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Who Am I ?

• Robin Smith

• Technical Marketing Engineer

• Multi Service Switching Business Unit
We develop and market Cisco’s Advanced 
ATM Multi Service Portfolio (AAMP)

Carrier Grade Technology for more than 10 
years
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• Generic Mobile Transport Architecture

• Multi Service Switching Reduces Costs

• Solution: Cisco’s Advanced ATM Multi 
Service Portfolio (AAMP)

• Evolving to a Future Transport
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Generic Mobile Transport Layers

• Generally 3 
sub-network 
components

The Voice 
Core

The Access

The IP 
Core(3G)

Core 
Transport

Mobility Pop

MSCMSC SGSNSGSN

GGSNGGSNRNCRNC

Mobility Pop

MSCMSC SGSNSGSN

GGSNGGSNHLRHLR

Mobility Pop

MSCMSC

SGSNSGSN

GGSNGGSN
RNCRNC

Access 
Transport

666© 2002, Cisco Systems, Inc. All rights reserved.aamp_mobile 6

Core Transport for Mobility Core 
POP’s

2G and 3G
Radio

Access

Mobility CoreMobility Core

BTSBTS

BTSBTS

NodeBNodeB

NodeBNodeB

NodeBNodeB

BTSBTS

Mobile Internet 
Applications

Mobile Internet 
Applications

Mobile Internet 
Application 
Platforms

Mobile Internet 
Application 
Platforms

Applications
and

Networks

Applications
and

Networks

PSTNPSTN

MSCMSC

HLRHLR

IP Networks/
Access

IP Networks/
Access

IP
Networks

IP
Networks

BSCBSC

RNC

GGSNGGSN

TSCTSC

RNCRNC
LAN-Switch/
IP-Router
LAN-Switch/
IP-RouterSDH/DWDM

SGSNSGSN
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Access Network Transport Hierarchy

Core (20 nodes EMEA)
Usually a Major City CO
MSC, BTS and Other Core Services, 
Plus Core Radio Stations
Core Sites Interconnected

Tier1 Access (80)
Massive Aggregation of 
Secondary Access Traffic and a 
Regions Radio Stations
Some Remote Metro BTS

Tier2 Access (600)
Outer Aggregation of Radio Stations

How Will This Compare with 
an Korean Operator?
How Will This Compare with 
an Korean Operator?

Note: Numbers Represent Typical EMEA RAN of 20 Regions
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Multi Layer Access Structure

CORE

Microwave
and Land Lines

for Last Mile     

Microwave
and Land Lines

for Last Mile     

Tier2 
Access
Tier2 

Access
Tier1 

Access
Tier1 

Access

Key
Radio Station

Aggregation Node
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Transport Network Scale 

20201010Core NodeCore Node

80802020Primary NodePrimary Node

600600300300Secondary NodeSecondary Node

8500850033003300
Radio Stations  
# of E1’s Required
Radio Stations  
# of E1’s Required

Phase 2
(Build-Out)

Phase 2
(Build-Out)

Phase 1
(Launch)
Phase 1
(Launch)

Multi Service Potential for a typical EMEA Operator
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Agenda

• Generic Mobile Transport Architecture

• Multi Service Switching Reduces Costs

• Solution: Cisco’s Advanced ATM Multi 
Service Portfolio (AAMP)

• Evolving to a Future Transport
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World Wide Operator Capex ($USM)

-
10,000
20,000
30,000
40,000
50,000
60,000
70,000
80,000
90,000

100,000

2000 2001 2002 2003 2004

Latin America
Japan

Asia Pacific
EMEA
North America

•Source: Cisco internal Market Intelligence

• Mobile CAPEX has not declined with economy

• 3G revenues not expected to be significant until 2004

• R5 rollouts may delay until 2007 for some
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TDM Transport
inefficient

not flexibleCommon Transport 
using AAMP

OPEX Drives Convergence Onto ATM

Other MO 
Controlled 
Networks

3G    
Core

2G 
Transport

GPRS
MO 

Corporate 
Data

MO 
Corporate 

Voice

2G Voice 
Core

X.25 Packet

IP 
Backbone3G 

UTRAN
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• SDH transport is a costly Opex

Inefficient in BW

Not Flexible

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

ADMADM
ADMADM

ADMADM

ADMADM

ADMADM

ADMADM

Multi Service to Reduce Costs

Mobility Pop
MSCMSC

SGSNSGSNRNCRNC

Mobility Pop
MSCMSC SGSNSGSN

GGSNGGSNRNCRNC

Mobility Pop
MSCMSC SGSNSGSN

GGSNGGSNRNCRNC

Mobility Pop
MSCMSC SGSNSGSN

GGSNGGSNHLRHLRMobility Pop
MSCMSC SGSNSGSN

GGSNGGSNRNCRNC

Multi Service Access to 
Mobility POP’s

Reduce 
Transport 

Costs !Negate SDH Layer with 
OC48 and above Multi 

Service
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Multi Service for Operator Up Sell

• Push Multi Service into the RAN and give the 
Operator an Up Sell opportunity

MPLS VPNs for enterprise customers. Bundle data service 
with wireless for enterprises

Additional revenue sources on same equipment

WLAN – Business services, Hot spots. Operator alternative to 
delay expenditure for 3G roll-out

CVSA: Investment Protection, 99.999, Application Density

• Reduce subscriber churn by providing more,  
valuable services

• Regular Mobile services do not maintain 
customer loyalty
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Wireless ROI Tool

• What is it?
–Calculates ROI for migrating wireless core from TDM to 
ATM

–Compares “doing nothing”with evolving to AAL1, AAL2 or 
MPLS

–Calculates incremental cash flows and ROI for migrating to 
MPLS core

• Considers:
–Capital expenditures

–Reduced monthly charges

–Reduced provisioning costs

• Check it out at http://wwwin.cisco.com/mssbu/solutions/mobile/

Cashflows for ATM core

1 2 3 4 5 6 7 8 9 10 111213141516

Quarter
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$(4,000,000)

$(2,000,000)
$-
$2,000,000
$4,000,000
$6,000,000
$8,000,000

$10,000,000

Series2

Series1

Series3

161616© 2002, Cisco Systems, Inc. All rights reserved.aamp_mobile 16

Agenda

• Generic Mobile Transport Architecture

• Multi Service Switching Reduces Costs

• Solution: Cisco’s Advanced ATM Multi 
Service Portfolio (AAMP)

• Evolving to a Future Transport
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Cisco Advanced ATM Multiservice 
Portfolio

10G10G

Cisco
BPX
8620

45G45G 180G180G1.2G1.2G
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MGX 82XX
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Switching CapacitySwitching Capacity

OC-192c

OC-48

OC-12
OC-3

DS-3
DS-1

1.2G1.2G

Cisco
MGX 8830

Cisco MGX
8850

Cisco 
MGX 8950

Investment Protection

Cisco MGX
8850

NewNew

EnhancedEnhanced

NewNew
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Introducing Cisco MGX 8830 
Entry Level Compact 1.2G Switch

• 1.2 Gbps non-blocking switching 
capacity with PNNI Routing

• Supports 8 I/O slots

• Optimized for reduced space 
and power 

Extends a Full Suite of Narrowband and Broadband Interfaces to 
Remote Sites with Low Density and High Service Mix Requirements,
Using PNNI and MPLS for Flexible Network and Services Evolution
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Cisco Innovation— Industry’s first ATM 
Modular Optics

? Unique ability to add bandwidth and mix 
optical interfaces for  Service providers

? Enabling High Availability with hot swappable 
and replaceable individual transceivers for 
repairs
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Introducing Route Processor Module-XF
IP Services Gateway Powered by Cisco PXF

19991999

RPM
150k PPS

RPM
150k PPS

RPM-PR   
400k PPS            

RPMRPM--PR   PR   
400k PPS            400k PPS            

2000

1999

RPM
150k PPS

FE

RPM-PR   
400k PPS

FE
2001

•

RPM-xf
2.5 MPPS            
RPMRPM--xfxf

2.5 MPPS            2.5 MPPS            

2002

•

Introducing
RPM-XF

2.6M PPS
GE, POS

2002

The Cisco RPMThe Cisco RPM--XF is a seamlessly XF is a seamlessly integrated IP services gateway for Cisco for Cisco 
AAMP leveraging industry leading AAMP leveraging industry leading Cisco IOSsoftware and powered by software and powered by Cisco 
PXF innovative adaptive processing for highest service performanceinnovative adaptive processing for highest service performance
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??Scales IP Service on Any Port (ISAP)  Scales IP Service on Any Port (ISAP)  offering service offering service 
providers easy upsell from traditional Frame, ATM or Voice providers easy upsell from traditional Frame, ATM or Voice 
serviceservice

??Wire speed Quality of service, Low Latency Queuing Wire speed Quality of service, Low Latency Queuing to to 
enable VoIP Servicesenable VoIP Services

••Cisco IOS Cisco IOS offers guaranteed interoperability,uniform offers guaranteed interoperability,uniform 
delivery of applications and services with Cisco routersdelivery of applications and services with Cisco routers
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Introducing the Cisco MGX 8850
A complete portfolio of differentiated service offerings

• 45Gbps non-blocking switching capacity
… load sharing hot standby fabric

• Highest broadband density for WAN ATM 
switch

… 192 T3/E3, 192 OC-3c/STM-1, 48 OC-
12c/STM-4, 12 OC-48c/STM-16

• Greatest service provider flexibility
… Multiple, simultaneous control planes support 
unmatched flexibility and scalability for a 
complete range of ATM, Multiprotocol Label 
Switching (MPLS), and voice services

The Cisco MGX ® 8850 Advanced ATM Multiservice Switch 
enables delivery of a complete portfolio of differentiated 

service offerings while scaling from DS0 to OC-48c/STM-16 
speeds
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Introducing the Cisco MGX 8950 
Advanced Multiservice 180G Switch

The Cisco MGX 8950 Scales Carrier Networks by Providing 
True 10 Gbps ATM interfaces, a 180 Gbps Redundant 

Switching Fabric, Industry-leading Broadband 
Density

• Industry leading always-on 180G
… offering dynamic load sharing for 
highest resilient fabric capacity across 
4 separate 60 Gbps fabric modules

• 10G I/0 capacity per slot
… offering industry leading broadband 
ATM density

• Complete separation of data and 
control plane 

… Offering highest reliability
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Cisco Advanced ATM Multiservice 
Portfolio— Value Proposition

Application
Density

Application
Density

Investment
Protection
Investment
Protection

Network
Availability

Network
Availability

AAMPlifying Service Provider profitability
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… … Supports ATM, Voice and IP Services simultaneously 
over a single Switching Plane providing service providers 
choice and control over the service mix

Cisco AAMP Offers Multiservice 
Agility 
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A
X
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R
P
M

R
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M
V
I
S
M

V
I
S
M

Voice

MPLS

CVSACVSA

Investment 
protection

Investment 
protection
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… … .with no new 
hardware required
… … .with no new 
hardware required

FR ATM 
Service
FR ATM 
Service

IPIP
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Cisco AAMP Is Core Agnostic 
Seamless Transition from ATM to MPLS Core

Seamless Transition 
Existing Services from 
PNNI to MPLS as 
Desired

FR ATM 
Service

IP

Voice
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P
M

R
P
M
V
I
S
M

V
I
S
M

ATM
Transport
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Application Density

Cisco AAMP— Enabling New Services While Maintaining 
the Revenue Stream from Traditional Services

•Emerging Services
IP VPN services

Mobile Wireless— 2G/3G 
Aggregation

Packet Voice

•Emerging Services
IP VPN services

Mobile Wireless— 2G/3G 
Aggregation

Packet Voice

•Traditional Services
ATM

Frame

Circuit Emulation

Transparent LAN

DSLAM Aggregation 
for broadband

•Traditional Services
ATM

Frame

Circuit Emulation

Transparent LAN

DSLAM Aggregation 
for broadband

Application 
Density

Application 
Density
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Access Transport Options Using MGX

STM-1
MGX RNC

NodeB 
Sites

ATM E1 
or IMA

STM1 
channelised

STM-1

ATM E1 
or IMA

SDH

RNCMGX
NodeB 
Sites

MGX
STM-1Outsourced 

or MGX 
network

STM1

ATM E1 
or IMA

RNC

NodeB 
Sites

MGXATM E1 
or IMA

STM-1

TDM E1

ATM E1 
or IMA

TDM E1
Small ATM 

Concentrator

NodeB 
Sites

BTS 
Sites

RNC

BSC

Regular Long Leased Line

Long Leased Line across 
Channelised SDH

ATM aggregation in the RAN

Further ATM aggregation of 
both 2G and 3G

Most common option

Gaining mind share 
due to OPEX savings 
(Same transport gear 

in Core and RAN)



Copyright © 2001, Cisco Systems, Inc. All rights reserved. Printed in USA.
Presentation_ID.scr

272727© 2002, Cisco Systems, Inc. All rights reserved.aamp_mobile 27

MGX 8850

MGX 8850

MGX 8850

Multi Service Access Aggregation

MGX 8830

MGX 8830

MGX 8830

Mobility POP

Mobility POP

Mobility POP

Multi Service 
Core transport

Multi Service 
Access

Access and Core ready for 
IP right now !
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Cisco AAMP Multiservice Application—
IP-enabled Service on Any Port (ISAP) solution
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MGX

ATMATM

VPN B

VPN A

VPN B

MGX

MGX

VPN A

Cisco Advantages
Experience — More than 
50 customers

IOS advantage -
Seamless integration 
with Cisco routers

Seamless integration 
with widely deployed 
Cisco VPNSC for 
VPN provisioning

Single chassis offers 
space, cost and 
provisioning advantage

Cisco Advantages
Experience — More than 
50 customers

IOS advantage -
Seamless integration 
with Cisco routers

Seamless integration 
with widely deployed 
Cisco VPNSC for 
VPN provisioning

Single chassis offers 
space, cost and 
provisioning advantage

FRFR

Leased LineLeased Line

MPLS

Real Customers
Real Solutions

Application 
Density

Application 
Density
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Cisco Advantage 

? Adds VoIP or VoATM to existing 
ATM infrastructure enabling 
carriers ability to offer converged 
voice services

? Leverages IP gateway for high 
capacity VoIP applications

•Flexible service mix of VoIP and/or 
VoATM with partners offers 
investment protection as voice 
networks evolve

Cisco Advantage Cisco Advantage 

?? Adds VoIP or VoATM to existing Adds VoIP or VoATM to existing 
ATM infrastructureATM infrastructure enabling enabling 
carriers ability carriers ability to offer converged to offer converged 
voice servicesvoice services

?? Leverages IP gateway for Leverages IP gateway for high high 
capacity VoIPcapacity VoIP applicationsapplications

••Flexible service mix of Flexible service mix of VoIPVoIP and/or and/or 
VoATMVoATM with partners offers with partners offers 
investment protectioninvestment protection as voice as voice 
networks evolvenetworks evolve

Cisco AAMP- Fully Integrated Packet Voice
M
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Cisco MGX 
8000 Series 

Voice 
Gateway

V

IP/ATM

Broadband Access, Wireless Switched Voice, Wireless 
Trunking, Class 4 Offload

Real Customers
Real Solutions

V

Application 
Density

Application 
Density

PSTN

Softswitch
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Cisco AAMP Multiservice Application -
Mobile Wireless Network Solution

Cisco Advantages

IP, ATM and Voice in a single chassis offers space 
and cost savings with seamless evolution from 
ATM to IP/MPLS

Investment protection-Supports 2G, 2.5G and 3G 
services over a common ATM or IP network

Cisco Advantages

IP, ATM and Voice in a single chassis offers space 
and cost savings with seamless evolution from 
ATM to IP/MPLS

Investment protection-Supports 2G, 2.5G and 3G 
services over a common ATM or IP network

Real Customers
Real Solutions

Verizon 
Wireless

Application 
Density

Application 
Density

VIP/ATM
V

V

MSC

MSC

RAN
ATM

PSTN

Internet
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Cisco AAMP- Key High-Availability Features

Network-
Centric 
Management 
Model

2.

•Avoid synchronization 
problems caused by 
database-centric 
models

3.Closed-Loop 
Congestion 
Management 
with CAC

• Verify that capacity 
is available before 
rerouting traffic

Separation of User, 
Control and Mgmt 
Planes

ControlControl1.

UserUser M
gm

t.
M

gm
t.

• Protect user traffic from 
control messages

• Continue to carry user traffic 
when control or management plane fails

Network
Availability
Network

Availability
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Cisco AAMP- Exceeding 99.999% measured 
Network Availability

AvailabilityAvailability Downtime Per Year (24x365)Downtime Per Year (24x365)

99.000%99.000%

99.500%99.500%

99.900%99.900%

99.950%99.950%

99.990%99.990%

99.999%99.999%

99.9999%99.9999%

3 Days 3 Days 

1 Day1 Day

53 Minutes53 Minutes

5 Minutes5 Minutes

30 Seconds30 Seconds

15 Hours15 Hours

19 Hours19 Hours

8 Hours8 Hours

4 Hours4 Hours

36 Minutes36 Minutes

48 Minutes48 Minutes

46 Minutes46 Minutes

23 Minutes23 Minutes

DPMDPM

1000010000

50005000

10001000

500500

100100

1010

11

10

>100

99.999%

99.9999%1

Time
Source- Trend based on 
several real customer data

Defects
Per 
Million

Network
Availability
Network

Availability

Unplanned outage

Planned outage
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Largest deployed 
IP-enabled Frame/
MPLS networks

CVSA enabling 
industry leading 
application density 
availability and 
investment 
protection

Measured highest 
network availability 
exceeding 99.999%

Cisco Advanced ATM
Multiservice portfolio(AAMP) 

Cisco AAMP-Leadership
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A Brief History of ATM at Cisco

• 1986: StrataCom ships IPX, the first switch with Frame 
Relay interfaces, Frame Relay FCS’d in 1990

• 1991: “Gang of Four” forms Frame Relay forum: Cisco, 
StrataCom, Digital, and Northern Telecom

• 1993: StrataCom ships the BPX

• 1996: Cisco acquires StrataCom for $4B

• 1996: Cisco releases initial specification for MPLS/Tag

• 1999: Cisco ships MGX 8850

• 2001: AT&T Frame network exceeds reliability of TDM 
network (99.999% availability)

• 2002: Launch Advanced ATM Multi Service Portfolio 
(AAMP) for risk free future transport evolution
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Agenda

• Generic Mobile Transport Architecture

• Multi Service Switching Reduces Costs

• Solution: Cisco’s Advanced ATM Multi 
Service Portfolio (AAMP)

• Evolving to a Future Transport
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Build a Mobile Transport Network of 
the Future …  Today!

• Future Network is Packet Based

• Cisco Multi Service is ready for 2G, GPRS, 
UTRAN Today!

• Cap investment in TDM

• Start with Voice Core transport

• Converge all Mobile Operator services onto the 
same Multi Service Transport
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Single MPLS Core 
for Multimedia

Services

Generic Mobile Network Evolution

Unified IP+ATM 
Core Network for 

Voice and Data

Multiservice Packet
Core

2.5G data and other
value-added services

Mobile
ISP

Unified
Comms

Web based
CRM

W@P
Services

Enterprise
VPN

SMS 
offload

Wireless
Office

3G
Access & Core

Network

Internal IT 
infrastructure

Three phased approach:

1. Point-to-point trunking

2. Full switched VTN

3. PLMN/PSTN gateway

Deploy Packet
Virtual Transit

Network

Current 2G
Infrastructure
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IP

MGX for 2.5G GPRS Transport

BTS

TDM PSTN
MSC

SGSN GGSN

IP PDN

BTS

Abis

Gn

A

GbBSC

Frame
Relay

?Can insert Cisco MGX 
Multi Service Switch for 
FR transport

IP 
PDN

MSC

MSC
TDM Core 
Transport
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Cisco 
Multi 

Service

IP IP 
PDN

Frame
Relay

BTS

BTS

Abis

Migrate TDM to ATM for Core Transport 

PSTN
MSC

SGSN GGSN
Gn

A

BSC

MSC

MSC

Gb

MGX 8850

V

MGX 8850

V

MGX 8850

V

MGX/VISM insertion 
point for Inter-MSC 
trunking

Target PSTN in the 
same way too!
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IP IP 
PDN

Cisco Multi 
Service for 

Core

PSTN
MSC

SGSN GGSN
Gn

A

BSC

MSC

MSC

Gb

A

Gb

BTS

BTS

Abis

Converge all Network Services

MGX 8850

V

MGX 8850

V

MGX 8850

V

•MGX 8850

Note: Other Operator 
revenue generating 
services not shown for 
simplicity

Potential also for 
2G voice using 
CE, AAL2 or VoIP
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Cisco AAMPR99 Node B
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Multi Service Allows UMTS R5 and R99 
Co-existence. Evolve at your Leisure!
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Agenda

• Generic Mobile Transport Architecture

• Multi Service Switching Reduces Costs

• Cisco’s Advanced ATM Multi Service 
Portfolio (AAMP)

• Evolving to a Future Transport
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Cisco Multi Service Advantages

• The only vendor with a proven, realistic 
and mature IP evolution solution

• Best-of-breed “Multiservice” networking 
IP, MPLS, PNNI

• Cisco enterprise customer base 

• AAMP - Integrated solutions from a wide 
range of Multi Service platforms
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