
NTT DoCoMo Confidential    <1>3GPP all-IP workshop (Nice, 7-9/2/2000)

Makoto Furukawa
NTT Mobile Communications Network, Inc.

7-9 February, 2000

Expectation to All IP NWExpectation to All IP NW

 and its evolution and its evolution



NTT DoCoMo Confidential    <2>3GPP all-IP workshop (Nice, 7-9/2/2000)

years
1997 2001 2010

1

10

100

PDC-P
without QoS

1000

T
raffic

Data

Voice

P
erform

ance

IMT-2000 step1

with QoS

IMT-2000 step2
(?)

with QoS

IMT-2000

I M T - 2 0 0 0
Data Traffic

I M T - 2 0 0 0
V o i c e  T r a f f i c

Evolution scenario of  NTT DoCoMoEvolution scenario of  NTT DoCoMo

PDC-P

-Start PDC-Packet service
on March 1997
-Start i-mode service on
PDC-P on February 1999

IMT-2000 step1 
-launch on 2001,spring

-Integrated Network Architecture by
ATM to provide both voice and IP
data traffic with Quality of Service

-should be evolved to accommodate
explosive increase of data traffic
-easy to enhance and provide new
services

IMT-2000 step2  (?)

2nd generation Data traffic

2nd generation Voice traffic



NTT DoCoMo Confidential    <3>3GPP all-IP workshop (Nice, 7-9/2/2000)

DoCoMo network features

PDC/PDC-P IMT-2000 step1 IMT-2000 step2 (?)

Speed

QoS

Service

 up to 28.8kbit/s

 none(best effort)

 up to 2Mbit/s

 support

• Connect to IP NW
• “i-mode”service

Standard proprietary Based on R99 Based on evolved R99

 enrich

A point of service view,A point of service view,
it is important to enrich services rising above R99.it is important to enrich services rising above R99. 
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Requirements for next evolution

Enrich and enlarge service contents.
     - develop CN service entity easily
     - harmonize with IP service provided by ISP

ServiceService

All IP is one of alternatives.

(We expect All IP is suitable for above service requirements.)

ImplementationImplementation

We should  respect R99 specification.
R00 should be evolution from R99.

How to realize?
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Objective and issuesObjective and issues

(a) Service flexibility, extension,
Cost reduction

-Easy to develop service applications
-Infrastructure cost reduction by multi-vendor

↓
Issues

•Service control, software structure, Open API
•Separation service from transportation

(b) Harmonization mobile and IP service

-new IP services based on mobile information
(location, billing, authentication etc.)

↓

Issues

•Core Network information transforming server

•Interface between CN and ISP servers

ServiceService

(c) IP extension for mobile 
communication

-handling huge IP data traffic
(avoid traffic concentration and realize optimum routing)

-support QoS
↓

Issues
•Scalable IP network performance(delay, quality etc.)

•IP Mobility, IP QoS

Applying All-IPApplying All-IP
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Next generation network modelNext generation network model

RAN

CA SA

APIAPI

Transport function Transport function

IP routing network

CNCN
informationinformation

serverserver (b)(a)
(a)

Core Network

SA

APL

OS

(c)

Apply open API
-Parlay
- JAIN

- fullcircle
 etc.

APL

OS

APL

OS
Separation

service entity
from

transport

APIAPI

CA: Call Agent
SA:  Service Agent

APIAPI
APIAPI

ISP/internet

IPIP
applicationapplication

serverserver
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((a) Service flexibility, extension, cost reductiona) Service flexibility, extension, cost reduction

Service set

Application
 #1

Application
 #2

Application
 #3

Application
 #n

Hardware
Hardware

Hardware
Infrastructure (Hardware and OS)

add

Open APIOpen API

Multi-vendor

• 3rd party product
• Newly developed
function

original functioncommon function

Share and
reuse among

operators

Cost
reduction

((JAIN,Parlay,fullcircle etc.)JAIN,Parlay,fullcircle etc.)

By applying Open API 
-　obtain application portability, reusability
-　Infrastructure cost reduction
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((b) Harmonization mobile and IP serviceb) Harmonization mobile and IP service

Server

Transport
function

Transport
function

RANRAN

IP services using mobile NW informationIP services using mobile NW information

End user

InternetInternet

Core networkCore network

Location
Bill

Authentication

InteractionInteraction

Provide harmonized new IP services 
between mobile NW and IP application server
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((c) IP extension for mobile communicationc) IP extension for mobile communication

•• Caused by tunneling, traffic concentration to gate nodeCaused by tunneling, traffic concentration to gate node

and detour routingand detour routing

→→  IP mobility  IP mobility

•• Supporting quality of services is requiredSupporting quality of services is required

→　→　IP IP QoSQoS

Handle huge IP/data traffic and support QoS 
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User IP routingUser IP routing

GTPGTP
tunnelingtunneling

AP
Server

GGSN

SGSN

GGSN

SGSN

Core networkCore network

User A

Edge Edge

AP
Server

GW GW

User BUser A User B

External IP Network

Internet
other ISPs

Internet
other ISPs

Concentration
 at GGSN

Detour
Routing

• Core network should introduce IP Mobility instead of tunneling

Evolution PointEvolution Point

IMT-2000 step1 IMT-2000 step2

Optimum 
routing

User IP routingUser IP routing
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ScheduleSchedule

R00R00 R01R01

Establish All-IP foundation

Model revision in order to support

R99 services
　　- R00 should be evolution from R99
　　- separation call control from transport

33GPPGPP

Relate to:Relate to:
  JAIN/Parlay  JAIN/Parlay
  IETF  IETF

Now coping with
these issues

Clarify All-IP new requirements     Reflect new requirements

　- Apply Open API
　- Interface between Mobile NW and IP server 
　- IP mobility, IP QoS

These issues are
needed
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ConclusionConclusion

••  In All IP NW we should have some key issues about services rise aboveIn All IP NW we should have some key issues about services rise above

R99 service.R99 service.

•• In R00, we should establish All IP foundation first, and clarify All IP In R00, we should establish All IP foundation first, and clarify All IP

evolving function.evolving function.

•• In R01, we would standardize All IP evolving issues. In R01, we would standardize All IP evolving issues.

　　　　- applying Open API- applying Open API

　　　　- how to interact between Mobile NW and IP server- how to interact between Mobile NW and IP server

　　　　- IP mobility, IP- IP mobility, IP QoS QoS

DoCoMo’s requirements for next NW evolution 
would be realized in R01

ProposalProposal
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AppendixAppendix
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<Technical Points>

•The Packet-switching network is added on the circuit-switching network

•only best effort service

•The fault tolerant computer is used as server

PDC and PDC-P network architecture

BS BCE

MS

DTE

MSC

HLR

+

MSC PSTN/ISDN/PLMN

PDC-P (PS)PDC-P (PS)

PDC ( CS )PDC ( CS )

Server

Router

BCE:Base control equipment
BS   :Base station
DTE:Data terminal equipment
MS  :Mobile station
MSC:Mobile switching center
HLR:Home location registration
PDL:Personal digital Cellular
PDC-P:Personal digital Cellular-packet 
PSTN:Public switched telephone network
ISDN:Integrated services digital network
PLMN:Public land mobile network

NTT DoCoMo

IP-NW(Intranet)

Internet

Server
(WAP etc.)AP Servers

(i-mode etc.)

Intranet

Router
+

Server
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IMT-2000 system step1 network architecture

<Technical Points>

-Packet switching network and Circuit Switching network are integrated into

 one ATM switching network.

-Support QoS with ATM-SVC

-Integrated network enable to reduce the deployment cost and load of

 operation and maintenance

RNC:Radio network control
BS   :Base station
DTE:Data terminal equipment
MS  :Mobile station
HLR:Home location registration
PSTN:Public switched telephone network
ISDN:Integrated services digital network
PLMN:Public land mobile network

Integrated Node

HLR
W-CDMA

MS

DTE

BS RNC

ATM 
SwitchingPacket Switched

 Function

Circuit Switched
 Function

Packet Switched
 Function

Circuit Switched
 Function

NTT DoCoMo

IP-NW(Intranet)

Internet

Server
(WAP etc.)AP Servers

(i-mode etc.)

Intranet

PSTN/ISDN/PLMN


