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Viavi Solutions, NSE (Activacion de redes y servicios)
Mas de 90 aflos en la creacion
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Viavi Solutions - participacion en la industria

Viavi Solutions contribuye activamente al desarrollo de normas bien definidas y armonizadas, pruebas de

prueba de concepto y despliegues de campo en etapas tempranas.
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Viavil Solutions en numeros
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Over 1,600,000 100,000 200+ 1,617
instrumentos en uso data centers confian en redes de proveedores de patentes
alrededor del mundo VIAVI servicios a traves de 7

continentes

2k ad 3 S8s

49 $1.1B 250 3000+

global offices ingresos FY16 Socios empleados

www.viavisolutions.com © 2016 Viavi Solutions Inc. 5


http://www.viavisolutions.com/

VIAVI

- .
PP BR
TEEEEE
R
PEPEOTF

13,000+
hon

;?’PLI el’l N,
DOWNLOADED

QUESTIONS
ASKED ON THE
TERNET...
Yo NEW
fibe  VIDEOS
TOTAL
DURATION REGISTERED

New
Craigsiist

N \ i | P
: R O

DOWNLOADS

@ 125+

PLUGIN
DOWNLOADS |

79,364

WALL

POSTS

o


http://www.viavisolutions.com/

Movil satura la tierra

La banda ancha movil superala banda ancha fija del pasado
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Incesante crecimiento del trafico

Aceleracion de video, centros de datos, méas suscriptores y 10T requieren cambios arquitecténicos
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VIAVI

Gigabit Monitor
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VIAVI Gigabit country leaderboard ciick the tities to switch resutts

G i g a b it M O ﬂ Ito r Rank Country Population Coverage (estimate) Percentage Coverage (estimate)

1 Singapore 541700 95%
2 South Korea 46,716,100 93%
3 Moldova 3,656,600 90%
4 Portugal 6,728,800 64%
5 New Zealand 2,883]100 63%
2 Spain 7754600 17%

G Igablt 22 Finland 785,000 14%

Pal’ses |Idel‘es 23 France 8,251,800 13%

24 Hungary 1,200,500 12%
25 Macedonia 243,000 12%
26 Thailand 7.856,700 12%
27 Israel 308,900 3.8%
28 Japan 4,293,000 34%
29 Estonia 40,000 3%
30 United Kingdom 1,917,800 3.0%

Data:

Qiqabitmonitor.com Ell Poland 868,000 23%
32 Netherlands 163.200 0.96%

VIAVI = - Brazil 1,975,000 094%
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Ha comenzado |la Carrera
parala entrega de
conectividad a velocidad
de gigabit y para
satisfacer la demanda de
Servicios intensos en
datos, conexion y/o
latencia
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Gigabit | Cambios tecnoldgicos exigen mas ancho de banda

- Conectados
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Gigabit |

» Convergencia fija e inalambrica

» Nubeficacion del “Edge” basado en
Ethernet C-RAN (Cloud-Radio Access Network)

 Nueva Radio: cmWave, mmWave
 Procesamiento de bordes E2E
* Programacion: Numerologia flexible

720%

Aumento en
trafico de video
2012-2017

2012

700B 400%
Elementos Aumento de ROI
conectados al en compafiias con mejor
internet en el futuro satisfaccion de los clientes

2025

®

66X

Aumento en
el trafico
inalambrico
2015-2025

13X {0010).4 620X
Aumento en el  Aumento en objetos ~ Aumento de datos
trafico del CORE  en la nube publica analizados en la nube
2015-2025 2015-2025 2015-2025

Nuevos modelos de negocios

Auto-configurable, Auto-optimizable, auto-correctiva
Una red E2E automatizada y auto programable
Solucion virtualizada basada en la nube

\. I .\\. I www.viavisolutions.com
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Gigabit | Necesidad de HDTV y definicion 4K (Red fija/movil Gigabit)
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Gigabit |

VIAVI

La cantidad de ancho de banda requerido dependera de la calidad
del flujo. Netflix proporciona una guia a sus usuarios:

* 500 Kbps - la velocidad mas baja requerida para el “streaming”
« 1.5 Mbps - velocidad recomendada para ver la calidad

« 3 Mbps - Video de definicion estandar

 5-8 Mbps - 720p y 1080p de alta definicion

« 25 Mbps - 4K Ultra Alta Definicion

www.viavisolutions.com © 2017 Viavi Solutions Inc.
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Gigabit | Necesidad de HDTV y definicion 4K (Red fija/movil Gigabit)
| HD UHD

(1920x1080) (3840x2160)
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Gigabit | Necesidad de ancho de banda (Red fija Gigabit)
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Gigabit |

Gartner cree que habra 500 dispositivos Q
compatibles con |IoT en todos los hogares O

para el 2022. )

/
v y;
* I
1. Camera Stream MJPEG : I
0 Megapixels 2752)

2. Camera Resolution
3. Video Quality
4. Frame Rate per Camera 30fps

5. Number of Cameras 4

|I:alcul-ate Bandwidth Needed

Bandwidth Required:

2.69 Gbps
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Gigabit | Necesidad de ancho de banda (Red fija/mévil Gigabit)
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Espectro 5G a prueba
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Telstra

5G Trial Spectrum VIAVIE

Shows the spectrum used by operators during 5G trials, where disclosed

Optus  NTTDoCoMo = AT&T ~ AT&T  AT’T AT&T  Verizon ~ Vodafone = Korea  Vodafone = Bell ~~ Vodafone = StarHub
- UK Telecom  Tukey  (amada  Turkey
Sonera ~ China  SmarTone ~ (Spire  Verizon : : : : :
: - Mobile : : : : : : oM
- Vodafone - Sprint~ Korea ; : : : :
~ Australia : ~ Telecom : : : : ~ Optus
Telia
NTT DoCoMo v - : Sprint
Turkeell
SK Telecom
Us
Cellular - T-Mobile
_ USA
Verizon
US Cellular

Verizon
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La Evolucidon de lared 2016-2018
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Revolucion de lared 2019+

Red de acceso Radial
“RAN”

Paqguete | Nucleo IP
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Flexibilida® e distripuide®

Rebanadas de red automatizadas y programables | Requisitos unicos de rendimiento y
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Porque los clients piensan en fibra primero?

- A

— o
14 / // > <
@ |4

- [tizs: | LOWELL MCADAW
exciisive VERIZON CHAIRMAN & CEO

Construir una
nueva planta en
fibra para cumplir
con lademanda.
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Para que todo esto
funcione bien es
necessaria unared de
acceso tan buena que
practicamente NO
EXISTE hoy
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Impulsadores del crecimiento del mercado Fibra Optica

Fiber deployments: +5% CAGR (14-19)

Telecom Cables Reference Market

Optical Fiber Cables
Millien Km Fibve

Copper Cables
Million Km Pair

WOW W W W W 2 CMEME om W M W W W 12 ME I

Market gromth drven by increased investment in fibre access

Steaty decine of copper cables expected to cortiue
netwarks (FTT) and LTE

Source: Campuny s bsed an Qcmbar 014 AU . Enegy = Low Yokageand Power Cab; TLC = Exemal Goppe i Cable Fre Oy ool Teem D

Prysnian Company Presentation - January 2015,

Mobile: Fiber cell site from 35% in

CY13to 44% in CY18

s

Fiber cell site growth per region

LLE.
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Source: Infonetics

VIAVI

160G

Zettabytes

FTTH Subscribers +21% in CY14

DWDM Metro/Core: Transition to
Strong growth expected, with China
leading

100G

FTTH subscribers per region
10G transition to 100G coherent P 9

B t\ ELed
188

%
E
o "y
i
- ™

NE-EEEECE O e

o o e g ter el e L

M orth Amanca EWEA WA Pacfic EERCALA et Chowih

UG G wieoG
Source: Infonetics

Source: Infonetics
Enterprise-Data Centers, SAN, 100G

Mostly multimode connect. +23% CAGR Puntos Importantes.

¢ Total Data Center Traffic Growth ) Aun_]ento de instalacion de Fibra
Optica: Metro Backhaul, FTTA, FTTX,

10.0 Traditional data center (8% CAGR)
1 Cloud data Center (32% CAGR) EmpresariaL Submarino
8.0
! « Migracion a 100G
5 6.0
& 1 . .
E 40 « Cuadrillas de fibra en aumento
I (Mobile, FTTx)
2.0
! - CAGR~5% Mercado de Prueba de
0.0

2013 2014 2015 2016 o7 onre
Source: Cisco

fibra optica
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Requerimientos para el
Gigabit ?
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Gigabit | Las Tecnologias que permiten su entrega

www.viavisolutions.com © 2017 Viavi Solutions Inc. 30
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By failing to
prepare, you are
preparing to fail.”

Benjamin Franklin
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Alcanzando velocidad del Gigabit

Muchos elementos pueden causar problemas entre la red y el equipo del cliente.

Para entregar velocidades de Gigabit, necesita:
- Eliminar las fallas ocultas
- ldentificar problemas a través de arquitecturas hibridas complejas

- Ejecutar pruebas rapidas, consistentes y completas (para hacerlo bien la primera
vez)

- Optimizar el flujo de trabajo y ejecucion operacional

\. I .\\. I www.viavisolutions.com © 2017 Viavi Solutions Inc. 32
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Desafios en Red
Acceso Fibracon FTTH/PON

www.viavisolutions.com © 2017 Viavi Solutions Inc. 34
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Sabia usted?

Los conectores sucios causan el 80% de los fallos en las pruebas de campo

Los desechos microscopicos degradan significativamente el rendimiento de la
sefal y pueden causar dafnos permanentes

Los conectores sucios de acoplamiento pueden romperse, separarse y migrar
particulas

Una particula de polvo tipica es de 2 a 15 ym y solo es visible con un
microscopio

\. I .\\. I www.viavisolutions.com © 2017 Viavi Solutions Inc. 35
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Prevencion de Degradacion de los conectores de la Fibra

= Desafio: Estan sus técnicos siguiendo las buenas practicas?

v/ Hay que contar con un miscroscopio de
inspeccidon que permita hacer analisis objetivo

v" Que el resultado sea um simple PASA/FALLA

- Eso dirije a que los técnicos tengan que seguir las
buenas praticas de manejo de fibra

INSPECT IS IT CLEAN

NO ‘ YES CONN;CT\
(IR0 I8

A
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Puntos de vulnerabilidad en unared FTTH

Nodo Primario Secundario Customer
Acceso FCP FCP Premise

Vulnerabilidad Baja
Pero afectaria mucho

Vulnerabilidad
Mediana / baja

Vulnerabilidad Alta

clientes
Cone(;tor Alien/Rogue
Sucio ONTal
Microbend :
Cross
Coneccion
Conector
Central [ danado/sucio
Office e - e S -
Mal
empalme Coplador Macrobend

—_—— Fibra rota

Cross
Conneccion
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Asignacion de longitudes de onda PON

Los sistemas GPON de hoy utilizan 2 longitudes de onda para la
comunicacion.

Downstream 2,5 Gbhps a 1490 nm y corriente arriba 1,2 Gbps a
1310 nm

Superposicion de 2 nuevas A para servicios de 10 Gbps de XGS-
PON

10 Gbps aguas abajo a 1578 nm y aguas arriba 10 Gbps a 1270
nm

NG-PON2 - XGS-PON  NG-PON2

U Down Down
XGS-PON PtP
Up Up WDM

1260 1280 1290 1330 1480  150a524-1544 1575-1581 1598-1603 1603-1625
1550

Fuente: FTTH EMEA D&O Committee FTTH Poland 2015

\. I .\\. I www.viavisolutions.com

NG-PON2 admite multiples longitudes de onda de
10 Gbps

Corriente descendente 40 (hasta 80) GBps a 4
(hasta 8) longitudes de onda TWDM entre 1598 -
1603 nm

Upstream 10 (hasta 20 GBps) a 4 (hasta 8)
longitudes de onda TWDM entre 1524 - 1544 nm

Ventana adicional para canales WDM PtP de alta
velocidad: 1603 - 1625 nm

La superposicion de RF a 1550 nm no se ve
afectada por el servicio PON

© 2017 Viavi Solutions Inc. 38
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Arquitectura GPON

GPON

Downstream Upstream
1490nm
== 1550nm == 1310nm

Vi
| i Bl Ve
! | ——
: # |: - ﬁ
] h ! h
1 ! L] - i
: 1 i - £ ,
5 H - |
| i =B
o , Feeder fiber Distribution fibers
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Arquitectura en Coexistencia

GPON XGS-PON NG-PON2
Downstream  Upstream Downstream  Upstream Downstream Upstream
::ﬁggm €= 1310nm =y 1578NM < 1270nm *1596—1603 nm ‘ 1528-1540 nm

Central Office

1

..';
= |

1

=

il
|
l

CEXx: coexistence element
WM: Wavelength Multiplexer
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Desafios que los operadores encuentran en

Generales

Falta del nimero de expertos necesarios para manejar fibra;
Conectores sucios;

Falta de certificados de nascimiento confiables para pobrar la calidad de la instalacion;

Técnicos

Mediciones incorrectas de calificacion de nivel segundo estandares;
Estan las ONTs conectadas en el punto correcto?
Has la ONT se entrado en operaccion correctamente?

Hay dispositivos Rogue o Alien poniendo en riesgo de baja mi servicio ?

Que necesitan

FTTX

Mejorar la eficiéncia para crescer la rapidez del despliegue al mismo tiempo que aseguran tener informaciones

confinables de los despliegues hechos;

Solucion

Uso de un activador complete de servicios PON

\. I .\\. I www.viavisolutions.com
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“First-time right” service activation-> Correct Fiber Connection

Challenge: No or incorrect labeling of fiber cables in splitter cabinet can lead to
wrong customer/ONT connection. How making sure the ONT is connected to the
right OLT?

v" Identify the type of OLT (G-PON or non G-
PON) and detects the OLT-ID at any network
location

TruePON (7M09:23 AM

F8 A7B3CCOF7A 1B

- Ensures the right fiber cable is connected
to the right ONT.

Enables handling installation error tickets
more easily

OLT- A6 B8 D9 AB 2E 3C 4F
A—

OLT-F8A7B3CCOF 7A 1B
—

\. I .\\. I www.viavisolutions.com © 2016 Viavi Solutions Inc. 42

PON-ID carries OLT-ID
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ONT provisioning-> Verify ONU/ONT operation

Challenge: When installing a new ONU/ONT in a PON network, the TruePON Z@09:23 AM
device needs to be activated from the OLT to join operations on the PON.
Until now this could only be done by logging into the PON management
system. How making sure that the ONU/ONT is activated and properly
working?

( ONU/ONT  Activated

b

v" Identify ONT’s serial number and extracts service e il
- w e  ONY
parameters from the OLT that indicate the

activation status of the ONU/ONT: ke e
Activated = operations OK
Deactivated = Rogue ONU/ONT

FAIL

operations stopped ( onUONT  Unregistered
Unregistered = serial number not known at OLT
operations stopped
Alien = not compliant to standards
operations stopped

b

ODN CLASS v LOCATION v

B+ e ONY
GPON data provides ONU/ONT status
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“First-time right” service activation-> Automatic Certification

Challenge: While performing a power-level verification at a customer
ONT, how can | certify the service meet the specifications?

Need to perform:

v Downstream and upstream PON power level
measurements (1310/1490nm and 1550nm)

v" Auto setting of pass/fail thresholds in GPON

systems with PON-ID

- Certification fully automatic -> No manual user
interaction to select or enter pass/fail thresholds

\. I .\\. I www.viavisolutions.com

TruePON (7 809:23 AM
ALL TESTS PASSED

o o v

G-PON U/S G-PON D/S RF Video
10 nm 1490 nm 15505

ODN CLASS v
B+ Auto

LOCATION v
ONU

TruePON > G-PON U/S (7 W09:23 AM

G-PON U/S © rass
Optical input power

+ 0.57 dBm

Lower Margin

+0.07 a8
Lower threshold Upper threshold

+0.5 dBm +5.5 dBm
ODN CLASS v LOCATION v

B+ Auto A ONU

PON-ID carries ODN Class Information

© 2016 Viavi Solutions Inc.
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“First-time right” service activation-> Reduced Workflow Complexity

Challenge: Since the service-activation phase is often performed by
subcontractors, they must provide test reports for each turn-up. How making sure
reports corresponds to the jobs they are paid for?

v Extract ONU/ONT serial number using GPON data

: TruePON (7M09:23 AM
analysis PASS
Allocate  ONU/ONT serial number to customer _—

i ¢ onu/onT ALCL-F8 A@
service contract. S~—
Links automatically service-activation results to
ONT/customer -> Ensures authenticity of test
reSUItS LOCATION v
a  OW
1es 18 ALCLFSASOC AJEE GPON data carries ONU/ONT serial number

OLT-F8A7B3CCOF7A 1B
—. t """" t """" F l l
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“First-time right” service activation-> Fiber Plant Qualification

Challenge: During the construction phase, the fiber plant is
gualified: end-to-end loss testing ensures that the fiber link
complies with the loss budget. Is this still the case several
years later when new customers subscribe to FTTH services?

v Perform real time in-service end-to-end loss
measurement

- Fastest way to qualify the fiber link in an already-
running network

\. I .\\. I www.viavisolutions.com

TruePON (7 M09:23 AM
ALL TESTS PASSED

ODN Loss

OLT»ONU

LOCATION v

ONU
TruePON > ODN Loss 17 i 09:23 AM
ODN Loss O prass
Insertion loss
+26.09 a5
Lower Margin
+13.09 a8
Lower threshold Upper threshold
+13.0d8 +28.0 d8
ODN CLASS v LOCATION v

B+ Auto A ONU

PON-ID carries OLT transmit level info
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Avoid service failure -> Rogue/Alien ONU/ONT detection

- Challenge: How can | easily identify and localize a Rogue ONU (ITU-T G 49)

that degrades or disables the service of other customers?

v' Detect the presence of a Rogue or Alien ONU/ONT

- Facilitates service recovery by isolating the faulty
ONU/ONT and replacing it in time.

Terminal

Rogue/
Alien ONT

\. I .\\. I www.viavisolutions.com

TruePON 7 m09:23 AM
1 OF 5 TESTS FAILED

CCUUONT  ONUNOT COMPLIANT! >

v" Detection of non standard
ONUs/ONTSs (Rogue or Alien)

ITU-T #p===.. Series G

TELECOMMUNICATION Supplement 49
STANDARDIZATION SECTOR (02/2011)

SERIES G: TRANSMISSION SYSTEMS AND MEDIA,
DIGITAL SYSTEMS AND NETWORKS

Rogue optical network unit (ONU)
considerations

© 2016 Viavi Solutions Inc.
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Desafios en
Red Acceso Cable con
DOCSIS 3.1
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State Of The HFC: 2017

- Broadband Demand Growing At Unprecedented Rate
- Drastic service group reduction drives explosive node count growth

- Traditional Node Splits Can’t Keep Up
- Cost, hub power/cooling/rack space constraints

- DOCSIS 3.1 Has Arrived!
- Higher modulation orders possible, but SNR still matters

- And 5G Is Coming
- Advantage: Cable (Great Wires Make Great Wireless)

\. I .\\. I www.viavisolutions.com
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Adopcion de DOCSIS 3.1

Sacar casi 100% mas “bits” de cada Hz del espectro

Downstream

DOCSIS 3.0

Bits / Hz [NET)

DOCSIS 3.1

4>”<— 50K Hz Resulta:
Mayor m
capacidad |§
delared [E

|<——— 192MHz —>|
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Adopcion de Arquitectura de Acceso Distribuido
Permite crecimiento exponencial de nodos sin importar el espacio y el consume

energético de los “hubs”

---_'\\ v, ='=,== =/=‘-‘-“

www.viavisolutions.com

DAA Benefits/Challenges

Vencer las limitaciones por
espacio/energia

Menor costo total de adquisicion
Enlace 6ptico mas robusto
Flexibilidad — profundidad Ethernet

Interrumpe el mantenimiento de
HFC
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Most Common Distributed Access Architecture Variants

» Small Hub Footprint | cable RF Plant

A\ 4

IP IP
Data Link Fwd Logical Link Control Data Link Fwd Logical Link Control
Layer Layer
2 Link Security C t I 1 d z Link Security
Physical entralize Physical Digital Fiber
Layer Cable MAC Layer Cable MAC DEPI Protocol
Access
Cable PHY . Optical Switch Cable PHY
Ererme o5 Tx_] Us Demod Architecture Enernet s Tx_| US Demod
CCess
Network Network
(Internet) Ar!alog (Internet) Re m 0 te P h y v
. Optical Media Fiber
p ) <—DI Fiber Node * Most Common I Cable RF Plant
Translation CLS 's In Pl
. pec's In Flace
[ cooerrpam | » CMTS Vendors Choice
Digital Fiber
IP IP Ethernet
Data Link Fwd Logical Link Control o _ I Data Link Fwd Optical Switch Logical Link Control
Layer — Digital Fiber Y Link Security
Link Securit
Physical y Ethernet I Physical
Layer Optical Switch = Cable MAC I Layer Cable MAC
Cable PHY Cable PHY
Ethernet DS T US Demod I Ethernet DS Tx US Demod
therme Remote MAC/Phy x_|] us pemo s Remote CCAP |
H etwor H
e « Std Ethernet Link ! | Pl « Std Ethernet Link

VIAVI

* New Entrant Vendors

www.viavisolutions.com

« Small Hub Footprint |

Cable RF Plant

* New Entrant Vendors
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DAA es la solucion preferida para aumento de nodos

Timing to Begin DAA Deployments

Deployment of distributed access

architectures * Survey of 35 MSOs

* 82 million broadband
subscribers

* Director and VP-level
respondents only

* Europe: 60%

* North America: 26%

m2017

m2018

m 2019 or later

H No plans to deploy

* MEA: 6%
Q: When do you expect to deploy distributed access e APAC:11%
architectures (DAA)?
Base: 35.

© 2017 SNL Kagan, an offering of S&P Global Market Intelligence,
estimates. All rights reserved.

» 80% tienen planes

* 50% comienzan
en 2018

VIAVI

www.viavisolutions.com
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Retos por resolver

Gestidn del cambio continuo

» Comprobar la continuidad de la capacidad
* Mantenimiento de procesos estandar

Haciendo mas con menos

* Aumento de la carga de trabajo del personal
» El conocimiento de tecnologia entrante no es

La calidad importa mas que nunca
Pobre QoE & Churn

Concéntrese en asuntos que importan

\. I .\\. I www.viavisolutions.com
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= V1AV xperTrak PO - I ]

Executive
Service Dashboard &

2 Daily Node Health Current Node Health Churn Priority Table B

Combined ¥ | Showing 16 of 16 rows | Export all |

12.5% 6% Node A Score History
Node 123-SIG 93
Node 123-SIG
. ) 87.5% 93.8% RPM 2 Port 1
At-a-glance determine: .

. — FiberNode1
*  Worst performing nodes
Good: 14 Good: 15

95
based on adJUStabIe ® Bad: 2 ® Bad: 1 RPM 2 Port 8 9% A
QOE thresholds /' »

° Node quallty VS tlme Alarms Summary Alarms B

RPM2 Port 7

. N d . I . f Actions v | Showing 25 of 25 rows
0 es VIO atlng per Ormance O A Time Severity Node: Event Ack Req'd Alarm ID
Select v

thresholds 0 FriMay 26 2017 12.47-19 PM Major RPM 2 Port 8 Violation - Threshold 3 Yes 21
46.5% O FriMay 26 2017 12:48:02 PM Minor RPM 1 Port 4 Violation - Threshold 2 Yes 2
O Fri May 26 2017 12:58:40 PM — Sig 31 Violation - Threshold 4 Yes 23
O FriMay 26 2017 04:31:00 PM Minor RPM 2 Port 1 MACTrak™ Marginal Alarm No »
31% O SunJun 042017 01:01:00 PM Minor RPM 2 Port 5 MACTrak™ Marginal Alarm No 685
0O SunJun 042017 05:45:00 PM Minor Node 123-51G MACTrak™ Marginal Alarm No 690
® Critical: 16 O Mon Jun 052017 04:46:00 AM Minor RPM 1 Port 2 MACTrak™ Marginal Alam No 731
Minor- 1 O menwnos2oroszrooav  [CHR RPM 2 Port 1 MACTrak™ Critical Alarm No 736

Good: 15 O Mon Jun 052017 02:45:00 PM Minor | RPM 1 Port 3 MACTrak™ Marainal Alarm No 759 v

= 3

Drill down using mobile or desktop device to:

* Determine root cause of QoE problem

* Map impaired subscribers with plant map overlay
* Trend problems over time

+ Generate live displays to resolve issue, verify fix
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V1AV ] xPERTrak™ Node 123-SIG (3 modems)

Sig 31 (3 modems)

Correlated
N Od e An alyS I S : o P::'E:MCTWW | 10 MHzgﬂSS.wz

Node 123-5IG - QOE ] 1
Node 123-SIG - Preeq E

Downstream
Resonate pak Adjacency

0

Tit Level Suck Out Roll Off
S0 0 0 0

Node 123-SIG

* Problem Segmentation
* Upstream
» Spectrum/MACTrak
+ CMTS
* Downstream
* Spectrum/CPE

ectrum Summary

Level (B i)

Alarms Broadcast

Actions v
[£] Severity Node
Select v
O T Jun 08 2017 014601 PM Sig 3-1
O Mon Jun 05 2017 11:16:00 PM Minor | Sig 31
O Fri May 26 2017 12:58:40 PM — Sig 31

—

* Focused on Subscriber impact
» Metrics driven by subscriber
health

www.viavisolutions.com

VIAVI

Ripple FM Ingress

0

Event

MACTrak™ Critical Alarm
MACTrak™ Marginal Alarm
Violation - Threshold 4

9 I~ lal | Export
¥ Updated

Tue Jun 08 2017 02:31:00 PM

Tue Jun 06 2017 02:30:00 PM

Tue Jun 06 2017 02:12:29 PM
9 [Export

LTE Ingress Updated
0 1 Fri Jun 02 2017 09:00:09 AM

v 4 2 Ll

Clear All || Export All

Ack Reg'd Alarm ID
No 852
No 790
Yes 23

* Branches workflow to right tool

Ingress suppression
Localized US HFC issues

» Localized DS impairments
* Sweep

© 2017 Viavi Solutions Inc.
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@

= VIAV ] xperTrak™  Node 123516

Locate — .

Impairments oo @

Level (0 Modems)

Impairments

@ Roll Off (0 Modems)

Suck Out (0 Modems) ’\%
Resonate Peak (0 Modems) % @ @ % @ &
N o

Ripple (0 Modems)
FM Ingress (0 Modems)

LTE Ingress (0 Modems)
Adjacency (0 Modems)

¥ Good(3)

* Localize issues
» Upstream =4
* Downstream
* Plant maps

Spectrum | Impaiment: — Jun 05, 2017, 02:00:37 AM

) o 1 A | _I__u—J—
100 200 300 400 500 600 e 700 800 800 1000 1100 1200
E——N
* Prioritize issues
¢ Fix the worst/most . .
) ! » Validate fix
subscribers first o
X . . * Verify issues resolved
* Fix low-hanging fruit
before techs move on

while techs are there

\. I .\\. I www.viavisolutions.com © 2017 Viavi Solutions Inc. 57


http://www.viavisolutions.com/

Tools Tailored To The Specific Needs Of Field Techs

Truck rolls are still required, how to maximize effectiveness of each

AC Address  Street Address SNR Txlevel MTC(dB) NMTER (d MR Level(€TOR (ft] preMTTER postMTTE Delay (nS]
00:26:5:80:19:3601 N STH AVE, TUCSON, AZ, 85226 36 555 04 017 09 8 1263 13777 195313 AV AV

C5:78:26:A5:04 3708 N 7TH AVE, TUCSON, AZ, 85226 B9 458 004 1832 042 0 20203 292 o

C0.CB:38:A6:24: 1120 BENSONRD, TUCSON, AZ, 85226 323 379 0155 -14564 0436 0 -16201 -19.5 o

00:1:£LALCL: 3612 N 10TH AVE, TUCSON, AZ, . 0269 - 0906 8 -169%5 1398 195313 [P @ [ @
BC:4D:F8:CC:94 3507 N 9TH AVE, TUCSON, & 0544 8 -11199 13788 195313

203 6:3506 N 8TH AVE, TUCSON, AZ, 8 12962 1353 195313 an an

16:4£:37:37.99: 3700 N STH AVE, TUCSON, AZ, 85 0 2029 25619 o

00:7C:8D:59:37:3001 N CLIFF AVE, TUCSON, AZ, 85226
00:15:A4:83:28: 3702 N 9TH AVE, TUCSON, AZ, 85226

599 -27.217 -24.874 1,353.86|
9507 1071 86 -12982 -12.098 195.313|

00:24:28:00:69: 3316 N 9TH AVE, TUCSON, AZ, 85226 0702 0 1388 15323 o FEAARII2A1BF CB:FB:26:A5:CF:F8
BC:4D:FB:7B:79 3301 N 8TH AVE, TUCSON, AZ, 85226 089 0 -13.066 -14.857 0| Nede: bertiodel Hode: GFD2A
3401 N 8TH AVE, TUCSON, AZ, 85226 1.003 86 -13916 -14.069 195.313] 2215 3rd Ave, Beech Grove, IN 46107, USA 150 5 3rd Ave, Booch Grove, IN 46107, USA

:F8:13416 N 8TH AVE, TUCSON, AZ, 852; 0 237 20512 0 ————
8:3704 N 8TH AVE, TUCSON, A 8 -12803 -13.164 195313

3719 N CUIFF AVE, TUCSON, § 8 019 . 15494 -18.378 0

3617 N 9TH AVE, TUCSON, AZ, 8 ! 0429 -10; X 8 -12668 -13.97%6 195313
g 1:3801 N CLIFF AVE, TUCSON, AZ, 85226 347 385 0167 - 0 15461 -20359 0

18:50:33:45:6A: 3503 N 9TH AVE, TUCSON, AZ, 85226 336 425 0454 10036 1029 8 13124 -12971 195313

00:23:8€:D8:74: 3705 N 9TH AVE, TUCSON, AZ, 85226 347 43 0063 -18426 0499

0 -20.091 -23.3% 0|

00:FC:8D:47:77:3700 N 4TH AVE, TUCSON, AZ, 85226 33 463 0081 -17.344 0843 0 -20255 -20.456 0]
00:23:BE:DC:19:3740 N 4TH AVE, TUCSON, AZ, 85226 299 482 0094 -16684 1043 0 -19.403 -20.006 0]
:D0:44:FE: 3504 N 10TH AVE, TUCSON, AZ, 85226 314 52 0332 11332 0779 0 -13.447 -15473 0|
200 N 4TH AVE TUCSON A7 526 B9 ©2 008 17260 0871 0 19214 21681 0l

Pre-Equalization Coefficients Group B

Microreflection Single echo
Single Peak Detected
x =517 t @ 100% | 1047 ft @ 100%

" e g

CMTS
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Desafios en Red Acceso
Cobre con G.fast
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Repaso tecnologico

1 Gbps

500 Mbps

100 Mbps

50 Mbps

VIAVI

The Gap /@

or the toolbdx? + G.fast

QDSL

@ + Phantom

+ vectoring
+ bonding
VDSL2 17a
VDSL(2) 8b
ADSE2plus
ADSL 2

2020-2030

www.viavisolutions.com © 2017 Viavi Solutions Inc. 60
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xDSL and FTTH Network Topologies with Speeds

CcO

&

ADSL&  ADSL2+ 20Mbps

Same VDSL topology

New

@ Sosocooooooooooocoo
@ N
2\
@ \

& | pru S.FAST
o _ o s

B i

[New ]

| | New equipment |
/ Splitter ,# FTTH 2.5Gbps
< GPON FTTHt

Extended fiber, new DPU, and G.fast over short copper loop over pristine line (820ft/250m)

VIAVI
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Maximizing Profit for G.fast Rollouts @

Promises: Premium Service and Speed for Less Cost than FTTH

- Aggregated speeds up to 2Gbps with 10Gbps on the horizon
- Dynamically set up and downstream bandwidth via Dynamic Timeslot Assignment

- Great option for apartment dwellings

Pitfalls: OPEX Spikes and QoE issues IF Procedures Are Inefficient
- Realizing speed across hybrid architecture and CPE to the WiFi client

- High speed transmissions are more sensitive to physical faults

- Staff need to learn new technologies/tasks and should minimize hand-offs

- Copper expertise is diminishing while network complexity is increasing

- Unresolved/hidden issues can reduce profit by increasing repeat calls

Automated test procedures eliminate interpretation errors and repeats
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Automation Accelerates and Simplifies Test

@) 100% ¥ =

A OneCheck Copper

@) 95% =] R 11:20AM
4 OneCheck TDR

OneCheck Copper1
CONNECTION
0G0 006 :
o B . ACVolts(v)v 01« 00+ 00 Hetwork Summary
BackReflection=- | DCVelts¥) v 00V 00v 00

67.5dB Leakage (?) +>999M «/>999M ' >999 M Actual Rate 195.03 M 804.82 M
Total Loss = 0.250 OPENS (m) 0|v 0V 0 Max Rate 195.03 M 812.08M

Cap Bal (%) v 97 Capacity 100 % 99 %
0m 791 m Margin 8.6 dB 7.5dB
Long Bal (dB) v/ 110 150m 300 450 600 750
SATN 0.0de 0.0dB
Tune
. CRC 0 0
Open 632 m
RTX-UC 0 0
Back Reflection = -
32.5dB
Total Loss = 4.87 dB|
Profiles Details Start Mode Options Reference Stop

Connection Tests & Setiings

Details

Copper TDR for
faults or RFL for
lack of grounding

Fiber Copper
inspection verification

G.fast modem
sync
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Hay que mejorar la
Eficiencia de los trabajos
en la Red!
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Eficiencia de Flujo de Trabajo

- Los desafios mas grandes son que sus procesos son los mejores y como medir
eficacia (mantenimiento a cero)

- FTTH - proceso / validacion de todo esta funcionando
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¢, Sus iniciativas realmente estan moviendo la aguja?
¢, Como medir sus mejoras?

- Las iniciativas de mejora de procesos pueden ser perturbadoras
- ¢ Estas cambiando las cosas solo por el bien del cambio?
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Que es el flujo de trabajo y porque es importante?

Test Data Uploaded

- Rastreo y Reporte en: 51 TestData fes
- # de ordenes asignadas a un tecnico (0 grupo, o region, etc) 216% Passed
- #/% de ordines de trabajo completadas E_- 2%, e
- #/% de pruebas que pasaron y/o fallaron 0% Errored

- Why It Matters:
- Identificar tecnico de bajo desempenio, corregir
- Comparar desempefo en regiones

- Detectar tendencias rapidamente, corregir la raiz de la causa
- Configuraciones incorrectas ocacionan alto gasto en pruobar la red
- Geograficar areas de problemas (problemas de planta externa)
- ldentificar problemas sistematicos y sus patrones.
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Common Challenges: Service Provider

Multi-Contractor Data Management

Needs

+ Test Data Exchange(TDE)

+ Simplify receipt and
organization of test data from
contractors

» Single point of access for
Internal Tech and Contractor
test data
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Test Data Exchange Use Case

Carrier Account has s
complete test results A Contractor A (Company)
from all contractors Account A.?.

with Job Information ‘ —

Contractor Techs Sync Meters
with Contractor Account (at any

Test Data Contractor (tech or time during or after testing)
can be others) Publishes ) ) )
accessed a Results via Test Data Syl E:L)S?nislt[)rﬁlr)rl]ggpflguratlon
through Exchange
eyt Ul Contractor B (Company)
with export EUS

o Account S a
capabilities uﬁ"
and plug into v —
Workbook . E‘ E‘ _| -ﬂ [-_J

[ -
'S L
Employee u‘,'
Test Data API Contractor C (Company)
available for machine Account

to machine data
o
WWW. ViavisSol © 2017 Viavi Solutions Inc. 69
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Ejemplo de proceso de flujo de trabajo en funcion

2. WO’s Periodically
Sent To StrataSync

1. Work Orders (WO)
Generated In Service
Providers WO System

7. API call for automated
reporting, back office integration,
or data warehousing

VIAVI

3. Tech sync’s meter,
receives configs, limit sets,
work orders assigned to him

6. Director compares
compliance performance
across regions, contractors

www.viavisolutions.com

5. Supv receives daily
email with compliance
report for his Tech’s

wﬁ*

4. Tech selects WO for
assigned job, completes
test, sync’s meter

Spots trends
Determines root cause
Addresses issue

© 2017 Viavi Solutions Inc.
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Recursos en VIAVI (Gigabit)

. . a web-based tool intended to showcase the state-of-play of
gigabit internet provision across the world, based on publicly available data.

Learn more about the future of gigabit services and how VIAVI can enable
deployment and testing over any network.

. . Contamination — The #1 Reason
to Troubleshoot Optical Networks. Learn what you need to do before connecting.

. . Learn how to interpret OTDR results.

. . Learn valuable tips on how to
optimize DOCSIS 3.1 performance, including OFDM and profiles, testing and turn-
up, and optimizing service.
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http://gigabitmonitor.com/
http://www.viavisolutions.com/en-us/gigabitbroadband
https://comms.viavisolutions.com/lp-cmp?cp=vi79522&th=std&lang=en&brw=pushsafari
https://comms.viavisolutions.com/lp-cmp?cp=vi45254&th=std&lang=en&_ga=2.195272428.1119243197.1504650964-1329869025.1498771892&brw=pushsafari
https://comms.viavisolutions.com/lp-cmp?cp=vi84860&th=&lang=en&brw=pushsafari

Preguntas ?

iavi i 7 Viavi Solutions Inc. 76
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