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Shifting Environment

Intelligence Driving Profitability

New Business Architecture

Service Differentiation through Next Gen Mobile Network 
Architecture

Cisco - IP and Mobility Expert
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Empowering the User

Voice

SMS/Email

Video

Mobile Internet
LTE/EPC
WiFi/Femto
Mobile Video
Managed B2B, M2M
Cloud Services 
MetroE
Policy
Open Development Env
Mobile Video
IP E2E

Data Augmented
1xRTT/EVDO
GPRS/UMTS
SMS-C
PDSN/HA/SGSN/G
GSN
WAP Gateway
IP to the RAN

Voice-centric
CDMA
TDMA
GSM
T1 / Circuit Switch
IP in the Core

1994 2000 2010

1st Wave
2nd Wave

3rd Wave 
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Shifting Environment

Traditional Expertise

2G, 3G ...
Circuit

Network Services
Access Focus

Te
ch
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l
B
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3G, 4G, WiFi, Femto
IP

Cloud Services
Services Focus

Operator Competitors
Voice Revenues
Walled Garden

B2C Model

OTT Competitors
Multimedia Revenues

Hosted, OTT, App Store
B2B2C Model

Mobility / IP Expertise

IP

Collaboration

Entertainment

InformationEnd User
Experience
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Consumers want 
more personalized 
experiences

Business users 
demand greater 

productivity

Business ExperiencesConsumer Experiences

• More collaboration
• Better returns
• Improved mobility/portability

• More visual
• More social
• More personal 
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There will be 5B mobile 
devices and 

2B M2M nodes

Video to be 66% of All Traffic – 2014

Global mobile traffic will 
grow 26X to 6.3 EB/mo

Source: Cisco Visual Networking Index (VNI) Global Mobile Data Forecast, 2010–2015
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Monetization
New revenue streams

Optimization
Efficient delivery

Profitability

Traffic

Revenue
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Voice &
Msg

CapEx Spend

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Investment in Intelligence

Traditional Services
~80%

RNC
Voice &

Msg
RNCRadio IP Core

Data Center 
/ Cloud

Edge / 
EPCIP RAN

New $ 
Opportunity =

Mobile Internet is Profitability Engine
Differentiation, new revenues, network optimization, and flexibility

Mobile
Internet

~20%
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Location Awareness

Usage Visibility

Mobility Control

Access Technology 
Awareness

Device Awareness

Session State Awareness

$$$

$$$

$$$$$$

Intelligence 

$$$

$$$

App based mobility control

Roaming
Presence
Reachability

QoS management
Innovate service offerings

Service manipulation
Service control

Time of day

Select access based on apps
Select access based on  

roaming partner

Adaptation
Translation
Battery life

Shape 
Subscriber 
Experience
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WiFi Wireless LAN and Service Mesh

Office Home Coffee Shop Outdoor On the Go

Ethernet LAN Cable/DSL

Femto Cell

2G, 3G, 4G

Radio-independent Partnering to Provide “Any G” coverage
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Common Core for Seamless Experience

Traditional

VERTICAL MODEL

Vendor 1 Vendor 2 Vendor 3

2G, 3G, 4G

COMMON CORE MODEL

Access

Vendor 1Vendor 1 Vendor 2 Vendor 3 Vendor 2 Vendor 3

Data 
Center

IP Core

Packet 
Core

Mobile
Backhaul

WiFi, Femto
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onetization, ptimization and ideoscape xperience

Comprehensive, Integrated, Intelligent

Monetization
• Premium offerings
• Backend partnerships
• Differentiated video services

Optimization
• Optimal data transport
• Network awareness
• Subscriber intelligenceM.O.VE

Mobile Videoscape Experience
Across Devices, Networks and Content
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Data 
Center

IP Core

Packet 
Core

Mobile
Backhaul

Cisco 
Adaptive
Intelligent
Routing

Adaptive Intelligent Routing –AIR

Centralized or 
Distributed

Monetization &
New Models

Traffic and Video 
Optimization

Offload at any 
Network Point

Nexus 5000
Nexus 7000 UCS

CRS

ASR 5000

ASR 9000
7600ASR1000 MWR 2941

ME 36/3800

Optimized for 
Cloud Services

http://images.google.com/imgres?imgurl=http://itunesm4ptomp3.files.wordpress.com/2009/07/504x_blackberry-tour.jpg&imgrefurl=http://itunesm4ptomp3.wordpress.com/2009/07/16/how-to-play-itunes-m4p-on-blackberry-tour-9630/&usg=__GGTzBUeqeEoeuoxjS3nyJpDKAY4=&h=839&w=504&sz=115&hl=en&start=13&um=1&itbs=1&tbnid=ankNE-oweUr1EM:&tbnh=144&tbnw=87&prev=/images?q=blackberry+tour&um=1&hl=en&sa=G&tbs=isch:1�
http://images.google.com/imgres?imgurl=http://webconferencing.org/wp-content/uploads/2009/06/cisco-webex_logo.gif&imgrefurl=http://webconferencing.org/&usg=__KtETb7HbL3_dpOzwS3bgO_hvQvA=&h=110&w=200&sz=7&hl=en&start=5&um=1&itbs=1&tbnid=JgW4xA10iMIadM:&tbnh=57&tbnw=104&prev=/images?q=webex+logo&um=1&hl=en&sa=X&tbs=isch:1�
http://www.google.com/imgres?imgurl=http://www.geekiegadgets.com/wp-content/uploads/2010/04/flip_slide_HD-571x400.jpg&imgrefurl=http://www.geekiegadgets.com/2010/flip-slide-hd-shoot-it-slide-it-show-it-and-share-it/&usg=__3nmkaj09Ker4ZQ4Rkhmc8ZwMjGw=&h=400&w=571&sz=54&hl=en&start=3&um=1&itbs=1&tbnid=iQpvTP3EPe0nbM:&tbnh=94&tbnw=134&prev=/images?q=flip+slide+hd&um=1&hl=en&sa=N&rlz=1T4GGIH_enUS253US253&tbs=isch:1�


C97-647142-00  |  © 2011 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 14

Cisco Evolved 
Packet Core
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2G, 3G, 4G Access

Vendor 1Vendor 1 Vendor 2 Vendor 3 Vendor 2 Vendor 3

Data 
Center

IP Core

Packet 
Core

Mobile
Backhaul

WiFi, Femto

One Network, Any G, Any Screen

Comprehensive

Highly 
Intelligent

Powerful 
Performance

Flexible

Data Center 
Switching

Policy
AAA
Billing

WAAS – Mobile
iControl
Mobile Video

IP / MPLS / Core

2G, 3G, 4G, WiFi/Femto Gateway
Session Control (xCSCF, SIP)

IP RAN, Edge, 
Aggregation

Nexus 5000
Nexus 7000

UCS

CRS

ASR 5000

ASR 90007600ASR1000 MWR 2941

ME 36/3800
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One Network, Any G, Any Screen

WiFi,
Femto

2.5G, 
3G

4G

ASR 5000

Reliable

Highly 
Intelligent

Powerful 
Performance

Flexible
World’s #1 UMTS

and CDMA 
Operators

Single Platform for all Control and Bearer Plane Functions
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Industry-Leading Mobile Packet Core Intelligent Performance

Transaction Processing

B
an

dw
id

th

Competitive 
platforms 

optimized for 
bandwidth

Competitive 
platforms 
optimized 

only for 
transactions

ASR 5000
Optimized for 
Throughput, 
Transactions, 
and Density

Superior Performance = Throughput + Transactions + Density
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 Zero sessions lost due to any single 
hardware or software failure

Fully redundant platform 

 Rapid session recovery 
Automatic recovery of all fully established 
subscriber sessions 

 Inter-chassis Session Recovery (ICSR) 
Protects against total chassis failures, such as 
IP routing failures, line-cuts, loss of power, 
physical destruction, major failure of other 
network elements or other catastrophic events 

 NEBS Level 3 certification

 99.9999% reliability (6 nines)

ASR 5000 
Mobile Multimedia 

Platform
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Separation of Platform and Functions

In-Line 
Services*

Stateful Firewall

Dynamic Policy

Enhanced Charging Service

Content Filtering

Heuristic DPI

Peer-to-Peer Detection
and Control

Intelligent Traffic Control

TPO

Control = Green Bearer = Purple

Network 
Function 
Modules*

Session Control Manager: P-CSCF, I-CSCF, S-CSCF

GGSN HA A-BG PGW

SGSN PDSN HSGW ASN GW TTG PDG Femto GW MME SGW

Platforms ASR5K EMS

*Current and future solutions
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Boot Configuration

High 
Availability 

Tasks
Resource 
Manager

Switch 
Fabric 
Control

Controller Tasks:
VPN, Port, Session, Signaling

Primary SMC

PSC 1

Boot Configuration

High 
Availability 

Tasks
Resource 
Manager

Switch 
Fabric 
Control

Controller Tasks:
VPN, Port, Session, Signaling

Secondary SMC

Domain D

Domain C

Routing 
Manager 
Domain B

HW Engines

Encrypt Comp. Filter

PSC 2

HW Engines

Encrypt Comp. Filter

PSC 3 PSC 14 Redundant

User 
Sessions

AAA 
Manager

Signaling 
Demux

Application Server

HW Engines

Encrypt Comp. Filter

AAA 
Manager

Signaling 
Demux

Standby 
Tasks

…
User 

Sessions

Sync

Control

Scalability and fault tolerance
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X2 inter base station 
interface
SCTP/IP Signalling
GTP tunneling 
following handover

S1-c Base Station to MME 
interface
Multi-homed to multiple MME pools
SCTP/IP based

S11 MME to SAE GW
GTP-c Version 2

S1-u Base Station to SAE GW
GTP-u base micro mobility

SAE GW to PDN GW
GTP or PMIP based macro mobility



C97-647142-00  |  © 2011 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 22Cisco Confidential 22

MME

PGW/ePDG

GGSN

SGW

PDSN/HA

SGSN

2.5G/3G EPC

Seamless Evolution between 2.5G, 3G, and 4G

• Ultra-high performance
Most bps, MIPS & memory in the least 
volume
Throughput
Sessions
Call transactions

• Integrated intelligence
In-line Services and policy enforcement 
with no performance degradation

• Flexibility
Multiple functions, integration, seamless 
migration to 4G

• Voice-grade reliability

• All functional blocks available on the 
same platform today
=> no forklift

• Multi access by nature

PDG

*Performance depends on hardware/software
configuration and traffic model
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Collapsing Functions

Internet

InternetOperator’s IP
Service Domain

InternetSIP/VoIP

SGSN/
MME

PGW
GGSN

SGW/PGW
GGSN

S4/S11

Localization for end points 
served by the same GGSN/PGW, 
including VoIP, data

Walled garden services from a 
centralized, e.g., Mobile TV, 
Gaming, VoD

Local breakout for 
internet services lower 
network backhaul costs

Optimizes external interaction, 
minimizes inter-node inter-technology 
signaling, lowers latency

2.5G

4G

3G
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Integrated Intelligence

Offer new services, shape subscriber experience, ensure 
efficient with a faster TTM and lower TCO 

Monetize

Optimize

Secure

Intelligent 
In-Line Services

Legacy Mobile 
Gateway

Deep Packet Inspection, 
Enhanced Charging

Policy 
Control

P2P 
Detection

Load Balancers

Traditional Multi-chassis Solution

Cisco ASR 5000 Solution

Header Enrichment
 Subscriber Firewall/NAT

IP Network

 Enhanced Charging
Content Filtering 
 Intelligent Traffic Control
Application Detection 

and Optimization

Mobility Unified Reporting
Traffic Optimization
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Enabling a Smarter Pipe for Mobile Monetization

Why Policy & Charging Control?

• Increase customer base and 
revenues with personalized services

• Transition to a 2-sided, B2B2C 
business model

• Increase service adoption with 
dynamic, flexible charging models

• Address network resource allocation 
and management

Gx

Ga /
Gy

Cisco ASR 5000
SGSN / MME / SGW

AAA
SPR

MAP/Diameter

Cisco ASR 5000
GGSN / PCEF / PGW
In-Line Services

Radius/
Diameter

IMS

Internet

Corporate

Cisco ASR 5000
CSCF

2G
3G

LTE 
WiFi

Femto

Rx

Mobility Unified 
Reporting OCS

OFCS

PCRF

Operational Savings of 35%-40% versus Competitive Offerings
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Optimize
Network 

Performance

Target 
New

Services

Plan
Infrastructure
Investments

Cisco® ASR 5000

Analysis for Network Optimization, Targeting New Services
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Seamless User Exp 
through Femto Gateway 
and Secure WiFi Access

Common Core Across All Access Technologies

WiFi,
Femto

2.5G, 
3G

4G

2G SGSN

3G SGSN

MME

SGW

ePDG/TTG
/PDIF/HNB

-GW
PGW

GGSN PCEF

PCEF

ECS Stateful
Firewall

Content
Filtering

P2P
Detection

2G/3G/4G
SGSN

MME/
SGSN

GGSN/
PGW/SGW

Integration of SGSN
& MME Reduces Control 

Messages/Cost 30%

The Only High 
Performance Integrated 

2G/3G/4G SGSN 

Flexibility to provide 
Seamless Evolution

to LTE/4G

Integrated DPI and PCEF 
lowers TCO (40% OpEx), 
simplifies the network, 
and ensures accuracy

Intelligence enables 
In-line services directly 

on the platform

Cisco EPC

Unified
RAN

Data
Center

InternetIP Core
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Cisco Validated End-to-End Design

MME

P-GW

Mobility 
Unified 
Reporting

LTE

NMS
DHCP

S-GW

App Control

LI MD

UCS

PCRF
HSS
SPR
CNR

IP RAN
Transport

Corporate

Internet

IMS

End to End Subscriber Management capabilities on Cisco UCS platformCost effective, flexible services with systems integration, and
alternative commercial and business models



C97-647142-00  |  © 2011 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 29

Centralized
SGSN+GGSN

MME+SGW+PGW
IP 

Backbone

2.5G

LTE

3G

Distributed 
MME+SGSN

+GGSN
+SGW+PGW

Distributed 
MME+SGSN

+GGSN
+SGW+PGW

Distributed 
MME+SGSN

+GGSN
SGW+PGW

IP 
Backbone

2.5G

LTE

3G

Distributed 
SGW+PGW

Distributed 
SGW+PGW

Centralized
MME

IP 
Backbone

2.5G

LTE

3G

Distributed
MME+SGSN

Distributed
MME+SGSN

Centralized
SGW+PGW

+GGSN

IP 
Backbone

2.5G

LTE

3G
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One Voice Solution

4G

3G

SR-VCC UE

SR-VCC UE

SGSN

S/P-GW

MME

MSC Server

PCRF

HSS

P/I/S-CSCF

IuCS/A Mg

IuPS/Gb

S3 S6a

Sv

Cx

Rx

SGi
S11S1-MME

S1-U

One Voice Data Center

Converged
Services
Platform

MMTEL
-TAS

SCC 
AS

IP-SM-
GW RCSSR-

VCC

Seamless
IMS to CS Mobility

Cost Optimized 
Performance

Support for 
Messaging, Presence,

RCS

Integrated IMS
and LTE Functions
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Focus on 
Interoperability

Rich 
Feature 
Support

Proven 
Platform

• Support for SMS over SGs and CSFB on MME
• Addresses interim VoLTE requirements 

from NGMN
• Evolutionary option toward full IMS

deployment
• Complies with TS 23.272

SGs Interface Support

IMS Support
• P/I/S/E-CSCF application suite integral on 

the Cisco® ASR 5000
• Highest performance in the industry
• Provides full One Voice compliance
• RFC 3261 and 3GPP SIP support

High 
Performance

Cisco®

ASR5000

Flexible 
Integration

Rich 
Ecosystem

Cisco ASR 5000 Provides Flexible Options for VoLTE
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Monetization
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2-sided value – 2-side business model

B2B2C
Business to Business to Consumer

Service 
Providers

$
$

$ $
$

$

$

$
$

Advertisers

Content 
Aggregators

Broadcasters

Application
Developers

Government

Utilities

$

$
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Traffic

Revenue

Operator Strategies

Control

Collaborate 

 Tiered Pricing
 Family Data Plan
 Turbo Boost

 Parental & Corporate Controls
 Work/Play Plans
 Freemium

 Premium Mobile Video
 Mobile TV
 Mobile Ad-Insertion

 Mobile Cloud Partnerships
 Toll-Free Mobile Broadband

 On-Net Social Web
 User Generated Video

 Rich Communications Suite
 Operator SaaS

Create
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Increase Customer Stickiness and Upselling

What’s the Opportunity?

• Offer access to popular applications 
(e.g., Facebook) for free for a trial period

How Will This Impact My Business?

• Unlimited access to popular services 
increases stickiness of service bundles 
and/or success of new device launch

• New service revenues gained from up-
selling after user is “hooked” by free trial 

Why Cisco?

• Integrated Charging, Application Detection & 
Control, Traffic Optimization, and Policy 
Enforcement lowers OpEx and accelerates 
Time-to-Market 
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Monetize Traffic Over Flat Rate Plans

What’s the Opportunity?

• Application Service Providers (ASPs), businesses, 
etc. promote usage of applications and rich media 
web portals by paying for connectivity – “Toll Free” 
to subscriber

How Will This Impact My Business?

• Generate and monetize additional traffic over flat 
rate plans

Why Cisco?

• Integrated Charging, Application Detection & 
Control, Traffic Optimization, and Policy 
Enforcement lowers OpEx
and accelerates Time- to-Market

• Increased 3rd party partnership opportunities

I want to check my 
Financial Advisor’s mobile 

web portal to access 
videos, webinars, financial 

planning tools, etc.
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Optimization
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Traffic

Revenue

 Fair Usage
 Resource Management

 Traffic (TCP, HTTP) Optimization
 Transcoding/Transrating
 Bandwidth Shaping

 Function Integration
 3G, 4G Integration

 Network Offload
 Wi-Fi, femtocell Offload

Function 
Integration

Video / Data

Policy

Offload

Lower radio costs

Increase network capacity

Enhance customer experience

Increase network efficiency 

Reduced latency

Potentials savings of 10% to 30%*

*specific services, based on several network variables
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IP Core

ASR5k

TCP, HTTP, Transrating

• Superior user experience
• Superior mobile bandwidth utilization
• Solutions for both data and video
• In-line capabilities reduce Opex and additional 30-40% over external solutions

(e)NB ASR9k

Mobile Backhaul

UE
MWR2941

CRS-17600
ASR9k Internet

Downlink data reduction potentially up to 25% TCP

HTTP

Trans
rating

Potential reduction of 30-50% in non-compressed text pages

Potential reduction of up to 15% in video traffic

Data and Video  
Tsunami

App

OS

App

OS

App

OS

App

OS

Data Center

25%30%45%

http://images.google.com/imgres?imgurl=http://www.loadedboards.com/adam2/blog/images/Loadednewsletter2/napster-inc.jpg&imgrefurl=http://www.loadedboards.com/adam2/blog/index.php?2009/02&usg=__yk3_HjgA0o-e4SJ_zspKwoewPB0=&h=282&w=295&sz=10&hl=en&start=1&um=1&tbnid=hn-3NhLDQQZjjM:&tbnh=110&tbnw=115&prev=/images?q=napster&hl=en&rlz=1T4GGIH_enUS253US253&sa=N&um=1�
http://images.google.com/imgres?imgurl=http://www.ep-momentum.eu/Portals/0/icons-logos/youtube-logo.png&imgrefurl=http://www.ep-momentum.eu/&usg=__OKgxdiKH0EF5ruBXZjqukEdiz_4=&h=424&w=640&sz=191&hl=en&start=3&um=1&tbnid=NLKLllaxCevhfM:&tbnh=91&tbnw=137&prev=/images?q=youtube&hl=en&rlz=1T4GGIH_enUS253US253&sa=N&um=1�


C97-647142-00  |  © 2011 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 40

Mobile 
Backhaul IP Core

Multiple Options

(e)NB

UE

PCRF

CRS-1

Content, Cloud

WiFi/
Femto

Offload 
to WiFi,
Femto

Network
Offload

Network
Offload

Network, WiFi, Femto Offload

MEF

ASR9kASR 1000 CRS-17600
ASR9k

ASR5k

Nexus 
7000 

Internet
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• Top User report 
Top subscriber transferring 270GB in one month
Top 1000 contribute 40% to total traffic
Allows operator to fine tune Fair Usage limit to generate enough 
capacity reduction and minimize the number of subscribers affected

• Protocol by family 
P2P was higher than expected (~25%) 
Busy period much longer and later than anticipated
Able to refine throttling strategy to minimize impact to end users and 
preserve capacity for things that are critical to the operator

Real Customer Experience – Tier 1 in EMEA (2 Months from Request to Deploy)
P2P traffic reduced from 25% down to 15% of the total traffic, no unexpected data traffic increase in the last 6 months
Real Customer Experience – different Tier 1 in EMEA
Reduced traffic by 30% on network

Throttling need to be used 
carefully to preserve the 
subscriber experience
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TPO, Video Optimization, Wi-Fi Offload, Network Offload

• Cisco’s intelligent core solutions reduce 
RAN costs by 10% – 30%

• Potential savings
Up to $700M in overall network savings
Up to $40 for each $1 invested

• Radio vendors will be reluctant to develop 
solutions with such savings

• Solutions significantly improve the user 
experience

OPTIMIZATION
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Cisco Services
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Migrate, Optimize and Monetize

Monetization Mobile Video
Experience

Optimization ++
End to End Lifecycle Services – Migration, Integration and Customization

Build Operate Transfer / Out-Task

Solution 
Design & 

Development

Business
and Service 

Planning
Deployment 

& Rollout

Integtation 
Incl. 3rd

Party

Operationalize 
/ Assurance
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Megatest Validation
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Largest, most in-depth test, including:

Data Center, IP Core, Mobile Packet Core, 
and IP RAN Backhaul 

Comprehensive

Test simulates realistic mobile operator’s 
network for 2G, 3G and LTERealistic

Light Reading - EANTC
Testing not funded by Cisco

Independent
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Tested Cisco Comprehensive Architecture

Data
Center

Packet 
Core

Mobile
Transport

Data
Center

Nexus 5000
Nexus 7000 UCS

Packet 
Core

ASR 5000

Mobile
Transport

CRS ASR 9000 7600 ASR1000 MWR 2941

ME 36/3800
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Great User Experience
Reduce Latency - Less Disruption

Faster ROI – Easier GTM

20TB in under 30 minutes with 
Overlay Trans. Virtualization

4X Efficiency and Simplicity

Give your customers the 
most reliable service

Graceful Any-G Migration

Zero Session Loss
(Card, Processor, Platform)

2G, 3G, 4G Packet Core with
3G – LTE Handoff and VoLTE

Scale Machine-to-Machine
Be “2011-Ready” for IPv6

Most Reliable Network and 
Faster, Easier Upgrades

1 Million/Sec. IPv6 Translations
2X Performance

Zero-Loss Failover
Non-Stop Upgrade to CRS-3

Customer Value Solution Capability

“ The ASR 5000 mastered the integrated 100% DPI configuration without any noticeable 
issues. Sessions were activated, maintained and packets forwarded under emulated load 

exactly as in the previous test without DPI ”

2010

Data
Center

Packet 
Core

Mobile
Transport
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2G, 3G, 4G Access

Vendor 1Vendor 1 Vendor 2 Vendor 3 Vendor 2 Vendor 3

Data 
Center

IP Core

Packet 
Core

Mobile
Backhaul

WiFi, Femto

(Router/Switch Only)

Network + Content + Mobility = Cisco
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• Cisco Validated Design IP mobile multimedia packet core architecture
Intelligence to profitably deliver, monetize, and optimize multimedia services
Scalability = transaction rate + throughput + density + latency 
Flexibility: Radio access independent, single node for multiple functions;

Software migration to 4G/LTE
Backend server consolidation (UCS) of subscriber management functions
Evolution to end-to-end architecture

• Cost effective solution for customers
Maximize profitability and reduce churn
New revenue generating services 

• Flexible Services that include thought leadership/ consulting, network 
readiness & planning, system integration

Agile customer focused model
Single point of contact
Risk mitigation and faster time to market

• Alternate commercial and business models
Pay as you grow, risk sharing

End-to-End

Turn-Key 
Solutions

Win-Win 
Business 
Models
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End User
Experience

Trusted partner for the global Mobile Service Providers

Innovation 

differentiation 

Monetization

new revenue

Access 
Independent 

seamless 
experience

Industry 
Leadership

strong 
partnership

Optimization

reduced costs

Traditional Expertise Mobility / IP Expertise

IP

Collaboration

Entertainment

Information
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Thank you.
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