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WHAT WE ARE SEEING NOW ’

Data |
consumption
IS exponential.

Demand 10X

Revenue

Source: Morgan Stanley Research
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WHAT WE ARE SEEING NOW ’

Data |
consumption
IS exponential.

Revenue
IS Not.

Demand

Revenue going to
OTT, social
networks, Public
cloud vendors, etc.

Revenue per
bit is falling below

et Revenue 3X cost per bit

Source: Morgan Stanley Research
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By 2020...In just 3 years!

79% of internet traffic is video
500/0 of TVs are 4K

70% growth in “how to” searches
year over year

75%0 of mobile traffic is video Y

A X mobile traffic growth q
2n largest search engine

Cisco VNI 2016
Search Engine Land May 13, 2015




Is your network ready?

Bandwidth
Demands

Budget
Limitations

Systems/
Networks




Utilizing your
Fiber Investment
Wisely




Reality: There are actually multiple networks...
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What if you could converge your networks?

NG-PON2
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Whif you could converge your networks?
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Multi-PON Deployments — PON overlay

Wavelength

Mux (WM)

NG-PON2

1596-1603 nm DS
1532-1539 nm US

GPON
1490 nm DS
1310 nm US

XGS-PON
1577 nm DS
1270 nm US

Coexistence

Element

(CEX)

Existing 1:32
optical splitter

NG-PON2 +
XGS-PON +
GPON

NG-PON2
ONU
tunable

NG-PON2
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Decisions, decisions...

XGS-PON NG-PON2
= Deployment model like GPON Can be deployed like GPON
= Co-Exists with GPON, NG-PON2 Co-Exists with GPON, XGS-PON
= Supports RF Video = 10G Symmetric support
= 10G Symmetric support = Lower cost option of 10G/2.5G

= |Lower cost option of 10G/2.5G Redundancy and split ratio
= Redundancy using Type B reduction w/ wavelength mobility

= Channel bonding to deliver up to
40G

Calix OLTs support both standards based on selectable optics
ONT choice is based on technology and services deployed
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Provider use
cases
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NG-PON2 from a “Tier 1” Perspective

Recognized as the best long term technology

Allows pay as you grow deployment (add additional wavelengths)
Increases reliability by allocating wavelengths to mobility/business
Smooth evolution to greater speeds (40G, 80G)

More efficient use of deployed fiber

Simplified OSP design

Wavelength mobility reduces downtime

Enables one transition from GPON to long term technology
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Tier 2/Tier 3 Operator View on Next Gen PON

GPON

Operators targeting 10G PON for
Specific applications (XGS or NG -PoN2)

= Business services GPON

10GPON
ONT

OLT

ONT ﬁ
= Mobile Backhaul Ree)\eha ! ONT %
, 10GPON
= MDUs GPON OLT port 2 ' m
GPON Overlay for Biailaut
_ _ GPON OLT port 4 «
residential | .é
* Shared 10G PON  JEUSON I “onr

cost over multiple
existing GPONs OSP
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Next Gen PON for MDU Applications

GPON
Gl
E7—

XGS-PON or
NGPON2

Coexistence Element
(CE)

NGPONZ2 or XGS-PON

G.Fast, G.HN or Ethernet

C< Proprietary and Confidential



Open Access Operator View on NG -PON2

NG-PON2 wavelength independence for open access
= One ODN supporting multiple service providers with isolation at the wavelength layer
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Problems:
Network
Architecture

c4 Calix




Problem: Access network

Subscriber and Service I Subscribers and
Management I Services

Provider Edge Business

BNG I
Provider . fQ A\ 13 Q& L3 Aggregation -2 (((
Core 7N 72N SwitchfRouter —|j— OLT —Cé
(or L3 fdrwarder)

Internet

Mobile

Dumb' bipe mﬁﬁ

1
Residential

Functionality and bandwidth
causing high cost
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Problem: Access network

Access Network sandwiched mﬁﬁ

between L3 networks

Residential
L2 L3
Subscriber
Provider Edge  Management ﬁ
L}
- ‘ I
Provider [ & Aggregation mﬁ.
Cail Switch/Router ':C;:tzsr';:’ RG | L
| (or L3 forwarder) y Residential
@ L3

| | .
Aggregation L2 forc ggregation ﬁ%

switch/routeRgust switch/ r to handle i
convert to L rest of L2 VL Residential
network L3
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Problem: Access Network

Access Network sandwiched mﬁﬁ
between L3 networks e
Choke pointswg@®ere increased Resll_dge el
bandwidth needed

Subscriber
Provider Edge  Managemen

q
e
1 N
Provider { Y& Aggregation m$ 1
Core \ @ Switch/Router NG-PON2 OLT I RG | O
, (Or L3 forwarder) Residential
@ L3

| - .
Aggregation 1.2 forg ggregation ﬁ%

switch/routeRgust switch/ r to handle i
convert to L rest of L2\l Residential
network L3
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Problem: Access Network
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verizon’

An Intelligent
Edge System

Lee Hicks
VP Network Planning

...reduce the number of people

that support the network and cas
to run the network by o
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Summary
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Make your network ready for the access revolution

With an evolution that makes sense to you!

Scale /
Bandwidth

Reduce OPEX/
CAPEX

Simplify
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