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ATM

How to transition ...  How to transition ...  

… from R99 today ...
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What will tomorrow be?What will tomorrow be?

• Let me know, I’m really concerned ;o)

• R99+ will use IP as protocol to transport 
UMTS traffic from Node B to core network

• Any L2 transport method is possible
ATM will –obviously- be the first one

PPPmux (LIPE, CIP, MPLS’) at the access (NodeB to ?)

• What will become of the radio equipment?
Split, purpose/function, peering

Protocols behavior
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R4, R5 and +R4, R5 and +

• R4:
Should be IP transport in UTRAN

Split the functions

• R5:
IM at the handset

New devices: CSCF (I-, P- & S-), PCF

• After?
Still encapsulation of UE IP packet?

MobileIP in the RAN?
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AgendaAgenda

• MPLS

• IP addressing

• IPv6
• CoS/QoS

• Intelligence at the Edge
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Services

Core Network

Access Network(s)

Internet

PTSN

Common Target IP ArchitectureCommon Target IP Architecture

Core IP

WirelineWireline

Unified
Communications

Unified
Communications

Voice
Features

Voice
Features E-CommerceE-Commerce

Web
Hosting

Web
Hosting

Location
Services
Location
Services

Other Feature
Servers

Other Feature
Servers

Network Mgt
Call Agent

cdmaOnecdmaOne CDMA2000CDMA2000UMTSUMTS TDMATDMAGSMGSM

Mobility
Management

Radio Network Controller
Access
Control
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Common Voice & Data Common Voice & Data 
InfrastructureInfrastructure

IP
Core

FixedFixed
ServicesServices

GSM DataGSM Data
TransportTransport

BSC
BSC

BSC
BSC

BSC
SGSNSGSN GGSNGGSN

VoiceVoice
TransitTransit

MSC MSC

As soon as 2G network !
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IP MPLS Packet
Core

Virtual Transit Network Virtual Transit Network 

PSTN

V

V
V

V

V

V

MSC

MSC

MSC

MSC

MSC

VSC 
3000

Key Benefits:

• Flexible All Packet network 
Dynamic Bandwidth Allocation
•Allows seamless support for data 
Service Growth (W@P, GPRS etc.)
•Simplified traffic engineering
•Provides a First step towards 3G 
packet coreIN

HLR
EiR/AUC etc.

VSC 3k
Provides Full 
Transit Call 

Control

Gateway function 
for scalable 

VoIP Support 
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MSCs

InterInter--MSC VoiceMSC Voice TrunkingTrunking

V

V

V

V

V

IP+ATM 
Backbone

MSCs

MSCs

Voice Gateway
with VISM

AAL2 PVC’s

Key Benefits:

•Convergence onto, All Packet network -
- Simple, transparent, low risk

•Greater Flexibility and bandwidth 
efficiency gains

•Seamless support for Data Services
•Simple migration to switched VTN



lbustini@cisco.com © 2000, Cisco Systems, Inc. 6

11Presentation_ID © 1999, Cisco Systems, Inc. 

SS7

SMS-SC
HLR

MSC A

IP MPLS Core

SG SG

SG

MSC BSG

A B

SMS & SS7 Offload  & SMS & SS7 Offload  & 
Optimization solutionOptimization solution

Key Benefits:

• Reduce Congestion In SS7 
signaling Network
•Deliver improved Performance 
for SMS services
•Enable new bandwidth hungry 
SMS services to be delivered 
faster
•Migration toward a 3G signaling 
model
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Mobile

Mobile ISP Infrastructure Mobile ISP Infrastructure 

PoP co-located with MSC

IP MPLS CORE

“Dial-in”
NAS Core

Routers

Layer 2
Interconnect

Distribution
Routers

Cache

AAA
Servers

DNS/DHCP
Servers

Domestic 
Peering

Global 
Internet

Content 
Services

Directory 
Services

Security 
Services

Billing &
Account 
Services

Fixed

MSC

Key Benefits: High performance ISP Infrastructure
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CampusCampus

HeadquartersHeadquarters
Remote Remote 
OfficesOffices

Telecommuters Telecommuters 
& Mobile Users& Mobile Users

CustomersCustomers
& Partners& Partners
(Extranet)(Extranet)

Core IP MPLS
Network

ApplicationApplication
ServersServers

DatabaseDatabase
ServersServers

Mobile SP Internal IT NetworkMobile SP Internal IT Network

BSC

BTS

BTS

MSC

NMCNMC

Key Benefits:

• Highly scalable any-to-any 
Intranet connectivity.

•Support for Internal IT systems 
as well as Operational network 
requirements.

•New world capabilities such as IP 
PBX, Wireless LAN (migration to 
wireless office)
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SONET/SDH
Ring

* 

Operations
Support 
Systems 

(OSS)

Network Elements (NE)

DCN

Mainframe
or Mini

Digital Switch, Digital
Cross-Connect Switch,

Frame Relay,
SS7 STP

IP/OSI,ASYNC,
X.25 (XOT)

FR, ATM, T1/E1

Network Operations 
Center (NOC)Data Communications Network

ATM

DSL

DIAL

ISR 3303

GNEADM

Workstation

Switch

MUX

TDMTDM

Alarm
Units

Transmission Systems
(SLC, IDLC, FITL,FOTS)

Consolidated “Network of Networks”Consolidated “Network of Networks”

• Graceful migration to New World
• Cost savings
• Reduction in network complexity

OSS to NE Connect ivi ty

MSC, 
BSC, BTS
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Internet

K e y  B e n e f i t s :

• Increase reach of Mobile 
Operator into Enterprise market

• Delivers secure scalable Mobile 
VPN services to the Enterprise

• Delivers high value add Mobile 
Office applications to users

• Reduces the cost of local loop 
through integrated access for 
Voice, Data & SMS

IP MPLS 
Core  

Network

Mobile SP

Circuit 
Core

Extension VPN Integrated AccessExtension VPN Integrated Access

P B X

Switch

Integrated Access to 
Enterprise HQ 
• VoIP in/outbound telephony
• Mobile Office (Intranet)
• Email Access
• SMS/W@P Access
• SFA/WFA Mobile Apps
• eCommerce and Extranet
• Full Security & encryption

Desktop extension; End-t o-End Voice & Data VPN

EnterpriseEnterprise
HeadquartersHeadquarters

IP Phone

SGSN

GGSN

GGSN
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Why build an MPLS IP Core with VPN Why build an MPLS IP Core with VPN 

• IP is used today for

• Data over GSM (Modem or V.110),  SMS, W@P

• Internal IT

• DCN :  OSS/BSS

• IP backbone is more and more an advantage for

• GPRS traffic

• SMS off load

• SS7 offload (e.g. MAP)

• Voice Transit  Switches

• IP is the enterprise plug

• IP enables new services

• eCommerce, ISP Portal, IP Bill ing

• Unified Messaging, Distributed Web Call  Center

• IP is the future for 3G
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IP addressingIP addressing

• I f  a l l  devices speak IP,  they should have at least one IP 
address

• Any IP device that  should speak to another  IP device 
should be in  the same subnet

• One IP device could be in more than one subnet

D o e s  n o t  m e a n  t h i s  i s  a  r o u t e r  

M e a n s  i t  h a s  m o r e  t h a n  o n e  I P  a d d r e s s  ( o n e  p e r  s u b n e t  a t  
l e a s t )

• Mult ip le  subnets may then be independent

• 3GPP specif ies mult iple logical  interfaces

• Some logical  interfaces may be on same physical  one
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P L M N  B

IP  RAN

R99+ :  Who speaks to who ?  R99+ :  Who speaks to who ?  

Node B
R N C

S G S N GGSN

IP IP PDN

PSTN
MS C

Node B
R N C

S G S N GGSN

IP IP PDN

PSTN
MS C

P L M N  A

IP  RAN
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Who speaks to who ?  Who speaks to who ?  

U T R A N

Node B
R N C

S G S N
GGSN

IP IP PDN

PSTN
M S C

R N C

• Iu-c s : RNC to MSC

• Iub : Node B to RNC, potentially thru aggregation device

• Iu-ps : RNC to SGSN

• Iur : RNC to RNC (handoff)

• Gn : between GSN

• Gi : into PLMN, to PLMN services; outside PLMN, to customers

P C F
P - C S C F

• Others: P-CSCF to PCF, PCF with GGSN
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And so …And so …

• They are all  but Gi exclusively internal  connect ions inside 
the  PLMN

• Private  addressing may be used

• But IPv6 wi l l  be mandatory in RAN

S e e  n e x t  s l i d e s

• On Gi:

P r i v a t e  a d d r e s s i n g  t o  P L M N  s e r v i c e  g e a r

P r i v a t e  a d d r e s s i n g  w i t h  N A T  t o  e x t e r n a l  s e r v i c e s

P u b l i c  a d d r e s s i n g

E v e r y t h i n g  b a s e d  o n  D H C P / D N S

E x c e p t  i f  I P v 6  ( R 5 )  f r o m  t h e  h a n d s e t
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But …   But …   

U T R A N
Node B RNC

SGSN

GGSN

IP
IP PDN

PSTN
M S C / M G W

RNC

Should be considered di f ferent ly

• G G S N  t o  P - C S C F

P- CSCF• M S C  t o  M S C

• S G S N  t o  H L R  ( H S S  +  x )

H L R

• P- C S C F  t o  I - C S C F  a n d  S - C S C F

I- CSCF
S- CSCF
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PLMN B

IP RAN

R99+ :  Who speaks to who ?  R99+ :  Who speaks to who ?  

Node B RNC

SGSN

GGSN

IP IP PDN

PSTN

MS C / M G W

Node B
RNC

SGSN
GGSN

IP IP PDN

MS C / M G W

PLMN A

IP RAN

S - C S C F

• R o a m i n g  ( G p,  B G ,  H L R )

• R 5 +  I M  c o m m u n i c a t i o n s

I - C S C F

IP

P - C S C FI - C S C F

• C o m m u n i c a t i o n  b e t w e e n  P L M N

A

B

IP - GRX

B G

B G

C

C

H L R
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And so …And so …

• They have to  speak wi th  fore ign gear

• They so  need publ ic  address ing

What  about  NAT? ALG for  GTP,  MAP,  Diameter?

IPv6:  GRX concerns i f  L3 GRX (DNS)

• Sti l l  uncertainty of  the f inal  specif icat ions

CSCF use,  HLR protocols

• MSC may  use  p lenty  o f  MGW

How many  MSC per  PLMN?

H o w  m a n y  M G W  p e r  M S C ?

How many inter faces per  MGW?
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MethodologyMethodology

• Wait  for  the f inal  specs

E . g .  M S C / M G W  w i l l  h a v e  t o  s p e a k  I P v 6  o r  t o  b e  d u a l  s t a c k

• Have the f inal  design with evolut ion plan

N u m b e r s  o f  G S N ,  x - C S C F ,  M S C

• Know the gear  and design accordingly

M O T  u s e  u p  t o  6  I P  a d d r e s s e s  p e r  i n t e r f a c e s

N O K I A  u s e s  s a m e  p h y s i c a l  i n t e r f a c e  ( s a m e  I P  a d d r e s s )  f o r  G n  
( i n t e r n a l )  a n d  G p  ( e x t e r n a l )

• No one design

• Define the IP addressing budget

P u b l i c  I P v 4  a v a i l a b i l i t y  d e p e n d s  o n  t h e  c o u n t r y
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IPv6 in …IPv6 in …

• The RAN

CN3 meet ing:  TS 29.414

IPv6 mandatory,  IPv4 opt ional

L1,  L2 can be used: safe way?!

IPv6 transit ion tools

• The Core

Up to  the  MSP

Sti l l  lot  of  concerns (DNS, DHCP, strong rout ing,  
m a n a g e m e n t … )

Issues have been ra ised to  3GPP f rom IETF
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IPv6 in the UMTS networkIPv6 in the UMTS network

IPv6 required in the MS, and in the UTRAN

R5 Node B

IPv6 UTRAN

SG S N
(dual-stack)

IPv4/6 MS

IPv4
or 

IPv6
Services

I P G W
(SSG, … )

• I P v 6  f r o m  t h e  T E  ( M S )  i s  i n d e p e n d e n t  o f  I P v 6  i n  R A N  d e v i c e s

• I f  U T R A N  h a s  t o  u s e  I P v 6

• GTP encapsulation has to be IPv6 between RNC and SGSN

• GTP encapsulation may be encapsulated in IPv4 (optional)

• GTP encapsulation changed from Iu-ps to Gn (IPv4)

IPv4 Core

GG S N
(dual-stack)
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IPv6 Tunnels over IPv4 or MPLS 
Infrastructure

I P v 4  
E n t e r p r i s e

IPv6 over IPv4 Internet
a l a  6 B o n e

Any Cisco IOS 12.2(1)T 
routers  can be used as IPv6 
Edge

6 t o 4  T u n n e l

Leveraging def ined 
Tunnel ing Technology
No impact  on ex is t ing IPv4 
or  MPLS backbones 

u s i n g  h i g h- s p e e d  P O S  

i n t e r f a c e s

Edge IPv6 Infrastructure:

I P v 6  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e

IPv6 over IPv4 Internet:IPv6 over IPv4 Internet:

M o b i l e  D a t aM o b i l e  D a t a

M o b i l e  D a t aM o b i l e  D a t a

Service Provider
IPv4 or MPLS  Backbone

Service Provider
IPv4 or MPLS  Backbone

T r a n s l a t i n g  
G a t e w a y

T r a n s l a t i n g  
G a t e w a y

T r a n s l a t i n g  
G a t e w a y

T r a n s l a t i n g  
G a t e w a y
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Native IPv6 over Dedicated Links

I P v 6  
E n t e r p r i s e

I P v 6  E n t e r p r i s e

I P v 6  
E n t e r p r i s e

Translating
Gateway

N a t i v e  I P v 6  o v e r  d e d i c a t e d  

i n f ras t ruc tu res

N o  i m p a c t  o n  I P v 4  t r a f f i c  a n d  

r e v e n u e s

A n y  C i s c o  I O S  1 2 . 2 ( 1 ) T  r o u t e r s  c a n  b e  

c o n f i g u r e d
A T M  &  F r a m e  R e l a y  P V C’s
Se r i a l  L i nes , S o n e t / S D H ,  F E / G E  

G S R  1 2 0 0 0  w i t h S o n e t / S D H  i n t e r f a c e s  

c a n  g e t  I P v 6  s u p p o r t
T o d a y ,  E F T  o n  p r i v a t e  1 2 . 0 S T  b r a n c h  

I P v 6  o v e r  F E / G E ,  A T M  o r S o n e t / S D H  

can  run  ove r  an  op t i ca l  i n f r as t r uc tu re  

( d e d i c a t e d l a m d a )

S e r v i c e  P r o v i d e r  S e r v i c e  P r o v i d e r  
A T M / F R  B a c k b o n eA T M / F R  B a c k b o n e
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IPv6 over “ Any Transport over MPLS”

I P v 4  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e

S e r v i c e  P r o v i d e r  S e r v i c e  P r o v i d e r  

M P L S  B a c k b o n eM P L S  B a c k b o n e

Translating
Gateway

IPv6
Router

IPv6
Router

“Any Transpor t  over  MPLS”
I O S  1 2 . 0 ( 1 1 ) S T  o n  C i s c o  1 2 0 0 0
E m u l a t e s  A T M  V C  o v e r  M P L S

MPLS backbones bu i l t  on  GSR
u p  t o  O C - 4 8 / O C -1 9 2 S o n e t / S D H  c o r e

C i s c o  I O S  I P v 6  o n  E d g e  r o u t e r s  
A T M  O C -3  u p l i n k  t o  G S R
A g g r e g a t i o n  o f  I P v 6  e d g e  r o u t e r s

I P v 6  s e r v i c e s  c a n  t a k e  b e n e f i t s  o f  M P L S  

f e a t u r e s
M P L S / C o S  
T r a f f i c  E n g i n e e r i n g
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IPv6 over MPLSIPv6 over MPLS

I P v 6  m a y  b e c o m e   t h e  “ Mu l t i p ro toco l”
p o r t i o n  o f  M P L S

M u l t i p l e  i m p l e m e n t a t i o n’s  op t ions  …

S c a l a b l e  &  R e l i a b l e
I P v 6  o n  C E  o n l y ,  n o t  r e a l l y  M P L S

I P v 6  o n  P E ,  I P v 4  C o n t r o l  P l a n e ,  

M P L S  D a t a  P l a n e  m e a n s  N o  F o r k l i f t

N a t i v e  I P v 6  C o n t r o l  P l a n e

L e v e r a g e s  M P L S  f e a t u r e  s e t
V P N  S u p p o r t
T ra f f i c  Eng inee r ing  capab i l i t i es

S e r v i c e s  T r a n s p a r e n c y  - e .g .  Prov is ion ing ,  

Q o S ,  S e c u r i t y .

P r o v i d e r s  c a n  t h e r e f o r e  r e a d i l y  o f f e r  I P v 6  A d d r e s s e s  w h i l e  p r e s eP r o v i d e r s  c a n  t h e r e f o r e  r e a d i l y  o f f e r  I P v 6  A d d r e s s e s  w h i l e  p r e s er v i n g  i n v e s t m e n tr v i n g  i n v e s t m e n t

I P v 4  
E n t e r p r i s e

I P v 4  
E n t e r p r i s e

C E

R o u t e r

IPv6 over MPLSIPv6 over MPLS

I P v 6  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e

T r a n s l a t i n g  
G a t e w a y

T r a n s l a t i n g  
G a t e w a y

S e r v i c e  P r o v i d e r
M P L S  B a c k b o n e
S e r v i c e  P r o v i d e r
M P L S  B a c k b o n e

P E  R o u t e r

M P L S L S P s

I P v 6  
E n t e r p r i s e

I P v 6  
E n t e r p r i s e
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IPv6 designIPv6 design

• NodeB,  RNC,  SGSN ( Iu- ps)  a n d  M S C- S wil l  need an IPv6 
address

S h o u l d  b e  s i t e -l o c a l  a d d r e s s i n g

W h y  u s e  g l o b a l  u n i c a s t ?

• Subnet t ing

H o w  t o  u s e  t h e  h i e r a r c h i c a l  a d d r e s s  a r c h i t e c t u r e ?

g e o g r a p h i c a l

o t h e r :  t o  d i s c u s s  w i t h  c u s t o m e r

w h a t  w i l l  b e  t h e  n e x t  s t e p  i n  s p e c ?

• IPv4 for  the transport

R a d i o  e q u i p m e n t s  w i t h  I P v 6  t r a n s i t i o n  t o o l s

D e d i c a t e d  t r a n s i t i o n  d e v i c e s  (e n c a p  o v e r h e a d ? )  
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CoS CoS / / QoSQoS

• Remark1:  we do not  own a l l  the  gear

In such,  Mobile market is dif ferent from others for Cisco

As we play mainly on the transport  side,  we can only 
cover this part

• Remark2:  we have to re ly  on radio gear  /  vendors

Crit ical  functions are out of  our management

This has to be clear  for  any MSP
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Few words about RANFew words about RAN

• A b i s i s  t h e  r a d i o  i n t e r f a c e

Extremely complex

Lot of CoS/QoS parameters

often reduced (simplif ied) to the 4 UMTS classes

what about the management,  provisioning, measurement?

• Iub  is  the  f i rs t  l ink  to  p lay  wi th

If not wireless (Nokia)

R99 specif ies AAL2 designed for "the bandwidth efficient of low-rate, 
short,  variable length packets in delay sensitive applications"

But concerns about real QoS between voice and data

TSG RAN3 #8 (99)e19 documents the transmission problem

TSG RP#7 (00)0134 " QoS optimization for AAL2 connections over Iub
and Iur“ for resolution proposals

Radio gears (NodeB and RNC) issue

Cisco have TM4.0 compliant ATM switches
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When RAN wil l  speak IP …When RAN wil l  speak IP …

• Fr o m T S G  R 3 -0 1 1 1 4 9  

"The use of one exclusive L2 protocol shall not be standardised for 
IP transport. One or a l imited set of L2 protocols shall be specified 
and required." 

• T h i s  w i l l  o b v i o u s l y  b e  o n  A T M  a s  L 2  f o r  R 9 9  b a c k w a r d  
c o m p a t i b i l i t y

New protocol could be PPPmux (LIPE, CIP, MPLS’)

SDH is an easy alternative (e.g. Nokia)

• F o r  A T M

è IP to ATM CoS mapping stil l  to be done on Radio equipments

è Edge equipment should manage the congestion 

è ATM network continues to provide ATM QoS
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…radio equipment wil l  have to be …radio equipment wil l  have to be 
strong in IP strong in IP QoSQoS

• Iub and Iur QoS transport should rely on 
classification and marking done at their 
edge

• This is not GTP domain

• Should use PDP context negotiation result 
too?

• We can make assumption 
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IETF DiffIETF Diff -- ServServ Model:Model:
Scalability !Scalability !

Classification and Conditioning 

(Meter, marker, dropper,..)

PHB = Per Hop Behavior

(scheduling, dropping)

Core:
per class state

RNC

A g g r e g a t e  

B e h a v i o r

SGSN
IP PDN

IP-Iub

GGSN

Edge:
per subscriber/flow state

Aggregated Processing in Core

Scheduling/Dropping (PHB) 
based on DSCP

Aggregated Processing in Core

Scheduling/Dropping (PHB) 
based on DSCP

Aggregation on Edge

Many flows associated with a 
Class (marked with DSCP)

Aggregation on Edge

Many flows associated with a 
Class (marked with DSCP)
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IP in IP in the the RANRAN

IP  RNC

IP Node B

ATM CoS/ QoS A T M

R99 Node B

IP  RNC

IOS 
switch/
router

Router

IP over ATM

IP over any L2

IP Node B

8510

R99 RNC

Non- ATM transport  can use any physical  layer

(Note: routers will  have to support IPv6)

ATM transport enables R99 and IP node B’s 
c o-location and facility sharing

L2 QoS
L3 CoS/ 

QoS
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GTPGTP

• In  Core and UTRAN

• Use of  proposed Dif fServ classes 

E F

B E

4  A F  c l a s s e s  w i t h  3  d r o p p i n g  l e v e l s ?

• But mainly UDP traff ic ( for data,  TCP for sig )

D r o p  b e h a v i o r d u r i n g  c o n g e s t i o n  m a n a g e m e n t ?

• Marking and overal l  policy are key 

• Why not just IP prec (Class Selector 
Codepoint ) ?
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In the CoreIn the Core

• What about the mapping on MPLS core

M P L S  E X P  i s  3  b i t s  ( 8  c l a s s e s )

N e w  a g g r e g a t i o n  o f  c l a s s e s

Class Selector Codepoint

C o S t r a n s p a r e n c y

• But not only GTP traff ic in the core

N e e d  m o r e  c l a s s e s ?  C a n n o t  e x p a n d  E X P

A g g r e g a t e  b e h a v i o u r
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MPLS EndMPLS End-- toto-- End  QoSEnd  QoS
Design goalDesign goal

CE PE P PE CEP

Application flow

IGP flow

Marking
Shaping

Policing
(Contract)

IP
Shaping

LLQ
CBWFQ

MPLS
LLQ

CBWFQ

MPLS
LLQ

CBWFQ

MPLS
LLQ

CBWFQ

Access
Security

IP
Shaping

LLQ
CBWFQ
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DiffServ ArchitectureDiffServ Architecture
IPprecIPprec, DSCP, MPLS EXP, DSCP, MPLS EXP

Classifier Condit ioner Forwarding P H B Condit ioner

Funct ionalFunct ional b locksb locks

M e t e r i n g
D r o p p i n g
M a r k i n g
A c c o u n t i n g

S h a p i n gS c h e d u l i n g

D r o p p i n g

A C L
N B A R

Q P P B

CEF LLQ
C B W F Q

W R R  M D R R
W R E D
W E P D

TS
LFI

Cisco Implementation of  DiffServ Architecture Cisco Implementation of  DiffServ Architecture 

Identification

CoS 
Selection

Contract 
assurance Transmission

Queues 
access 

and

Congestion
management

Adaptation to 
contract

Adaptation to 
med ia

C A R
Policer

NetFlow
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MPLS Guaranteed Bandwidth MPLS Guaranteed Bandwidth 

• “ Guaranteed  QoS” is a unidirect ional  point-to-
point  bandwidth  guarantee  f rom Si te- Sx to Site-
Sy : 
“The Pipe Model ”

• “ Site” may include a  s ingle  host ,  a  “ pool ing 
point”,  etc.

1 0 . 2

1 0 . 1

1 1 . 5

1 1 . 6

C E

C E

C E

C E

N 1  M b / s  G u a r a n t e e

N 2  M b / s  

G u a r a n t e e
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IP

IP+ATM

R4/R5 IP MultimediaR4/R5 IP Multimedia

R99 Node B

RNC

SGSN

ATM
AAL2/5

IP PDN

RNC

IP Node B

Iu-b

Iu-cs

Iu-ps

GnIP+ATM
MPLS

IP (DCN, CDN,
VPN, VoIP, GTP, …)

PSTNMSC

GGSN

MSS

PSTN

MGW

IP
Iu-ps, IM

Iu-cs

Iu-r

Iu-b

AAL2/5

AAL5

IP

IP

MRF

IPv6

CSCFMGW

IP
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Phase 5: IP PeerPhase 5: IP Peer--ToTo--Peer Peer 

Node B

RNC

PSTN

SGSN

IP+ATM

Node B

IP

Iu-b
Iu-cs

Iu-ps

Gn

IP+ATM
MSS/
MGW

IP

CSCF

IP PDN

PSTN
MGW

IP+ATM

MGW

PDN GW

GGSN

MRF

CSCF

IP

MM

RNCS/
RBSF

R99/4/5
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Intelligence at the Intelligence at the 
EdgeEdge

45
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Enabling Mobile ServicesEnabling Mobile Services

Radio EdgeRadio Edge Mobile Internet EdgeMobile Internet EdgeAggregationAggregation

MMG: Mobile Multi-Service Gateway

SGSN VPN

Accounting

MSC
NAS

MMGMMG

Intranet

WLAN

2/2.5/3 G

Internet

ISP / ASP
MVNO

L2/L3 FeaturesL2/L3 Features

Session Establishment

IP Routing Forwarding

Address allocation

User authentication

Access selection

QoS

Accounting

VPN edge function

Services GWServices GW

Radius, DNS, DHCPRadius, DNS, DHCP

L4+ FeaturesL4+ Features

Service Profile

Content Policy

Caching & Content 
Switching

Optimization & 
Compression & 
Transformation

Charging GW

Subscriber& 
Appliance & 
Location ID

MIP
GRE

IPsec
L2TP

MPLS
IPV4
IPV6

ServicesServices

MIP
GRE

IPsec
L2TP
MPLS
IPV4
IPV6

ContentContent
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Why MMG ?Why MMG ?

• Not just GGSN / PDSN

• Aggregation Node for Mobile Edge 
• Mobile Internet Edge Enabler (Mobile Multi-Service Gateway)

GGSN / PDSN
Load Balancing

SSG
Content Awareness 

• Higher Capacity (PDP Contexts, PPP Sessions)
• High Availability 

• Asia Pac and US – need for large boxes
• EMEA – Combination of Large and Small boxes
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What is MMG ?What is MMG ?

MMG is a Family of Products which:
- Enables Mobile Internet Edge Services              

(Aggregation Layer)
- Provides a line of scalable products 
- Products for both GPRS and CDMA1x technologies

Product

Separate devices

Optimize/Compress 
& Transform

Control Model

Subscriber Control

Content Policy & Cache

Rack system

A la carte Rack Integrated
System

GGSN

PDSN

CSS11000

CE 590/7320

SSG/SSD

Cat 5K

L4 and Higher

Radius, DNS, DHCP, CGF,  
etc.

MMG Rack

MMG

CE/CSS/SSG

PDSN

SG/GGSN

IP RAN

Mgmt Systems



lbustini@cisco.com © 2000, Cisco Systems, Inc. 25

49Presentation_ID © 1999, Cisco Systems, Inc. 

Mobile Internet Edge Mobile Internet Edge –– Product PortfolioProduct Portfolio

Radar

01-25- 01 rf

Product

Separate devices

Optimize/Compress 
& Transform

Control Model

Subscriber Control

Content Policy & Cache

Rack system

Distributed System

A la carte Rack Integrated
System

Distributed System 
IP RAN

GGSN

PDSN

CSS11000

CE 590/7320

SSG/SSD

Cat 5K

L4 and Higher

Radius, DNS, DHCP, CGF,  etc.

MMG Rack

MMG

CE/CSS/SSG

PDSN

SG/GGSN

IP RAN

Integrated System

MMG

IP BTS

Mgmt Systems
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Cisco Mobile MultiCisco Mobile Multi--Service GatewayService Gateway
Regular Version Regular Version 

•Any type of VPN sessions mix
•Per-Session Traffic  Shaping
•Per-Session accounting
•Multiple sessions per-user
•Overlapping of IP Addresses
•HTTP redirection
•Mobile IP FA/HA
•VPN selection on any key

IOS Software ModulesIOS Software Modules
Optional ModulesOptional Modules

Cisco Cisco MMGMMG
Regular VersionRegular Version
Different FlavorsDifferent Flavors

GPMGPM

GPMGPM

GLM : GTP Load Balancer Module
GPM : GGSN Processing Module
GDM : GTP Director Module
PSM : Portal Support Module

GDMGDM

GLMGLM

PSMPSM

GPM FlavorGPM Flavor
GGSN Processing ModuleGGSN Processing Module

GDM FlavorGDM Flavor
GTP Director Module GTP Director Module 

GLM Flavor GLM Flavor 
GTP Load Balancer Module GTP Load Balancer Module 

PSM Flavor PSM Flavor 
Portal Support Module Portal Support Module 
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Cisco Mobile MultiCisco Mobile Multi--Service GatewayService Gateway
Tall Version Tall Version 

•Any type of VPN sessions mix
•Per-Session Traffic  Shaping
•Per-Session accounting
•Multiple sessions per-user
•Overlapping of IP Addresses
•HTTP redirection
•Mobile IP FA/HA
•VPN selection on any key

1*T3 Patch Panel1*T3 Patch Panel

Cisco MMG

GLM : GTP Load Balancer Module
GPM : GGSN Processing Module
VCM : VPN Concentrator Module
PSM : Portal Support Module
SCM : System Controller Module

GPMGPM

Cisco MMG

CATCAT SwitchSwitch

VCMVCM

PSMPSM

SCMSCM

Optional ModulesOptional Modules

Mandatory ModulesMandatory Modules

Cisco Cisco MMG Tall MMG Tall 
VersionVersion

1Million sessions

GPMGPM

GPMGPM

GPMGPM

GPMGPM

GPMGPM

..

..

..
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Cisco Mobile MultiCisco Mobile Multi--Service GatewayService Gateway
Grande VersionGrande Version

•Any type of VPN sessions mix
•Per-Session Traffic  Shaping
•Per-Session accounting
•Multiple sessions per-user
•Overlapping of IP Addresses
•HTTP redirection
•Mobile IP FA/HA
•VPN selection on any key

S
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Air Intake (Front) 

Air Exhaust (Rear)
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Single Chassis 
Solution
2 Million sessions

Cisco Cisco MMG MMG 
Grande VersionGrande Version
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• Common control model regardless of mobile access technology 
(GPRS, PDSN, 802.11 AP, etc) - IP

• Bridge between the Intelligent Network and IP.  That bridge 
allows retrieval and manipulation of data in multiple domains 
transparently.

• Migration path away from IN-specific applications to IP 
applications that are applicable in both environments

• Allows division of features between GGSN and SSG to be 
controlled, depending on Network Topology, without impact to 
portals and applications.

• Enables common backend for various access methods, 
simplifies operator’s burden and integrator’s task

• Enables third-party portals to control and deal with a wider 
variety of Cisco access technologies and service features

• Path to L4+ service management

CiscoCisco’’s Value Adds Value Add
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Questions?Questions?

2213
1313_06_2000_c2



lbustini@cisco.com © 2000, Cisco Systems, Inc. 28

© 2000, Cisco Systems, Inc. 


