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Uvod do fiber-based DAS

Call Bt

Ry
Cell Q

tower site
(RRH)

Outdoor distributed Indoor distributed
Antenna (DAS) Antenna (DAS)
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DYARS referéni architektura
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Uvod do fiber-based DAS

Technology

PHYSICAL LAYER
CARACTERISTICS DETAILS

Fiber Types SM (new DAS) & MM (older DAS)
Connector Types SC/APC (90% of the time)
Splice Yes
IL Budget Tight (less than 5 dB)
Systems requirements between 36
ORL to 40 dB
Test equipment
currently used Microscope, OPM, OLS and OTDR

2013 ‘EXFO Inc Allrights reseved: -5

Today’s Mobile Network Reality

Expanding coverage and capacity through various architectures
Small Cells
Outdoor DAS
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FTTH Construction Testing Methods

OPTICAL TIME-DOMAIN REFLECTOMETER (OTDR) TESTING
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FTTH Network Testing Methods: Distribution Fibers

»OLTS Test Method

IL/ORL bidirectional

Drop
Terminal

= hstribution Fiber
[ =
N :
. .._.....-,__...,.;:,.- — _ i
ﬁ

Drop
Terminal

One technician stays at the FDH, while another goes to the
terminal with a second OLTS.

©-2013 EXFO Inc Allrights reseved:.
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Tackling Today’s Mobile Network Challenges

Technological progress stops for no one.
Mobile operators are always racing to be
first-to-market. Field technicians must be, or
even become, all-around technical experts,
with abilities to efficiently address any
situation they face, regardless of technology
or network architecture. They can not afford
to wait for external help, or come back later
to complete the job.

CONSTRUCTION TURN-UP B TROUBLESHOOTING

3 Marwark

Které parametry sledovat béehem vystavby?

IL

Splice and Link ORL
Connector

1 "'_. "
\ \
Connector

Macrobends .
cleanliness

© 2013 EXFO Inc Allrights reseved: <12




Doporuc¢ené mérici procedury a metody...

TEST

. R€commended Testing Tools

OTDR iOLM

£ 2013 EXFO Inc-AH righls resacved. 13

Doporuéené merici prcedury a metody...
TEST

- Key deployment
_challenges...

OPEX CONCERNS

» Copper technicians migrate
to fiber-optic testing

- MANPOWER

* No time or budget for training

© 2018 EXFO InicAll rights resenved: [ 14




Doporucené merici procedury a metody...

KeV deployment

* Repeated truck rolls caused
by wrong pass/fail criteria, wrong
equipment usage, false diagnosis, wrong OTDR
trace interpretation, etc.

©2013 EXFO Inc Al rights résenved:. 15

Get multiple acquisitions
T = ¢ rl vl © L6 oy f
Combine results Display optical link view
B

© 2013 EXFO Inc All rights resenved: . ~16




IOLM jak pracuje?

intelligent Optica

Link Mapper

Power (dB)
a B y
wl =] Wi 1
- e . - I

[T

. ey

> Do you know what these results mean ?

> How many of people could setup and interpret these results ?

> How long for a new optical technician to learn OLTS and OTDR language ?
> How many mistakes are made in references, settings and interpretation ?
> How to fix?

> How much does it cost?

© 2013 EXFO Inc Allrights reseved: <18




IOLM jak pracuje?

I

1 2,47 F L kKm

24750 2. 9758 km

Link loss: 17,3227 dB

LNk ORL: R

EI:E'mE-"I‘_If Measurermenkt Info

[ Type | Pos. (kim) | Loss (dB) | Refl. (dB)
| = | 1625 nm | 1625 nm

L e - | 1,6685

= The connector or bulkhead s damaged, dirty or not well connected.
Inspect and cdean ay nesded.

» Do you know what these results mean ?

> How many of people could setup and interpret these results ?

> How long for a new optical technician to learn iOLM language ?

> How many mistakes are made in references, settings and interpretation ?
> How to fix?

> How much does it cost?

© 2013 EXFO Inc All rights resenved.|--19

IOLM jak pracuje?

Don’t change what you do

> OTDR-based

i flicio)s

» DAS/Access/metro p— 1 4

» iOLM file results and report

> OTDR file in .SOR format

©2013 EXFO IncAll nght.s reseed: 20




Doporuc¢ené mérici procedury a metody...

TEST

intelligent Opftica
Link Mapper

Connect Launch and Receive cables
to DUT and Press START

TR
-

Receive

Power (dB)

Launch

L 2

.....

...................

Distance (m)

©2013 EXFO Inc All rights réseved:. 21

Doporuc¢ené mérici procedury a metody...

- OLM l intelligent Optical
I Link Mapper

9 In less than 1 minute
it 1- Get IL and ORL with Pass/Fail
2- Continuity
3- Locate all faults
4- Provides a diagnosis to fix

Power (dB)

=
A
-160.9 0.0 14.8 175.2 m

e -"";‘—- = i
i

- -I-

0 W Qo

Link loss: 0442 dB E“i p
Limk CORL: 50.92 R e

v

.....

Distance (m)
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Doporuc¢ené mérici procedury a metody...

7 OLM ] intelligent Optical
I Link Mapper

Single-ended

TEST

No reference

Power (dB)

One-button
Locates Faults
Link Map

4 Diagnostic

v

Distance (m)
23
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Doporuc¢ené mérici procedury a metody...

TEST

intelligent Optical

I OLM ] Link Mapper

Let’s compare... iOLM accuracy single-ended
measurements with OLTS

Power (dB)

0.15 dB side-by-side

Link IL uncertainty 0.08 dB
0.75 dB N/A
1dB 0.5dB

Reflectance uncertainty

Short link ORL uncertainty

1
v

Distance (m)

©-2013 EXFO Inc Allrights resefved:.
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Doporucéené mé

OTDR
VS
iOLM

e

ici procedury a metody...

TEST

Characteristic OTDR iOLM
Number of technician 1 1
Technical expertise Medium to high Low

An average of 2 to 3 depending on the link 1

Number of acquisition/test per
fiber

complexity to fully characterize all the elements.
For each acquisition, we can estimate an average
of 15 sec/wavelength

(average of 45 sec, include all
wavelengths)

Average test time per fiber
including results analysis

Typically 2 to 10 minutes depending on the link
complexity and technician 's skills

45 seconds to 1 minute

Graphical representation of
the link

Traditional graphical representation Link view
Provide Insertion Loss Yes Yes
Optical Return Loss Yes Yes
Provide Length of the fiber Yes Yes

Automatic-Diagnostics

Macrobend detection and pass/fail status

Yes, global and individual pass/fail
status plus diagnosis information
for each failure

Allow troubleshooting Yes Yes

Live testing Yes Yes
Offer easy transpose fiber

detection No Yes with receive box

2013 'EXFO Inc Allrightsreserved:.

25

What to look for during the construction?

Macrobends

IL

Splice and
Connector

Link ORL

Connector
cleanliness

2013 EXFO Inc All rights resefved:.
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Macrobend loss from poor routing

Defective splicing

Damage to ferrule end face

Damage to the optical connector

Mistakes in attaching labels to the cable

Poor polishing of the ferrule

Contamination of the connector end face
=

0% 10% 20% 30% 40% 50% 60% 70% B0% 90% 100%|

B Cable Installer B Network Owner |

The chart above is a summary of a study from NTT-Advanced Technology that polled
network owner and cable installers on the sources of network failures

- 98% of cable installers and 80% of network owners answered Yes” to having

~ contamination be the root cause of a network failure.

©-2013. EXFO-Inc Allrighisreseved:
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idemikrokopy v portfoliu...

NEW FIP-400B

MaxTester 700B Standalone

e GTDR series MAX-FIP Display

PC and Laptops

3 models

1. FIP-410B: Manual

2. FIP-420B: Analysis & Auto center

3. FIP-430B: Auto focuse & Analysis & /,;.w
Auto center

DIGITAL USBv”
PORT

©-2013.EXFO Inc Alkrighisreseved:
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PRODUCT POSITIONNING
NEW FIP-400B ﬁ

FIP-11 0B FF-1208 FIP-1308
Thrae magnilcation levels YES YES Y8
ImBge capire YES YES YES
Flue-megapiiel CMOS capiuning ceviee VIS YEE YER
Automatic Mber Imaga-cantaring funchan M YES YES
Automatiz foous function i ] YES
Em bedded passidall conmectar analysis M YE3 YES
~ Pass’Tall LED Indcater j (o RS b =5

« ConnectorMax IEC analysis embedded in the 420/430 models
» Use the 420/430 on any device and perform P/F analysis

tackle the major operational barriers to
optimizing telecom field test workflow.

Supports FTB-1, FTB-200 and FTB-500 test
platforms and optical, copper, xDSL, transport
and datacom test modules.

EX FU C nnect Cloud-based managed service designed to

-
|

[ %)




Field Testing Process Improvement

Ethernet Service Activation Example — ‘Connecting’ the test set

Create Work E

Crder —
‘ 10-20 mins ’ Provisioning
F
' |

l Manuwal Hand-off 1 to 5 business days

Drrive Time
| 15-40 mins

11 mins sawed

2
:

1 to 5 business days SAVED
S, $ 090 WD e

10+ mins saved
Provisioning;

e —— — @mﬁ)

W

1 to 2 business days SAVED

Service Turn-Up Solution
- Simultaneous install of multiple circuits — no queues

Anshysis and
correlation

iy __ Carrier Ethernet Ll . . _._q____:

NID S L ' Birth Certificate
Access Provider NOC n e

Verify installation, provisioning, and performance of backhaul connection with line-rate test traffic

Centralized Turn-up tests performed by executing Multi-instance EtherSAM Service tests or RFC2544
through BrixWorx

» NOC initiated tests to Access Provider
® Test results can be stored in BrixWorx for “Birth Certificate” creation
= Results archived for historical trouble-shooting comparison/baselining
= Benefits:

= Single or multi-user personnel operation for turn-up concurrent EtherSAM Service tests, multi-site tests &
improve speed of testing

= Provide documentation to inspire customer confidence and traceability
= Provide a consistent procedure to get the service running quickly and efficiently

©.2013 EXFO Inc/Alltights reseved: 32




How does it all work?

Centralized correlation and analysis
engine for provisioning and managing
network performance data

Multiplay verifier with turn-up, _
monitoring and troubleshooting = ’

capabilities mﬁ

BV-3100
Leveraging \\ : , '
- standards-based '

responder capability = J

BV-10

3rd Party Device

Portable platform for
advanced ‘

on-site testing, turn-up ! —
and troubleshooting /

Performance endpoint unit for )

remote testing and monitorin

© 2013 EXFO Inc Allrights reseved. = =33

One Field-Optimized Testing Solution

FTB-700G Series

As fiber and Ethernet become the
leading technologies of choice for
MNOs, it makes perfect sense for field
technicians to be equipped with a
solution that lets them characterize fiber
links as well as the services that run
over it, be it Ethernet, CPRI/OBSAI,
SyncE, etc.

EXFO’s FTB-700G Series is the only
handheld, user-friendly and automated
testing solution on the market that
integrates all the required testing
functionalities needed to effectively
activate, validate and troubleshoot
mobile services into a SINGLE module.

The FTB-700G Series is the ONE
testing solution that is specifically

- designed to address the needs of
today’s mobile network field technicians.

Explore the possibilities!

©2013 EXFO IncAll rlght.s resened: 34




One Field-Optimized Testing Solution

FTB-700G Series

FIP-400B

Mext-Generation Fiber
Inspection Probe

® Audorrafic fioar magae cermening

® On-board connectar endface anaksis

= Oobirnel digitalimege gusity with Jires
lerweks of magrohcation

= Be-engineered, ugged cesgn with
argononic acces: o all cormrols

EXFO Cznnect

ConnectErMa}(E

SHNLEY SIS SO T WA RS

" Autcmatic pessdfal canrector angfEis
¥l Escorck

= Mo sk of misnlerpretalon

= Aligns repeatably lar conssdirey
il reparie

" Asglanle as N o0 Doard opbon Wity
the FIR-400B Fhor naccot on Smbe

Automation and business intelligence
Cloud-based equipment and test data
aprmant

iOLM | e~ B EtherSAM

The best of OTDR-based technologies = 3LA valdaton in g sngle test

Fuoita are ooteatoch itk the: bost resalibion,
bre Laing muliwavelengih and rultiputss
b, = Standande-based (ITUT Y. 1664)
Turning complecxity into simplicity w {00 fiEk-tie

s fiet s ighe results
Bl GTD fraces ana angyzsd and integrated 4
ko o singe Bk vicw conuering comsion = B fnabar deploymest
datiinta simpln mesuls,

® Simulianecus bidgirectionsl 13gting

Qplimized lber deploymenis
ik

A skor karning e and low ns
TTHS RS P 10 CreELn: Sonsisent jrst
reeults soross Al tect taan

|

| rh . — =
" =na — & — &

== ety

Budge? flexibility

#vailable arywhers, anytime and to anyone
EEminating banrier o fuui-hnrmg 1I'!i|:i|1|;H
Featurmrich sohstiom

L (] 4  FTB Anywhere™

| Floating Test Licenses

© 2013 EXFO Inc All rights resenved. | -35

7 10M-16 Electrical Ports

Power Meter =l
Visual Fault Locatar

7 10M-1G Dptical Ports

106 Dptical Part

Poswer

! e Fiber Inspection Probe

! -~ Headset
Ethemet Management Fort

External Clack Reference

OTOR Port [Snglemode ]
OTOR Port [Multimode )

ONE TECH
EXFOs FTE-1 solution mekes ary feld ischnicen an mpet. The umigqus
and miuitive functionolitos found in tho FTE-1

COMDINT0S 09 Innoyat

a albwhly b anCudat sirup ard broulbeshioos

grweh lontlare bechnic-a
ey By of sclula Asbuanck senrasinn wilfn ! roneng atemal mlssechen

A e ona<icch 19etng colusicn!

ONETOD

Mo olned scuban in ihe ndustry melchas the FTB-1 whan 1 comes o
depleying or uvpgectng akanga numbss of mobile ebwot connechons with
Ienibod oo rers ard th this camo-charging oohstion,
naf onby can ficld e ans charactenrs a fibar link ot tha ioech of a

Py Mlaity, Themy

e Classes of Fihaimal seuican with

unpracedamsg spoed and accuracy, The Lhimils teEung tooil
UNE TIME
EAFC a (ningwvalive, siaiaoabibeeat besting solation smpossds fel

e chiticians with afay-lo- vae yei porsechul stcmeisd tastog and anakang
capabiiics 1ha! sarnalo guosswork a%d Solva 008 SEcyuraty throwghaou
tha ditferent testing phases. Enhanced prod uctivty whila elimirating

UrnEcEaREy ik ksl

ONE ECOSYSTEM

A comprehansne, cloud-based, iedd fesi management solulion thal s
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Combining Ethernet and Optical in ONE Testing Solution

TACKLING TODAY’S MOBILE
NETWORK CHALLENGES

» Activate and maintain a high number of towers
and small cells.

y- Overcome limited technical resources
and knowledge.

> Work with tight schedules and budget
constraints (OPEX pressure).

» Maintain accuracy standards across
the various deployed technologies.

» Validate numerous service classes.
» Optimize network performance.
» Eliminate unnecessary truck rolls.

Find out more at EXFO.com/ONESOLUTION

Un-surpassed Capabilities Day one!

CAPABILITIES FTB-720G FTB-720G+ FTB-730G FTB-730G+

23B (1310/1550)

12CD-23B February February

(1310/1550)
(850/1300)

AN

OTDR

AN

iOLM

B <\ B <

GigE

10 GigE

Sonet/SDH
(Up to 10G)

OTN
(Up to 11.3G)

Fibre Channel
1X/2X/4X \/ ‘/
Fibre Channel
8X/10X

N N X N X X N X N X
S\ N \ B \

CPRI/OBSAI
(2.4/3.1G) v

v v
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What’s in the 700G series release?

Optical features

One Way Delay Ethersam/RFC 2544
EtherSAM EBS/CBS/EMIX
New Report Generation
Carrier Ethernet OAM
Tgen with 16 streams
Visual Frame Display
Test Configurator
TCP Throughput

General features
Both modules running simultaneously (may 2014)

© 2013 EXFO Inc Allrights reseved:.

Reference Architecture

Max. 250Mbps data rate required for all EXFO KPI Server
Max. 250Mbps data rate required for all

flatfile transfers!
Typical 10-20Mbps flatfile transfers!
Typical 10-20Mbps
User Plane analysis data as

EXFO PowerHawk Pro flatfile

Probe
EXFO PowerHawk Pro

. 4 Control Plane analysis s L A
- data as flatfile - Probe

g ™~ __IP data
Call data !

I S @ @
| T — u — - | o [

Max 10 000 flows per second

Max 4000 calls /sessions per
second

© 2010 EXFO Inc. All rights reserved.
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