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Mision: Fiber Broadband Association (FBA) — LATAM Chapter es una
organizacion sin fines de lucro que tiene la mision de promover la

adopcién de redes de acceso de fibra éptica de alta calidad como FBA ayudaa los .
plataforma universal de banda ancha-bidireccional en toda América Latina, proveedores de servicios
impulsando el desarrollo economico y mejorando la calidad de vida en a tomar decisiones con el
areas como Educacion, Salud, Defensa y Seguridad de la poblacion. conocimiento necesario
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. optica, abriendo puertas
S G momey @Josm__ s para el establecimiento y la
— ) integracion de relaciones
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comerciales y profesionales
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White paper Convergence @PON

* Interoperabilidad en Activos PON
* Evolucion de estandares

* Casos de uso de PON en Convergencia



FIBER
— CONNECT

FIBERCONNECT LATAM Value Proposition/ ___

* Exceptional Content + Outstanding Networking

* Fiber discussions addressed from Technical, Commercial, Financial
and Regulatory stand points.

* Content Structure built around: Convergence, Fiber as enabler for
5@G, Virtualization, cases of use for Superfast Connectivity and the
new customer experience

* All presented objectively by industry thought leaders

#FiberConnect19 @ ®
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Convergence: The Merging of Wireless & Wireline

Start from shared assets and work towards fully integrated systems

3 Converged
Applications

Multi-Access Edge Computing

Network functions converge
Common credentials & policies

‘ Network Sllcmg CORD Containerization
CO“VEI’gEd — o SDN NFV Common hardware for SDN/NFV
Networkin | — Applications run on COTS
2 9 | m— o C-RAN v-OLT v-BBU Similar processes
Platforms coTs
Densification of the wireless network & fixed
COHVEI‘QEd = broadband deployments
Access %. I° i 9 Leverage existing footprint and locations for
——— multi-use, multi-service delivery
Infl"aStrUCtu re fiber cabinets/hubs closures locations Plan and build Wireless/wireline simultaneously

Efficiency, agility, scale, and time-to-market all improve when networks and systems are converged.

15| PRIVATE AND CONFIDENTIAL © 2018 CommScope, Inc
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customer base growth, defend share and control the

v Time to market agility turned into a key aspect to drive /f/ . ®
Churn rate. Z R

‘ r' N\
\\ \\

-

v Market Dis-regulation eroding ARPU due to an
overserved market

v’ Increased requirements of service performance | ,
(capacity, symmetry, latency and reliability) coming f/07(
customers and applications (ultra Broadband, UHD /
content, Gaming, loT@Industrial, etc)

v Networks convergence already in execution accele‘a es
fiber deployment to meet capacity and coverage

demands.

v New dynamics in the Regulatory Framework P




SuperFast technologies GLOBAL PANORAMA ngggc‘illgand
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VDSL: 72.3 million subscribers (1) FTTH/B: 500.1 million subscribers FTTx/DJ3.0: 117.0 million subscribers
_ North Europe
North Middle- Europe America 27%
America bast 12% 39— Latin
219% Africa America
_ 1% 2%
Latin |
America
62 Middle-East North
Africa... ' America
57%
_ Asia Asia . _
Middle- Pacific Pacific Asia Pacific Latin America
Fast 27% 82% 12% 2%
Africa
m FTTH/B
m \VDSL MEA = Middle East and Africa; LATAM = Latin Amenca; APAC = Asia-Paafic; NA =North Amenca; EUR = Westemn + Easfern Europe

(1) 11.8 M FTTx"+LAN subscrnbers in China are not faken info account.

[ F"l_l'x‘,flj 3.0 Source: IDATE DigiWorld, World FTTx markef December 2018
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5yrs FTTx Global Market trends Broadband
LATAM CHAPTER
Growth of FTTH/B subscriptions and % of growth rate, 2017-2022 Worldwide FTTH/B take-up rate, 2017-2022
25% 1000 20% 71%
20% 800 68%
S ® 66%
E 15% 600 % B84%
=~ 2
S 10% 400 2
° i = 60%
5% 8% 200
4564 531.9 598.7 6646 7213 778.4
0% —_ —_ 0
2017 2018 2019 2020 2021 2022
mmmm Total FTTH/B World (millions) e of growth 2017 2018 2019 2020 2021 2022

Source: IDATE DigiWorld, World FT Tx market, July 2018

Source: IDATE DigiWorld,

World FT Tx market, July 2018
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FTTH/B LATAM figures as at September 2018 Broadband

As at September 2018 in Latin America*:

= 12.1 million FTTH/B subscribers +5

= Almost 40.2 million FTTH/B Homes
FTTH LATAM scope at Septem

Take-up rate
30.2%

+3.5 pts from Septl7

B Countries covered
In LATAM

(*) LATAM-18 = Argentina, Bahamas, Barbados, Bolivia, Brazil, Chile, Colombi
Panama, Paraguay, Peru, Puerto Rico, Trinidad and Tobago, Uruguay

4% from 3Q17 to 3Q18

Passed :36%from 3017 to 3018
ber 2018

.

a, Costa Rica, Ecuador, Guatemala, Jamaica, Mexico,

LATAM CHAPTER

Subscriber evolution . @

Homes Passed euolutionh

FTTH/B market evolution in terms of Homes passed and Subs.

(LATAM-18)

. 50
% M Subscribers 40
= 40 Homes Passed
= 29

30 24

19
20 15
9
10 5 I
_ — | | | I I
December December December September Septemeber September September
2012 2013 2014 2015 2015 2017 2018

Source: IDATE for FBA LATAM. 2018




Private/Incumbent players are the leaders in FTTH/B Fiber I
Broadband

Initiatives along the region
Top Latin American countries — Breakdown in terms of
* Analysis of around 107 FTTH/B projects in LATAM* at FTTH/B Sockets deployed
Total Sockets deployed: 14,981,000
September 2018 t v 'T'elefnﬂica?\fivﬂ
* Around 85% of total Homes in the region have been Brazil v Local ISPs

v" Ol, TIM, Claro, Algar

passed by Private Companies ISPs, 10% by Public and
5% by Power Ulitities/Municipalities term

I " I Total Sockets deployed: 12,800,000

v Telmex
L. v" TotalPlay
Mexico v Axtel, Megacable, lzzi
Private-Public-Utilities Initiatives W Total Sockets deployed: 3,772,300

m—— (i

m Private FTTx Sites Argentina v Telecom, Local ISPs
Total Sockets deployed: 1,890,720

m Public FTTx Sites : v ETB

Colombia v" Telefonica, Tigo, Claro

Total Sockets deployed: 1,301,000

. v Netlife, PuntoNet, Claro, TV Cable
Ecuador

m Power Utility Sites
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General Ranking: FTTH/B Homes Passed Filajggc‘illgand

LATAM CHAPTER

Mexico and Brazil represent 69% of the total FTTH/B Homes Passed in the region

Latin American ranking in terms of FTTH/B Homes passed over time (in million homes) Top 5 annual growth rates — Homes passed (in %)
Data comparison between Sept. 2015 and Sept. 2018 Data from Sept. 2017 to Sept. 2018
16 I@I
% 15 @ .
= %3‘ Peru
=D 8 tri ith
11 countries wi —
1 more than 1m | 3.5M HHP
g : Argentina
5 HP
6
5 =
4
3 Bolivia
% It
) 1 I - II il ] | - =N - - o .
o . ) .
%{"-’q} e:?-“cp qi"‘}{:b o \}’bb& QE}O \3‘?55# 6‘%@ Séb & rz:,{é&db ’b@,&c’ ﬁ@b{}ﬂj DQZEP Chile
B —
& —
&{‘@ —
Costa Rica

B September 2015 September 2016 M September 2017 M September 2018




General Ranking: FTTH/B Subscribers F=|3)reor2<‘illgand

LATAM CHAPTER

Mexico and Brazil represent 71% of the total FTTH/B Subscribers in the region

Latin American ranking in terms of FTTH/B Subscribers over time (in million homes) Top 5 annual growth rates — Subscribers (in %)
Data comparison between Sept. 2015 and Sept. 2018 Data from Sept. 2017 to Sept. 2018

5 x

; _

4 Peru

5 countries with

4 —

3 more than 500k. @ —

3 subs Bolivia

) ==

: €D = 565KHHC
1 I Argentina

1
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A region with strong growth rates: during the period 3Q17-3Q18 +4.3 million Fiber'\m
new FTTH/B subscribers and + 12.4 million FTTH/B homes passed were added Broadband

. Telefonica Vivo and more than 4 000 local players that
are working to expand FTTH networks along the country N
. The incumbent Telmex and the alternative Total Play Brazil:
are the leaders in the FTTH market. Subs: + 2,245 k Subs (A+93%)
HP: 45,556k Homes Passed (A+59%)
. ANTEL is consolidating its FTTH network by expanding

to isolated areas in order to cover 100% of the country by 2022.

: Telefonica and Claro moving forward in their FTTH
deployments while Telecom Argentina migrating copper based

connections towards FTTH solutions. Argentina:
Subs: + 362 k Subs (A+136% !!)

Al lot of icipaliti local pl ti '
so a lot of municipalities a local players (cooperativas) in HP: +1:786 k Homes Passed (A+90%)

terms to deploy FTTH solution in a small scale along the
country.

Source: IDATE
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General Ranklng FTTH/B Coverage Fi'a’.%'adllgand

LATAM CHAPTER
Bahamas:

99% : More than 73% of the 18

T countries under study have at least 20% of their households
_— . ‘w' reached by FTTH/B networks.
@- R_Cns:gﬂf ggdﬂfn
ica: o | '
Trinidad &
Colombia: | s * While FTTH coverage was in average one digit some years
L ) 16% = 8 g y

@' ago, this year many countries have jumped to the 20% scale!
27%

_ /N o . . : , . . .
‘us' @ Strt::.ng efforts in Brazil and |nlMex|cu with It?ng extensions of
territory, in order to expand fiber networks in non dense

Bolivia:

* Tremendous potential as countries such as

=% Uruguay:

-
o * Strong efforts in countries with no access to the sea, like

Bolivia and Paraguay, in order to invest in fiber networks in
order to reduce the digital gap

Chile:
32%

Source: IDATE for FBA LATAM. 2018
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General Ranking: FTTH/B Coverage

FTTH vs FTTB: This year it was observed a strong deployment of

FTTH solution in many LATAM countries. Certainly FTTH is the
selected specially in green field deployments.

PON vs Ethernet P2P: PON solutions are clearly the main type
of network where many players are focused in the region

SDU vs MIDU: The strong focus on full fibre solutions and the
topology in many countries, have defined an adaptive model.
That is the reason there is no a dominant trend among SDU and
MDU

ber 1l
Filggadband

LATAM CHAPTER

FTTB
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00000000 50,

MDU
100000000 45,



FTTH expansion has been accelerated in the region since  Fiber\

the deployment of the network by aerials Broadband

Aerial vs Underground: feral tenne 70%

Cost is an important driven. Aerial deployment is fast and Underground
soenennnneenrennr 30%

cheap to implement.

However aerial deployment has a strong visual impact in
some dense areas.

Centralized vs Distributed Delivery of the service:
Architecture: gplicigg: At the beginning implemented by some players in Chile or in
olombia.

Main  architectures  are Field Installable: Implemented in early stages by players in Argentina or
distributed in LATAM. Two- Bahamas
level Split. However the trend is moving towards Preconnectorized solutions. \Why?

« It helps to reduce time, costs (technician costs) and failure during
installation process.

« |t is making the inventory process easy in order to upgrade or to adapt
the network.

Source: IDATE for FBA LATAM. 2018
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Indicators affecting the FTTH adoption Fiber |
Broadband

Positive criteria

Demand for data and bandwidth continues to grow and operator have to adapt
their network to robust technologies able to provide those speeds.

Many public authorities in the region are in the process to design digital agendas,
national broadband plans in order to deploy fiber based networks.

Some players are shifting their business models to focus on FTTH rather than
copper-based or cable-based technologies

5 @:@ Technology innovation to help lowering costs

Big players like Telefonica & Telmex with presence in many countries are actively
involved in FTTH deployments, leaving DSL behind




Indicators affecting the FTTH adoption Fiber |

Negative Impacts Broadband

1] &
2| O

Price has a strong incidence on fiber adoption. Residential short term market is more
focused on price rather than quality, robustness or latency. BP HAVE TO consider OPEX
savings coming from convergence and revenue streams from cases of use for UBB

FTTx alternatives like G.Fast (FTTdp or FTTB) or DOCSIS 3.1 (MSOs), could delay FTTH
investments by operators leveraging the mid term business in legacy infrastructure.

Future 5G technology used in high spectrum bands (26 GHz) could be an alternative for
FTTH in the fixed residential market in specific cases and for low density areas

Public funding initiatives may not be assertive to effectively encourage FTTH growth




LATAM Ranking as at September 2018

Uruguay
Mexico
Trinidad and Tobago
Jamaica
Ecuador
Chile

Brazil
Bolivia
Argentina
Puerto Rico
Costa Rica
Colombia

Peru

0.00%

TIIIII|||III

New in the Global

10.00%

30.00% 40.00% 50.00%
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Service Penetration rates of 18 Latin American countries at September 2018
(FTTH/B Subscriptions / Households)

* Includes countries of +200k Households in which FTTH/B
subscribers represent at least 1% of total households

= Uruguay is among the top of penetration ranks, mainly
due to a proactive state intervention through the
incumbent towards fibre expansion

= Some major Latin American countries are lagging behind
due to a predominance of copper-based technologies
(VDSL, G.Fast) and/or cable networks (DOCSIS 3.0/ 3.1)

60.00%

Source: IDATE for FBA LATAM. 2018




LATAM FTTH Trends by 2023 : A stronger adoption of fiber Fiber I

solutions. Broadband

It is expected that homes passed with FTTH networks will increase by 127%, while FTTH subscribers will
grow 296%

= Based on deployments plans and digital agendas in the region, it is expected the consolidation of fiber as technology.

=  For 2023, it is forecast that it will be reached by FTTH/B networks, where will subscribe
to these services.

FTTH/B Subscribers and Homes Passed Forecasts (million)

100
S0
80
70
60
50
40

30

20 I
10 I I

_ | — - || . I

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Millions

B Total LATAM subs Total LATAM Homes Passed Source: IDATE for FBA LATAM. 2018
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Global Ranking at September 2018 eibar T
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LTE Global Picture: Dominant technology as from 2018 Fiber'\m
4G reach in LATAM improves; 4.5G avallability increases Broadband

LATAM CHAPTER

» Latin America will stay focused on LTE in the near term
* Now LTE virtually deployed on all Latin American countries excepting “not spots” in a few islands (Cuba and small island
nations)
* First commercial LTE networks available in 2011 (Brazil), and 2012 (Argentina, Chile, Mexico)
» Coverage in rural areas started to increase in 2017 (74% LTE pop. Coverage)
- Thanks to new spectrum allocations, especially in sub-1GHz frequencies
» LTE steady growth continues. LTE became dominant technology in 2018.
— 269 million LTE subscribers at YE 2018, 485 million anticipated at YE 2022
» LTE-A and VoLTE availablein major LATAM countries
* NB-loT and LTE-M only appearing: NB-1oT plans for 2019 in Mexico, commercial LTE-M services in Mexico

LTE subscribers, estimates and forecasts in LATAM
LTE-A commercial networks in LATAM (2013-2022)

B Lawnghed
B Deplayng

=)
=
-

Million
Lo
[

— e g o g o g

2022 =

2020 =
2021 =

; W Argentina Brazil

W Chile B Mexico

Source |DudE Digiorld Word LIE Markets - 3G Initiatees &
mber O1H

MEB Spodmm, Decembe

. W Rest of Latam
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5G Global Picture: on the near horizon, but not before 2020 Fiber'\ﬂf

Massification not expected before 2025 Broadband

= 4/5 LATAM countries have some players investing in 5G 5G trials in LATAM

Need of low (coverage) and high (bit rate) frequencies for 5G

First 5G deployments expected to be possiblein the 3.5 GHz frequencies during 2019
— In Brazil, 3.5 GHz spectrum auctions are expected in H2 2019 (as well as 700 MHz auction)
— In Chile, Subtel decided to lift a freeze on 3.5 GHz use
- In Mexico, the 600 MHz band has been freed up

* Argentina, Brazil, Chile, Colombia and Mexico anticipated to be the first 5G countries
- Earliest expected 5G commercial launch in 2020 in Brazil

But 5G still a long-term prospect with challenges remaining
— Standardisation has significantly progressed at World level (5G NSA in Dec. 2017, 5G SA in June 2018)
- Spectrum allocation and harmonization
= Latin American regulators slow in meeting allocation goals
= Harmonizationin spectrum allocations key factor
— Returns on LTE investments not really achieved and 5G Business models and use cases need to evolve

Some heads up on the CAPEX front

« Several spectrum bands used with implications on network deployment

« Avery high number of small cells A

« Re-use of older network equipment such as backhaul, software-reconfigurable technologies used in 4G and 5G

« Use of active antennas, more expensive than current ones

« Sharing (xHaul)... SK Telecom, KT, LG Uplus and SK Broadband will jointly build a 5G infrastructure with an estimated KRW1 trillion ($935 million)
savings over the next ten years.
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Fibre costs of 5G can be virtually
eliminated with an intelligent and future
proof FTTH deployment, which can
potentially decrease the total cost of 5G
by order of 50%
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| Fiber
Key Conclusions Broadband

LATAM CHAPTER

Pent Up Demand becoming clear: Seeing large pent up demand (high connection rates) in
regions now just beginning large FTTH rollouts (Brazil, Argentina, Mexico, Peru)

The 18 countries in LATAM under study have reached almost 40.2 million homes with FTTH/B
networks, representing an average penetration rate of 28.3%

Countries like Peru, Argentina and Bolivia have experienced strong growth, increasing their
homes passed by more than 89%, as well as their subscribers by more than 136%

2 Big operators with presence in different countries in the region: are following the sale strategy
toward the deployment of FTTH networks (Claro, Telefonica).

Local players in communities are working hard in order to cover not served areas with FTTH.
CLUSTERS

They are working together as a clusters in associations (Brazil, Bolivia, Argentina)
STRATEGIES Cable operators are diversifying their networks and now the offer solutions over Docsis but also
TOWARDS FTTH over FTTH (Claro, Liberty, Telefonica Perd, Telecom Argentina, etc)

Latin America will stay focused on LTE in the near term: steady growth continues. LTE became
3 dominant technology in 2018.
First 5G deployments expected to be possible in the 3.5 GHz frequencies during 2019, but not
5G FOR THE massively adopted until 2025
Anticipate FTT5G with a converging approach can generate savings of 75% to 96% in fiber
MID/LONG TERM backhaul/fronthaul CAPEX and total cost of 5G by 50%
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L Fiber I
Que significa esto para los operadores? Broadband

LATAM CHAPTER

* Densification of Fiber Network to Support Next Gen Services
* 5G will require 10-100x as many sites as 4G
* Flexibility in where to add service connections
 Radio planning not done yet so radio location needs not known

» Some 5G services may require path protection, something previously only found in long haul and metro
networks

* Flexibility in Wavelength Plans
* Choices around XGSPON, NGPONZ2, and wireless fronthaul, backhaul, and midhaul
Open Questions
* Where exactly do we need Fiber?
* How much fiber do we need?
* How do | manage that density?
* Whats the options available to support convergence?

Answers:
* Since it's complex to predict, we must look for network that is flexible, scalable, and reliable.




COMMSCOPE

Global Technology Trends: Quality in Fiber
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Cuales son los principales factores que afectan la
performance de un enlace optico?

Perdida de insercion (IL) de los componentes y eventos de
la red (extrinsecos e intrinsecos)

Perdida por retorno 6ptico (ORL) generado por v
eventos reflectivos (conectores, quiebre de |la "‘ R 4

fibra)
4L

Dispersion (Cromatica , PMD)
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Como afectan estos parametros la experiencia del cliente?

IL >>|ntermitencias Disponibilidad
BER
Throughput
ORL >>MPI Estabilidad & p .
Latencia menos eficiente
Dispersion >> |nteligibilidad Calidad

Binaria




Confiabilidad esperada en FO dependiendo la locacion de la red

Wall outlet

'\

Core
long haul
trunk
junction
metropolitan

Access network

Splitter

[
I cabinet |
[ [
[ [
[ [ Building
l l distribution box
[ [
Very high reliability I High reliability I Acceptable reliability
—t e -, -
Probabilidad de falla por fibra <10 Probabilidad de falla por fibra <10 Probabilidad de falla por fibra <10
durante 20 anos para redes Core durante 20 afos para redes de acceso durante 20 anos.

Impacto de falla >1000 usuarios Impacto de falla <64/128/256 usuarios Grupos de usuarios afectados




Confiabilidad esperada en FO dependiendo la locacion de la red

Wall outlet )

Core
long haul
trunk
junction
metropolitan

~

sullaing
distribution box

Very high reliability High reliability
—~ -t = . -
Probabilidad de falla por fibra <10 Proccoilidad cie 7a1:- por fibre 0 Probabilidad de falla por fibra <10
durante 20 anos para redes Core durante 20 ahos para redes de acceso durante 20 anos.

Impacto de falla >1000 usuarios Impacto de falla <64/128/256 usuarios Grupos de usuarios afectados




Principios basicos de un buen sistema de gestion de fibras opticas

La gestion adecuada de la fibra 6ptica impacta directamente en la performance, estabilidad,

disponibilidad y costo de la red.
Los cuatro elementos principales que un sistema de gestion de fibra adecuado debe proveer:

1.Almacenamiento y proteccion de las fibras, empalmes, conexiones, componentes opticos pasivos, cables
2.Ruteo de cables y fibras con control de radio de curvaturas

3.Separacion de circuitos modulares, para reducir afectacion transitoria

4.Identificacion y accesibilidad al cable y la fibra




1.Almacenamiento y proteccion

Correcto almacenamiento y proteccion fisica y de entorno de los cables, fibras, empalmes, conectores y

componentes pasivos.
Sin proteccion adecuada, las fibras son susceptibles a macro y micro curvaturas, con perdidas transitorias

o dafios permanentes

300000000200

Grounding

Protecciéon de fibra/sin movimiento

1sversal

FIST/FOSC




2.Ruteo de cables y fibras con control de radio de curvaturas

Curvaturas de la fibra sin control pueden afectar la confiabilidad y performance de la red en el largo plazo.
Los excesos de curvatura ocurren comunmente en la manipulacién de la fibra.

Spectral macrobending loss of G652D fiber for 10 loops

MFD (1310 nm): 8.9um ...9.5pm

Pérdida moderada con curvatura Perdida incrementada con curvatura

w. / moderada pronunciada
g .'..

Loss (in dB)

1250 1300 1350 1400




2.Ruteo de cables y fibras con control de radio de curvaturas

La tecnologia de fibras de baja sensibilidad a macrocurvaturas ayudan a resolver parte del problema
Pero la gran capilaridad agregada en las redes debido a demandas de conectividad hacen mas critico

garantizar el control de radios

Attenuation increase with one turn of ITU-T G.657A2 fiber with radius R

R=7.5mm

5

Attenuation (dB)

R=Somm Macrobend (Tightest Radii)
ki = 10mm | 7.5 mm S5 mm

I v G.652 Compliance _|G.657.A1 |G.657.A2 |G.657.A3"

: 2 ok . |G.652 Not Required G.657.B2 |G.657.B3

1260 1280 1290 1330 1480 1500 1530 15401550 1575 1581 1600 1625 145

Wavelength (nm)




2.Ruteo de cables y fibras con control de radio de curvaturas

Fiber
Infrastructure
System
Technology
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3.Separacion de circuitos modulares, para reducir afectacio
transitoria de servicio

La manera mas rapida para incrementar capacidad es agregar capilaridad a los sistemas. R
Esto resulta en bandejas de alta densidad (96 emplames)
Almacenamiento masivo => control radio curvatura => Perdidas transitorias

;./7
- Y

00 SO — =
05 / =
10 Short duration -+ =%
15 Fast tranzition O High attenuation
v Separacion de Circuitos definida por
20 IEC 61756-1 e ITU-T L51
-2.5 : If Single Circuit (SC): Solo las fibras de un cliente por cada bandeja
-3.0 it ' Single ribbon (SR): Solo un ribbon por bandeja
-3.5 : - 5 : T 1 Single Element (SE): Todas las fibras de un elemento (tubo) por bandeja

Time ( seconds ) Multi-Element (ME): Fibras de multiples elementos por bandeja




4.ldentificacion y accesibilidad al cable y la fibra

5G como driver de |la convergencia.

5G esta soportado en base a virtualizacion (SDN&NFV)

Transformacionde CO & HE hacia arquitecturas de DC
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Hardened Connectivity to Speed Deployment and Add Points of
Flexibility

Why?
1. Hardened Connectors replace splices reducing total installed cost
2. Points of flexibility for reconfiguration of networks

Challenges:
1. SKU / over-length Management
2. Cleanliness / Craft interaction

Types:
1. Single Fiber
2. Multi-Fiber




Sistemas Pre-Terminados y de conectorizacion dura
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Sistemas Pre-Terminados y de conectorizacion dura

el 1334 (3 6
Residential e Distribution
Drop

High-Rise MDU

CO/MHeadend

- Style Butt + inline Butt + infine
& Sl Network location Aerial” Aerial Aerial strand Aecial
b lﬁl Handhole Handhole Handhole
N / Pedestal Pedestal Pedestal
- # ports (max) & type 16 full size 6 full size or 12 full size or 8 full size or
8 DLX miniaturized 12 DX miniaturized 8 DLX miniaturized
Feeder cable diameter 7 - 16mm 4 - 15Smm 5.84 - 12.7mm 5.5 - 6mm
(0.276 - 0.629°) (0.157 - 0.590") (0.229 - 0.500°) (0.217 - 0.236")
S Cable type Loose tube Loose tube Loose tube, flat drop, ribbon,  Micro cable
- -t n - m I
Loop storage Yes Yes Yes Yes
Branches 6 cables 2 cables of 24-9mm or flat 2 flat cables of £5.84mm No
(20.157 - 0.354) (20.23" min)
Splice capacity 120 (SMOUV 45) 24 (SMOUV 45) or 40 (SMOUV 61) 8 (SMOUV 45)

48 (SMOUV 30)




A New Approach to FTTH: Fiber Indexing Architecture

Much faster FTTH deployments and lower installation costs achieved with a novel network
architecture and hardened connectivity.

Crop cable O
N
1x8
_ Splitter
p— P s e - e— um— 0 0 0

Daisy-chaining of terminals Ruggedized Plug & Play terminals and drop Takes 2 days instead of 2
saves up in 70% in cable costs cables eliminates fiber splicing and requires weeks to do the same job
compared to a star topology minimal training while enable consistant - an 80% time savings*

quality




Fiber Indexing

Consiste en el encadenamiento de terminales pre-cableados y completamente ronectorizados

Hardened Multi-Fiber
Optical Connector
(HMFOO)

to stage 2 to stage 2 to stage 2
splitter (1x8) splitter (1x8) splitter (1x8)

Hub

SCULE I single 12-fiber cable
Office

A 4 A 4 A 4

stage 1 stage 1 stage 1
splitter splitter splitter

Hardened Multi-Fiber
Optical Connector

KHNEOC) Indexed Indexed Indexed

Terminal Terminal Terminal
ST, VR, O S_—— T
* Terminal Plug & Play — no requiere apertura ‘ —
* Cola Conectorizada Multi-Fibra (HMFOC) ‘ e —— ‘\""‘
* Puerto Multi-Fibra (HMFOC) para conectar siguiente terminal L e e b )

* Puertos “endurecidos” regulares para drop




Modelo con diferimiento de CAPEX: Day 0 Backhaul




Modelo con dlferlmlento de CAPEX Day 1 I\/IST FWD
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Modelo con dlferlmlento de CAPEX Day 2 I\/IST for RVS
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Propuesta de valor del concepto pre-terminado

1. Ahorro de tiempos en diseino y logistica de componentes a partir de ser una solucion resuelta con un
numero reducido de codigos de partes.

2. Ahorro de tiempos en el despliegue de los segmentos de alimentacion y secundario, de mas de un 50%,
comparado tecnologias tradicionales.

3.  Minimo requerimiento de mano de obra calificada y herramientas para la construccion y operacion de
la red, a partir de ser una solucion completamente plug&play, sin necesidad de fusiones en campo.

4. Reduccion drastica de OPEX debido a ser una solucion basada en componentes completamente
pre-terminadas y pre-testeadas en fabrica, lo que minimiza las re-visitas a campo.

5. Modularidad y Flexibilidad para crecer a medida que la demanda ocurre, defiriendo CAPEX y evolucionando a partir de
la dinamica del mercado

6. Optimizacion de los recursos a partir de la reutilizacion de las fibras muertas en reversa de manera nativa.
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WDM PON Overlay

Problem

*  FTTH network (FDH, terminals, etc.) not sized to support small cells

*  Most common practice is to homerun new fiber cable back to FDH/FOSC

Flexnap Cable Assembly
wif factory spliced
tethers at custom locations

FDH w/ 1:32 Splitters

! LT :
11

f| ouT

Bulk 48-fiber spli
Splice
CRAMN ™
./

Hub |
BEL |! g-fiber splice \ Pole 1

Separate CRAN fiber overlay
deployed after initial GigaPower deployment

4-Port Fiber

1 12-fiber
f‘}’?tﬂnmc tars

Pole 2

)

Pale 11

CRAN —

Terminal w/ Tail Antenna
B R R
%““ }

CRAN—""
Radios

Pole 12

Fiber Drop Cable
w/ Opti-Tap
1-Fiber Connector

Fiber Drop Cable
wy Opti-Tap
1-Fiber Connector




WDM PON Overlay

Solution
* Passive DWDM over existing PON infrastructure
* Leverage Operators to push to XGS PON and plan for Coexistence Element

FTTH
FTTH
FTTH
FTTH

GPON OLT

XGS OLT F

CE




Indexing: Posibilitando una red de acceso multi-servicio convergente

a Drop Terminals a4
A = o p Terminals: =
N Increases dropping capacity of ﬂ‘ N
ﬂ n::-:. access terminal .:-:,
> DLX stub (or jumper) >

connected to access terminal
Multi-Service

Access Terminal

*  Multiple fibers
branched off at
terminal (2, 3 or 4)

« Same amount of fiber
branched from the

e aVerse feed
* Access terminal ports
can be used for direct
< "Mdrop, or to feed
application-specific
drop terminal

Application-specific (GPON,
DWDM)

L & Tee |
VErSE TEEC




Conclusiones Generales

Hay un cambio de paradigma en los niveles de
disponibilidad debido a la convergencia

La implementacion de sistemas de conectividad de alta
calidad son criticos para garantizar los niveles de
servicio demandados.

El enfoque de TCO garantiza un correcto analisis de
costo eficiencia de los sistemas desplegados en la red.

Una planificacion de mediano-largo plazo garantiza la
correcta seleccion de componentes

Las tendencias tecnoldgicas que conducen la
transformacion de las redes giran torno a la
conectividad de alta capacidad, disponibilidad, simetria

y baja latencia. El denominador comun es la fibra optica.
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“Future is bright, and is coming incredibly fast.

We are here to support the industry in its mission of paving with Fiber
the future of connectivity”

GRACIAS!

Eduardo Jedruch




