THz)  Power (dBm) OSNR (dB} Noise (dBm)  BW 3,00 dB (GHz) BW 20,00 dB (GHz)

WBAL 1nnse 2 12 013 QAR



Zkusenosti -
testy v labu

Referencni Namér TX v bodé Al

File 7 labi_add_ref.osawdm
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Display

Value A Value B: AB: Integrated Power AB: [ Select/Unselect All Traces ]

@

Trace Marker A Marker B Diff AB Color Trace (Min. Max.) Marker A Marker B Diff AB Color Trace (Min. Min. Max. Max.) Marker A Marker B Diff AB Color
Input - - - [ Polarization Trace A Min, - - - Polarization Trace A Min. Min, - - -

[ | a

Polarization Trace A - - - - [7] Polarization Trace B Min. - - e - Polarization Trace B Min. Min, - - -
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Polarization Trace B - - - [T Polarization Trace A Max. - - - [ Polarization Trace A Max. Max. - - -
[ Polarization Trace B Max. - - - [ W} Polzrization Trace B Max. Ma




Zkusenosti
testy v labu

Nameér RX v bodé A2

. _

4 :
" i}
03'5 e Open
30 2
- +*
+F Repo
=t
-+ Al t
E
o
g
504
60
704

T T T T
186,0 185,5 195,0 194,5 194,0

REW (nm) | 0,063 | = =

T T T T
193,5 193,0 192,5 192,0

Ch. # fF(THz) Power (dBm) OSNR (dB) Noise (dBm)  BW 3,00 dB (GHz) BW/ 20,00 dB (GHz)

(i)-29,21 1,22 |? (InB nf)}-30,43




Zkusenosti
testy v labu

Nameér PolMuxTX OSNR v bodé A2 s referenci TX z bodu Al

Global Results | N *

Save Faw.

,\\‘TI? | New

e
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-30 4 i)
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I — - 4,87 d - About
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OSNR = 25,64 dB Ay
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OSNRe = 24,12 dB
E
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504
60
704
196,0 195,5 195,0 19,5 193,0 1935 193,0 1925 192,0 THz
REW(nm)| 0,063 | E=aa | —oP: -] [E=Ref [ ok - &aP: |

Acquisition Trace Info.

Ch. # f (THz} Power (dBrm) OSNR (dB) OSNRe (dB) Moise (dBrm)  BW 3,00 dB (GHz) BW 20,00 dB (GHz)

| 35 | 1944019 (i)-24,87 ? (Prmx)-50,51

®B®

B 100% 3.12.201311:48
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Zkusenosti
testy v labu

Referencni Namér TX v bodé B1

Globa

About

T T T T T T T T T
196,0 195,5 195,0 194,5 194,0 193,5 193,0 192,5 192,0 THz
REBW(nm)[ 0,063 | E=a T Ak - _AP: -] [E=ref. T ai: - AP -]

F (THz) Power (dBm) OSNR (dB) Noise (dBm)  BW 3,00 dB (GHz) BW 20.00 dB (GHz)

194,4025 (i)-17,46

B 100% 3.12. 2013 11:08



Zkusenosti
testy v labu

Referencni Namér TX v bodé B1
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Zkusenosti
testy v labu

Nameér RX v bodé B2

Globa

Report...

About

T T T T T T T T
196,0 185,5 195,0 194,5 184,0 193,5 193,0 1925 192,0 THz
REW (nm) | 0,063 | EaAw [ Ak —_AP: -] ERe [ A —_AP: B

Ch.# f(THz) Power (dBm) OSNR (dB)  Noise (dBm) BW 3,00 dB (GHz) BW 20,00 dB (GHz)
194,4029 (i)-26,42 27,15 (IEC)-53,57 18,5 44,6

B 100% 3.12.201311:07
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testy v labu

Nameér PolMuxTX OSNR v bodé B2 s referenci TX z bodu B1

Global Results

Pi = - 26,71 dB
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By 100% 3.12.201311:11



OSNR metody - shrnuti

Data rate ROADM? Modulation Baud rate OSNR method
format

< 10 Gbits/s

< 10 Gbits/s yes

40 Gbits/s yes or no
non-coherent

40 Gbits/s yes or no
coherent

100 Gbits/s yes or no
coherent

OOK

DQPSK or
other

DP-QPSK, DP-
BPSK

DP-QPSK

10 GBd
10 GBd
20 GBd

10 GBd or 20
GBd

28 GBd

In-band
In-band

Pol mux

Pol mux

PROFber-
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R

Zaver

Dobra zkudenost z instalaci CR a SK

« Automatické vyhodnoceni 10/40G InBand OSNR pomoci SW nastroje EXFO
OSA ToolBox (WDM Investigator, COM, COH) je spolehlivé.

 Rucni vyhodnoceni polarizacnich skenli pomoci offline SW nastroje EXFO

Raw Viever zpresnuje vysledky (rucni korekce), umoznuje podivat se do
kanall (napr ukaze polarizacni zavislost vlivem PMD).

, , . . ®
AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI
FO-15 Optické vinové multiplexy CWDM/DWDM a jejich méreni,

5 Praha, Trnava
FO-17 Optické pristupové site WDM-PON, VSB Ostrava
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