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5G & IOT use cases

LOW DATA VOLUMES

HIGH DATA VOLUMES

HIGH MOBILITY

LOW/NO MOBILITY

10-100X
End-user Data Rates

5X
Lower Latency

10-100X
Connected Devices

10X
Battery Life

1000X
Mobile Data Volumes
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One network –
multiple industries
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Efficient
Pooling

Automated
On-Demand

High
Performance
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Where are we?

Somewhere here
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virtualization

Software

Hardware Infrastructure

X86 Hardware

VNF

Simplified HW Lifecycle Simplified capacity planning
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Cloud IaaS deployment

(Distributed) VIM SDN SDS

Software

IaaS Cloud 
Infrastructure

Opex, Capex efficiency Rapid deployment time
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service layer orchestration

(Distributed) VIM SDN SDS

Orchestration

IaaS Cloud 
Infrastructure

VNF VNF VNF

Opex efficiency Rich Services On Demand



What’s next?
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Distributed & hybrid cloud

Access PeeringCoreEnterprise

Residential

Operator Distributed Telco DC

Content distribution
- Latency sensitive & BW hungry 

applications
- Infrastructure VNF distribution 

for local termination

OTT – CDN, Gaming

GW Content vPE

Operator’s Centralized DC

Enterprise ERP, CRM…

Default centralization
- Control plane, database, IT
- Low uptake VNF services
- Enterprise IT hosting

Optim
.

HSSIMS
Public Cloud

Azure,
Amazon,

3PP Operator cloud

Off Network
- Cost Efficiency / On 

demand
- Global services / Local 

breakout

vCO/CORD Distributed Cloud Federation/Hybrid
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Hardware optimized cloud

NIC
GWGWGW

VNF

Physical network

SDN
vSwitch

Bottleneck for some VNF

VNF

Physical network

SDN offload

SDN & NFV HW offload

NIC

GWGWGW
NIC

GWGWGW

VNF

Physical network

SDN
vSwitchS

R
IO

V

Bare Metal performance
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Time to innovation

Develop standard Develop software Testing Validation Production

Years!

Cloud,
SDN / NFV
Orchestration…

DevOps, PaaS & Opensource
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Software is eating the world…

…Opensource is eating software
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Opensource platform to 
foster the innovation

Core Kernel components

process memory Filesystem

Drivers

Common libraries, modules & services

LXC

SSL OVS HTTP LXC

An OS

Video
streamer

E-commerce
portal

inventory
database

Southbound plugins

A network OS

SFC Routing PolicyNeutron

MDSAL DB/cluster Security O&M

VPN

OF

Cloud
Service

Broadband
Access

Internet
service

PCEPBGP NC

Core platform components

DC Overlay vCPE & VAS
Orchestration

IP Routing
& PCE
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› Efficient downstream
› Ecosystem compatibility
› Simplified upstream

› Efficient downstream
› Ecosystem compatibility
› Slow and inneficient

upstream process

› Duplication of work
› Growing integration effort
› Reduced interoperability 

with VNF ecosystem

Upstream first model
Downstream

R1

R2

Upstream

R1 R2

Upstream first

R1 R2
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› Cloud optimized VNF design
› Service enabled NFVI
› Infrastructure owner free to introduce HW 

accelerations for offloaded services

› VNF mirrors stand alone nodes design
› NFVI provides baseline lowest common 

denominator HW abstraction

PaaS / Service enabled IaaS

VNF

Routing App-LB D-plane C-Plane HA / O&M

Cloud infrastructure (VIM, SDN, Fabric)

ComputeL2 / L3 Network

Baseline NFVI

VNF

VNF

VNF

D-plane C-Plane HA / O&M

Cloud infrastructure (VIM, SDN, Fabric)

Compute

Advanced NFVI

RaaS LBaaS DP offload

Optimized VNF design

Optimized HW 
infrastructure 

Chaining NAT/FW
+
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Network centric paas future

Monolithic application in VM

Monolithic VNF control plane

Monolithic VNF dataplane

Micro-service / containerized
microservice

Control Plane API’s

dataplane

Microservice model
VNF dataplane

Inline pipeline

Modular SDN controller platform

Modular dataplane

SDN PAAS

App / plugin model driven

proprietary

inefficient
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Devops: accelerate 
innovation and reduce opex

vendoroperatorcustomer

Cloud: Dynamically 
allocate cloud/vPOD for 
new version and auto-
scale

SDN & Orchestration: 
Selective subscriber 
sampling and 
redirection

Network centric monitoring tools / 
performance management
& CI/CD integration offerings
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Rapid deployment Fast Service Activation Accelerate innovation

New technologies for success

VNF Onboarding and 
Instantiation

Automated 
Configuration

Upgrade 
Automation

Network Self-
healing

Close Loop 
Management

& Devops

Virtualization & Cloud Orchestration & SDN Opensource & DevOps
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