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Measurement & Training services

Optical, protocol, video, power, power quality & energy
Power quality & EMC

Fixed and portable PQ & energy monitoring, EMC immunity
Telecommunication & networks

Wireless & wireline testing, optical transport testing

Video & CATV

HDTV/SDTVwaveform monitoring, MPEG analyzers
Fiber

Physical layer testing, protocol testing, fiber splicers & cleaning
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OTDR measurement software prowdlng maximum intelligence
and simplicity for expert-level characterization.
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» Multi-pulse/icon base
» Certification 7

» Loop back testing 7

3. Conclusion

»
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Pulse width & Resolution

* Short pulses will give a better resolution but less dynamic range:

Two connectors 3 meters apart End of link (patch panel) \
dp dh dp
A
Cong:raectors \ —
measured A\ =0.007 ons pulse
b i >5wmad | End of fiber is not reached due
Lrdadzad 20.00—?'5*'; to low power of short pulses
as separate 15.004 ¢
events 2 1!
e
sto 510 —"] 00
0.00 : T T T T
5 10 15 krn

* Long pulses will give a better dynamic range but less resolution

Connectors 35,00

< are 7% —~ : End of fiber is reached and located
< m;:rngde > _|. , e when using a larger pulse

identified as -
one event '

30ns pulse
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OTDR Challenges

»OTDR

yCharacterise the fibre &
events in a link.

yEnsure that it has been
installed correctly and
prove that the link will
carry the traffic it is
designed for

yIs it a perfect tool?

»Different pulse widths give
different power & different
resolution

»Challenges

yDifferent engineers will use different settings = different results

»Wrong diagnosis may lead to the wrong solution.

© 2015 EXFO Inc. All rights reserved. 6



OTDR Challenges continued

~ N .
5N N WY

»Growth of fibre optic ins

yNumber of optical connec
» FTTH Europe — End of 2(
» Growth of data centres

»To install & test all these |
» Level of training ?
» Can they choose the right
»y5s @ 250ns
»15s @ 100ns

» Can they interpret the trace/results given to them

»Wrong diagnosis may lead to the wrong solution

~ *FTTH Europe IDATE data Dec 2014

© 2015 EXFO Inc. Allights reserved.. | 7



OTDR Challenges continued

Different types of networks

Good old days |

« Long haul
e Access

~« Metro

- FTTH

« PT2PT
« Single split

- Cascaded split Different networks require different OTDR

s FTTA settings to be tested correctly
* Mobile backhaul

e DAS
« Data Centers

©2015 EXFO Inc. Al rights reserved. 8



OTDR Challenges continued

yVolume of links to be tested
»Some jobs can take testers months to test
»Time to report!!!!

© 2015 EXFO Inc. All rights reserved. 9



Challenges Summary

A

yDifferent settings = Different results
»Different skills level = Different results
»Different skills level = Interpretation of results

»Different network types = Requiring different settings

>Volume of work (time to complete/time to report)

-

System failure Repeat Truck rolls

4

Re-tests Delays

© 2015 EXFO Inc. All rights reserved.. |10
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Multi pulse — Icon based view

Get multiple OTDR fast acquisitions
@every pulses & @every wavelength

Analyze OTDR traces

-

Tem e ] [T T
HEDE F ] =] (kL]
1550
. e T T T e e |
Combine results R L N —
L 1 L

Display optical link view
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(L £

ST ETL R,

I - - 1 1670.4 m
(A (B

g -160.3 0.0 246.9 1076.8 1668.5 21 m
| e N ) | Kl
| (A V) V) V) Open Save Config.
¥ :
1 | |Link loss: 1.361 dB 1490 nm: ] Back | Home
11, e Fail ,

Link ORL: 20.98 dB

Select...

4 Para w Manage...
4
'5 Position (m) Type Wavelength (nm) Loss (dB) Reflectance (dB)
] 1668.5  Connector F] 1625
/
| « The connector or bulkhead is damaged, dirty or not well connected. .
4 Inspect and clean as needed.
i

DefaultSetup

» Each event has an Icon
» Pass/Fail within config
» Different networks can have their own config

» Adapts dynamically to what the instrument sees
» No fixed pulse widths

©.2015 EXFO Inc./All rights reserved.:
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IOLM vs OTDR

yOTDR: Single pulse * IOLM™: Multipulses with smart
recognition and diagnostic

{[ de i ]
Ar P Y PR I
dr r v I U”
[ ael P R PP PP T 1|
dr [ P | 1l
de [ . 2
de [ L ™ |
dr [ P T T
[ dr P T T T
dr TS T T rr—_——.
a8 F2-500ns500ns.bre (1310 rm (9 ] * N ﬁ f2-10ps10ps.tre [1310 nm (9 pm)] * i ”
- 4}
40
(3 1 3156.5m
A (6]
Pos. 0.0 3.0 6.7 186 121.3 1936.4 m

1310 nm 1550 nm

Link loss: 23.227dB 22,536 dB
Events MEEEUTE I TS i | Link ORL: 509408 49.84 cB
Type | Murmber ‘ Loc. Loss ‘ Refl. ‘ Att, Currul. | A
0,000 Y - urement Info
— (1.9513 krm) 0.640 1.267 Al
1+ 2 L9513 1.967 Andyze Type Pos. (m) | Loss (dB) | Reflectance (dB) |
— (1.2064 krm) 0.482 0.399 2.449 Sot a | 1310nm | 1550 nm | 1310 nm | 1550 nm |
n 3 3.1577 -- -14.6 2,449 Span Start }-Q-‘ 1:8* Z( 121.3 10.200 10.387
v
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- Reporting

Link View
=) + + i 20.047 km
Pos. 0.0000 0.0029 8.0332 12.032 20.047 km
- " L9 -
Len. 0.0029 6.0183 3.9987 8.0153 km
OTDR Graph
— 1310 nm
— 1550 nm
204 o
1
dB
10+
5
] : 10 15 km
Element Table
Type No. Pos. Loss (dB) Refl. (dB) Diagnostic
(lam) 1310 nm 1550 nm 1310 nm 1550 nm
Connector (A) 1 0.0000 -0.065 -0.035 -67.7 -721
Connector 2 0.0029 0.329 0.271 -536.1 -56.8
y « Inspect the fiber in this area to search for excessive bending or cable
Macrobend 3 6.0212 0.010 0.535| e —
Splice 4 8.0332 0.031 0.030 --- -
= Make sure that the fiber is properly spliced. The loss could be due to
3 = a low-reflectance (APC) connector. « Make sure that the fiber is
2 == —
Splics 3 12032 (L= 0.728 properly spliced. The loss could be due to a low-reflectance (APC)
connector.
» To characterize loss and include the element in link loss and ORL, a
receive fiber is required. » Element reflectance is greater than the
indicated value. It is not possible to determine beyond any doubt that
Connector (B) 6 20.047 == = -14.8 >-16.5

the value is pass. » Element reflectance is greater than the indicated
value. It is not possible to determine beyond any doubt that the value
is pass.

Icon based view

OTDR trace

Event table

©:2015 EXFO Inc. All rights reserved.:
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Further solutions: Certification

Use iOLM with launch and receive cords to measure loss

{6 1SO_IEC 11801-2002 Fiber Link

& 1SO_IEC 11801-2002 OF-2000 CH
{6 150_IEC 11801-2002 OF-300 CH
{6 150_IEC 11801-2002 OF-500 CH
{6 150_IEC 11801-2010_ISP

& 150_IEC 11801-2010_0S1_OMx
& 1SO_IEC 11801-2010_0S52_OMx

% 1SO_IEC 11801-2010_OSP

& 1SO_IEC 14763-3 _2011_0S1_OMx
& 1SO_IEC 14763-3 _2011_052_0OMx

iOLM Report JPass
Element Table
Type No. PosJLen. Loss (dB) Ref\, (¢8) Att. (dB/km) Diagnostic
(m) 1310nm 1550em 1310nm 1550nAm 1310mm 1550 Am
Convecir 05081 0544 05N - -
Cecton 05081 010 oy oS 0203
Convwctor (A} ] 00000 03% oM 242 258
Secton 01872 Lt 000 om 00
* To charactenye o8 and nchude Pe
Corrector (B) 2 01572 - - 42 s wlemert n bk loas and ORL, & recerve f0er
. requed
iOLM Pass/Fail Thresholds
- 3 ISP
IOLM Parameters and Settings
Test configuraton Q ANSI_TIAL6ECY 590 Fibee coew sze Opm
0507 1OR (1550 nen) 1475000
0 0000 ko Backscater (1550 rm) $187 8

©:2015 EXFO Inc. All rights reserved.:
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Further solutions: Loopback

Launch Fiber

e o (=

~
Loop Fiber
« SPLICE
Receive Fiber

C: 0.9573 km

Q o
Pos. -0.1581 0.0000 0.0261 0.3747 0.3991 0.5585 0.5836 0.9354 0.9573 1.1153 km

: s s s - -
LA/ 9 (7] (7] (7] (7] 9 0 O

Len. 0.1581 0.0261 0.3485 0.0244 0.1594 0.0251 0.3518 0.0219 0.1580 km

-0.1581 0.0000 0.0261 03747 03951 04788
gp01
o f0001 A8 ot e ‘{‘0 0.4786 km
0.1581 o0 0.0261 (7] 0.3485 (7] 0.0244 /) 00735 PE ]
-0.1580 0.0000 0.0215 03737 03388 04786
gp01
/] o002 B-:A ofe - ‘{-6 04786 km
0.1580 (AR ") 0.0215 (7] 0.3518 (7] 0.0251 /) D.0738 lE ]
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Loopback : Advantages

»Loopback testing

» Test two fibers together

» Software post processing will distinguish between fibers for reporting
»Incl Bi-directional loopback

»Great for FTTA, Data Center & DAS applications

Launch Fiber

yKey Benefits
»50% less testing time s
»Single ended test, less test equipment required
»Simple icon based view

©2015 EXFO Inc. All tights reserved.. |18
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»Different settings = different results /
yDifferent skills level = different results /
yDifferent skills level = interpretation of results /

»Different network types = requiring different settings /

\Nolume of work (time to complete/time to report) / /

Multi-pulse icon based view will address the challenges

Using additional tools such as Certification, Loopback & efficient
reporting will improve productivity.

©:2015 EXFO Inc. Al rights reserved.. 19
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»Different settings = different results /

yDifferent skills level = different results /

Different skills level = interpretation of results /
»Different network types = requiring different settings /

\Nolume of work (time to complete/time to report) / /

~
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Contactgegevens:

000 .

C.N. Rood:

Blauwroodlaan 280
2718 SK Zoetermeer

079 — 36 000 18
Info@cnrood.com
www.cnrood.com

Ni

I

Bezoek ons op :
Standnummer 10: CN Rood
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