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Agenda

= Telco Network Imperatives
=" SDN and NFV Technologies

= Refactoring for Virtual Network Functions and
Infrastructure

=\irtual GPON OLT Architecture, Project and Demo
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AT&T Business Imperatives

Open our Network Simplify and Scale
Modular Common NFV Infrastructure
Programmable via robust New operational paradigms

Network API’s, service

) , Emergent significant stressors
creation and execution

include Video and Internet of
Everything

Separate Control from Forwarding - SDN

Increase Value
Agile, Elastic, Dynamic

Cost-Performance leadership

EFnahla noaw arawth camnrncac & annc
CHaitC 1iICyy gruvvin STIHviLSS & apps

World class, industry leading security,
performance, reliability

Facilitate new business models and
associated monetization paradigms

Architecture and Technology Directions

Decouple HW from SW - NFV Combining NFV and SDN, enables a real time

network cloud, distributed and integrated through
the WAN, optimized for packet
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Basic Principle of SDN

2. At least one good operati
3. Well-defined open API system. Extens?ble, posblyng
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Basic Principle of NFV

Today

"'—o

Session Border

Message o
et Controller/
: 0 Wiie
t_.% Processors
DPI Firewall Carrier \ S
Grade NAT seliils

Each Appliance has
a common structure

PDN-GW

* Fragmented non-commodity hardware.
* Physical install per appliance per site
* Nearly 300+ unique deployed appliances.

[

NFV

Network Function Software

padojanaqg
10 pa2inos
— 31em}jos

Cloud, Network & Service
Orchestration

iRl {IGIFIGIET8LHATR )

THRNEN [ LT
High volume standard processors (servers) \
| High volume standard storage
« Commodity hardware on industry cost curve

* Reprogrammable HW implies no stranded capacity
* New services facilitated by software introduction .
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WAN Network Links
WAN Routers
Spine Switches
_eaf Switches (TOR)
Compute and Storage
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But There’s a Small Gotcha
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So Let’s Fix It for WAN 10

WAN Network Links
WAN Routers

Spine Switches

— Fabric

Leaf Switches (TOR)

Compute and Storage
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So Let’s Fix It for WAN 10

WAN Network Links

WAN Routers

Spine Switches

— Fabric

Leaf Switches (TOR)

Compute and Storage
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Using NFVI to [Re]Construct Routers

SDN Control &

Orchestration

ENGINEERING WORKSHOP




Mapping Then to Now

id SDN Control NFVI Orch
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IN NFV Infrastructure

Ing Hardware
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The Sum is More Than the Parts

NFV

Conversion of network functions from
dedicated HW to SW on shared
infrastructure leveraging COTS,

generic servers
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Reconstructing GPON

(Gigabit Passive Optical Network)



Legacy GPON Access Architecture

Broadband R T .STBW
Network : ol >
Gateway PON Splltte/%N DVR
( Phone
2.5 Gb/s—;i/é |
12560 ' ' FTTP
L // :
—RG
GPON Optical Line ONT
Terminator (OLT)
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Virtual OLT (vOLT)

Everything but the MACs can
be virtualized and moved to
NFVI running over standard: l
* Fabric Switches

".“ H ; +SW
Line cyfds PON MACs is moving

e % e to standalone HW [
7 AN

MACs

Server

« Storage < : |
~ =
« Servers < ( -
b i [Standard HV\
Proprietary Backplane \\\‘ PON MAC Cal‘d
'\\ PON
\\ OLT
\\ MACs
standard HV N\ [~ standaraiv ) [ \ R N NEvOLT
andar Standard HV Spine & Leaf %
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SW BRAS switches Standard ‘\\
- E Equipment 3
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VOLT in NFVI

SDN
Contro

vOLT control and
0 management software

& VBNG

All Hardware is part of
NFVI and is common

among all applications and
Metro Coregervices

Link

Forwarding Path (data plane)
SDN and Netconf Path (Ctl + Mgt plane)
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Virtual OLT Software Architectqre

Applications

DC Server
= SDN controller & Q
pENriow Configuration applications
Controller
NETCONF
/ YANG
OpenFlow Agent
New OF OLT OF OMCI
Abstraction API Subset ?
OLT API OMCI Stack
A NFV GPON 1/0 Card

HW drivers

SoC FW & HW Drivers runs on GPON
SOC

NS
NN
e
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OCP GPON OLT IO Blade

(Gigabit Passive Optical Network)



Minimize Complexity in Hardware

Traditional OLT Line Card

Onboard
L2

ON OLT

MACs SoC

NOd

GPON OLT IO Blade
||#

Control

NOd

PON OLT
WACs [
Remote In-band management DDR!
replaces local host SW

10GE

GPON 1/O card doesn’t require dedicated management
port, external host CPU, TM & PP and associated memory.

The result is higher PHY density with low power, lower
cost and significantly lower TCO
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Example 90G GPON OLT IO Blade

j 1
Back Panel (Active) 1-6 (Standby) 1-6

now in 1-2 blades
In-band management

o e
Front Panel 1-4 58 912 13-16 17-20 21-24
BT &
TOR
Switch
24 GPON OLT Ports U8
Big, power savvy and _ telco 1/0 rack
expensive OLT chassis fits NFV 1/O
| In-band management o
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Example 180G GPON OLT IO Blade

== ~—
I I\Ag 0“\ Optical 10 G:E I Optical 10 GE l
Back Panel (Active) 1-12 (Standby) 1-12

”~
ML orC R
Front Panel 1-4 5.8 912  13-16__17-20 21-24 25-28 29.32 33.36 37-40 41-44 45-48

<

19"
TOR
Switch
48 GPON OLT Ports e
Big, power savvy and _ telco 1/O rack
expensive OLT chassis fits NFV I/O
now in 1-2 blades Rack
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Example 48 PON Layout in 19” 1RU

ww ey

19" (482 mm)
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Concept Demonstration
(AT&T U-Verse IPTV and Internet Access)



Demo Components

Remote Fabric
Access ToR
Router Switch

SDN
Controller
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