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IP technology evolution – 4 waves of innovation

Nokia Internal Use

MULTI-
PROTOCOL 
ROUTING

INTERNET
ROUTING

SERVICE 
ROUTING

CLOUD-
OPTIMIZED 
ROUTING & 
OPTICS

1993–1998 1998–2003 2003–2014 2015–Future

• Enterprise networking
• All protocols
• All interfaces

• IP for internet service
• Hardware fastpath
• BGP-centric

• IP for all services
• Network processors
• HA/ISSU
• Service-centric

• System/network level 
(re)thinking

• Automation
• Optimization
• Visibility & control
• Efficiency & scale
• Simplification
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Massive connectivity 
to connect billions of devices

Massive capacity
to provide a great experience 
consistently 

Massively consumable
to make services as easy to buy 
and use as cloud compute

Massive capability
to deliver diverse and extreme 
services and convergence

New demands on networks

Expanding requirements for Cloud, IoT and 5G demands a new architecture

Commercial in Confidence

Zero Downtime, Enhanced Security & QoS are standard features today
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NGMN Conference

Augmented
shopping

Smart 
clothes

Virtual 3D
presence

Factory 
automation Real-time 

remote control 

Assisted driving

Logistics

Traffic steering &
management

Smart grids

Connected 
home

Real time
cloud access

4k Video

VR gaming

Real-time 
remote control 

Remote 
Diagnosis

Communication

Mobile living

Super connected 
infrastructure

3D printing

Automotive

Toll collection

HD Cams NW

Revolutionized

Traffic Mgmt.

Superefficient

Waste mgmt.

Reliable emergency 
communications

Tracking / inventory
systems

Augmented

Augmented
dashboard

Interconnected

8k Video 
beamer

TactileVirtual 

Smart 
watch

Augmented
gaming

Self driving

Maintenance 
optimization

Touch & steer

Autonomous

Travel & 
commute

Health

Time shift

Utility & Energy

Safety & Security

Work & game 
while traveling

Rededicated

People and things

Real time
work in cloud

Industry 4.0

Advanced 
monitoring

Personal
robot 

Drivers for architecture evolution: Rise of the Machines

Confidential
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Nokia IP portfolio: Core, edge, access and aggregation
With converged operations across all platforms

Service Router Operating System (SR OS)

7210 
Service Access 

Switch
(SAS)

7705 
Service 

Aggregation 
Router (SAR)

7450 Ethernet 
Service
Switch 
(ESS) 

7750 
Service
Router 
(SR)

7950 
Extensible 
Routing 

System (XRS)

Virtualized 
Service
Router 
(VSR)

End-to-end consistent, reliable operations and management

Virtualized 
Mobile
Gateway
(VMG)

5620 Service Aware Manager (SAM)

Virtualized x86 (vFP) Merchant silicon Custom-developed silicon (FP3)

Confidential
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Network Function Virtualization in IP

• WHY NFV?

- Agility & speed

- Elasticity & Automation

- Homogenization of physical 

structure (operational impact)

• WHERE TO START?

1. High compute (vRR…)

2. vEPC, value added services 

(vAA, vCG-NAT…)

3. VSR as edge

ACCESS/
AGGREGATION IP EDGE

IP CORECUSTOMER
EDGE

NFV NFV

HIGH COMPUTE – LOW PACKET FORWARD

HIGH PACKET FORWARD – LOW COMPUTE

NFV

NFV
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vBNG

vPE

vRGW

vRRvNAT

vAA

VIRTUALIZED
x86 ARCHITECTURES

PE

DPI/AA

BRAS/BNG

EPC

CG NAT

RR

SPECIALIZED
CUSTOM ROUTING NPUs

NETWORK FUNCTION VIRTUALIZATION (NFV)

Decouples networking functions from specialized hardware
Standard IT virtualization technology to offer VNFs on x86 servers
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Nokia Telco CloudNokia Telco CloudNokia Telco CloudNokia Telco Cloud

Key takeaways

Strong 
commitment to 
open standards and 
initiatives

Building the future 
infrastructure to 
support new 
operator business 
models and 
services

Designing SW to 
take the most of 
the Telco Cloud 
infrastructure

Support for open 
standards

Cloud optimized 
SW design

Driving towards 
IoT and 5G
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Since everything is in the Cloud, we’d better learn to fly…


