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Trendsin New Teecommunication Services

Penetration
4001

3000

Zvly //  _~nternet access)

BEVIiewIiEN

1000

~

Japan =
(Inter net access)

9212 9312 9412 9512 9612 9712 9812 99.12

SOURLEA catani 1 SCC2006 ~ ' P



Number of Telecom Customersin Japan
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Key Events

1960’s Nationwide Networ k
1970’s Dial Connection
1980’s Global Dial Connection, Digital I ntegration

1990’'s Internet Explosion
(1998 Internet traffic exceedstelephonetraffic.)

2000 Mobile phones exceeded fixed telephones
Mobile Internet (i-Mode) : 8M usersin 1.5yrs

-2010 |IT & Home Electronics, Digital Migration ? ?
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Estimated VPN Market in Japan

(billion yen)
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Y ear 1998 1999 22000 2005 -Assumption: 30% of high-speed
leased line and FR/CR customers
Yen " | 26 billion| 68 billion |300 billion| Will use IP-VPN in 2005.
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Market for Multimedial T Servicesin Japan
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Technology Trends
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Distribution of Internet2 Projects
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Distribution of Internet2 Projects
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Digital TV Broadcasting in Japan
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(Mega Wave) Number of TV customers

TV: 27 million
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CS. 1 million
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Telecom at a glance

Global telephone services with guar anteed
qguality (233 countries/regions)

High scalability
Advanced capability (e.g. IP over ATM)

Matured traffic engineering
Predictable/measur able traffic

Quick recovery from network failure
Easy E-E network operation

Stable growth (e.g., 8%/year in USA traffic, 4B
subscribersin Y 2K)
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Internet at a glance

Non-guaranteed QoS :Best Effort

Global connectivity:
| P: 96countries, UUCP: 144 countries,
e-mail:173 countries

L ow scalability
Enhancing new services: CO emulation

Prematuretraffic engineering
Hard to predict/measuretraffic

Hard to recover from network failures
Complicated E-E network operation
High growth (e.g. 100% /year in USA traffic)
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Characterizations of Internet & Telecom
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Networ k Management for NGN

e Connectionlesstype network
— controls at transport layer (TCP)
— controls by host servers (end systems)

— [imited capability by end system control
— user demandsfor cheap but unreliable services

e Connection-type
— controls at network layer
— controls by network nodes

— real time voice, moving picture(streaming signals)
— user demandsfor reliable services
e Likely Solution
— connectionless + connection emulation
— end system control + networ k node contr ol
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Somerequirementsto NG

e Reliable

— proven technology
— self healing

e Bandwidth M anagement
— limited bandwidth need management

e Quality of Service

— some flows need timeliness or constant bit rate

Source: Based on R. Goode, Global |Pv6 Summit, Paris,1999.10
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Some Reguirementsto NGl

e Priority Levels

— some messages outrank other ones

« Simpleto Manage

— Infrastructure must not be too complex to
manage

e | ow Protocol Over head

— limited bandwidth must be used efficiently
(header compression, multicasting)

Source: Based on R. Goode, Global |Pv6 Summit, Paris,1999.10

K. Asatani, ISCC 2000



| Pv6

0000000IPOOOOOO 128000
(320 0 0 O 1 Pv40

ooobobooodoootdoon
goooogiP
Jooboodoootdboodboootdood
Jooboobdoootdboodotdbobootdbooboddn
JoodoododdoqQoSh [

Jopobobooooobooooobooobbbobbd
0 oo

Dopvad OO0 O0odoonnoon
ooboboobodoobotdnn
000000000 OoOooOooooag )

K. Asatani, ISCC 2000



| Pvb6 Features

Extended IP Address Space 128bit (32bitll | Pv4L]
Auto-configuration

Mobility

Multicast, Anycast

IPSec

Flow label

Backward compatibility

Better performance

Compact & simple header

10 Future extension (extended header)

© 00 N O O b WD B
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Requirementsfor NGN

attribute

QoS

Primary Objective

Connection do not care

Security

Dependability low with less price &

E-to-E operability

Cost/bit

Charging
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Networ k Resour ce M anagement Overview

QoS Non-Guar anteed QoS Guaranteed

>
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New Paradigmsin Communication Networks
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Platform Servicesfor |nformation Sharing

Users

oI ntranet °ITS
«Extranet *Government

VAN § -Medical

Residential Users |

*Contents delivery
*Home banking
*Online share trading §

Platfor m Services

Billing& [UsageTracking | _Encryption
Accountingll & Charging [ Authentication

F

ml Stream datatransfer I Storage data transfer §# Multicast

ATM, P

INetwerk infrasiructures (SDH;L WIDM,, filber, cable, bullding)
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Backbone Transport Network Strategies
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M ultimedia Communications and QoS
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Simple and High-Speed Photonic Networ ks

Wavelength Path
- Tera bit/s Networ k
- Small Delay Backbone
- Cost-Effective Networ k

PTS:Photonic Transport System
PAD:Payload Assembler-Disassembler
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Wavelength Router

Wavelength Demux Wavelength M ux

Wavelength Router

T ¢ L ocal Access

Source: M. Murata, K. Kitayama & H. Miyahara
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Access Service Lineup

Enterprise Home, SOHO
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QoS Architecture

Q0S viewed O/, Sers user evaluation

Intra-media uality

Q0S ol applications (e.0. e'edday
(e.q. syncl]
: pr
end System performance %ﬂaﬁspe%ggﬁ
: throughput
network performance (NPO) delay, latency
, , : throughput lielecom
network element perfiormance delay N

Stlfaleqy/

NPO : Network Performance Objectives
EDO : Equipment Design Objectives
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QoS for WWW Server Access

Terminal . Internet Access RAS I[P NW WWW Server
Address Resolution at DNS
Accessto RAS
> DNS

Dial-up
CATV etc

S

RAS

Data Download

Access to WWW Server
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: -RAS
—Tgfevglslcll\tlcvof Perfor mance -Throughput -Server _
-Congestion at -Packet L oss Response Time

-Packet L oss

RAS

Performance Parameters
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Delay Distribution in Web Downloading

Source: Y.Fujita, M. Murata & H.Miyahara,Trans.|EICE, 1998.
Based on the data at ftp://www.telcor dia.com/pub/huitema/stats
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QoS Role is Growing

\/ery Old Days: ’ Q0SS hardio
Miission Pessiblieor Impossible MERaeeE
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) 4
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Emeraing| rechnolegy & Services Price Options
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Scope & |nvolvement of ATM Standards

1980's 1990's 2000’s

NGN

Basic SVC/SVP
Concepts Cell Relay [IPoverATM/

Multi-QoS MIPLS
TUSR(ECHER)
ATM
ForUrr) LANE (ATM-LAN)

. . Telecom/I nformation/

Telecom Industries t UAYVIC Broadcast | ntegration
[soc/  Teecom/IP

Computer Industries t [ETE Integration

CATV Industries ‘.‘
| nter net | ndustries
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Scope & |nvolvement of | P Standards

-1980's 1990's 2000’ s-

P TCP/IPv4 RTP Qo5
VolP i el

MPOA LAN/WAN
+ I
, Telecom/I nfor mation/
t Broadcasts I ntegration
1+

Broadcast | ndustries
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ITU-T, TIPHON & IETF

[TU-T;
Requirements(Contributions)
Naming/Addressing
QoS
I nter oper ability

Recommendations

Integrated Keeper
Global country code

= ©IN

I lRequirements

<G>

Collaboration

RFCs

Mieefzlee)

enam: new numbering
iptel: 1P Telephony
sip: Session Initiation Protocol
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I TU-T IP-Project & Study Items

Service | nterwork

[ P Multimedia Applications -

<P Signaling e
@Work Capabilities >

@erwor king >

| P Ferfor rrrelrice SG13, SG2, SG12

| P Transport S

AcCcess

N

Network Operation

Address, Numbering, Routing

Network Architecture, Framework

Network Engineering
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| P Networ k Performance Framewor k

Perfor mance .
Phase Criteria Speed Accuracy Dependability
Connection Setup [IPAIIEIEpn Ny ConnECHon SEit|
Higher L ayer |PRElephony Applicanon
User Information IP """"
Transfer |
L ower Layer
Connection Release =

Availability (Reliability)

[PNEWor AVt

Network Synchronization & Time Distribution Performance

RN ENVOIKESYIICHIONIZEN GRESIN I EXDISHUTCNEPEROIINENCE;
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Availability Parameters

| P. Service Availability | P. Service

Unavailable Parameters Available

Unavailability: | P Packet Loss Ratio(IPLR) > C1
C1=0.75 (Other candidates: 0.9 and 0.99)
M easurement duration: 5 minutes
Metrics:
Percent | P service unavailability (PlU)
Percent | P service availability (PI1A)
Unit = % Time Ratio
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<4— QoS Technology —p

QoS Technology In I P Networks

<4— Traffic Type

>

@ N
S /8

o Q XN

(€N QT

N
\,60 o

N
A

@\

& O
>
\i‘\ooQ

Best Effort

Controlled L oad
Service

Intserv _
Guaranteed Service

Expedited Forwarding
Per Hop Behavior

Diffserv Assured Forwarding

Per Hop Behavior

| TU-T Draft Rec. Y.1001“ |P Framework”

Data
Visual

Voice

GS:Guaranteed Service
CLS.Controlled L oad Service
AF:Assured Forwarding
EF:Expedited Forwarding
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TIPHON QoS Class

QoS Class =]=1) HIGH MEDIUM Best Effort
Total QoS > PSTN/I SDN PSTN/ISDN | Celular(GSM) Usable
voice Transmisson|  ynder study > 85 > 70 > 50
Quality(G.109)
Voice Quality >G.711 >G.726(32kbps) | >GSM-Full Rate| Not Specified
E-E Delay
TIPHON-05001 < 150ms < 250ms < 450ms <Not Specified
T1PHON-05006 < 150ms < 250ms < 350ms < 450ms
TIPHON-05009 < 100ms < 100ms < 150ms < 250ms

TIPHON : Telecommunications and I nternet Protocol
Har monization Over Networks
95 % Values
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|P QoS & Performance Studiesin IETF

Subj ect IETF WGs
IVl easur ement
0 O IP Packet Transfer Performance | P Performance Metrics WG(ippm)
[0 0 AP Flow Performance Real-time Traffic Flow Measurement WG (rtfm)

O O

NW Elements Benchmarking

Benchmarking M ethodology WG (bmwg)

[
—

Operation & Management

0O

O O

O O

0O

M onitoring SNM P Version 3WG (snmpv3)
XXX MIB WG
00O xxx = Ethernet, Physical Topology,rmon
Management Distributed Management WG (disman)
Policy Framework WG (palicy)
Internet Traffic Engineering WG (tewg)
QoS Control Integrated Services WG (intserv)

Differentiated Services WG (diffserv)
Multipretocol Label Switching WG (mpls)
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Other Organizations (1)

The ATM Forum

[ IP over ATM & Traffic Management

[1 0 - FAST (Framed ATM over SONET/SDH transport)
[0 O - Mapping Diffservinto ATM Service Class

[ O - GFR(Guaranteed framerate)

T1 Committee
- T1A1.2 Network Survivability performance
- T1A1.3 Performance of Digital Networ ks and Services
T1A1-14 Active Specification and Allocation of Internet Service
Performance
- T1IA15 Multimedia Communications Coding and Perfor mance
- T1A1.7 Signal Processing and Networ k Performance for
Voiceband Services
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Other Organizations (2)

|OPS.ORG (INTERNET OPERATORS GROUP)
[1 OO Objective: IP Operations & Performances
O O firedrillsand smurf

NIMI (National Internet Measurement | nfrastructure)
[ O Project in NSF (National Science Foundation)
[0 O Objective: P Quality Metrics and M easur ement

Vol P-QoS-Forum

[1 [J Objective: Vol P QoS M anagement
O O

QoS Forum

[0 O Objective: QoS Control
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| ssuesin Next Generation Networ ks/Services

 Maintaining or even Improving Telecom QoS levels
e More QoS Guarantee other than the Best Effort
e More Secure

« MoreRéliable:
Servers/Routers recoveriestake longer time.

e MoreMobile

e Charging/Accounting Capabilities

 Next Generation Networks penetration?
Applications Driven or Network Driven?
What is(are) thekiller application(s)?
| nter oper ability with legacy telecom applications

K. Asatani, ISCC 2000



Challenges

Killer Technology

Killer Applications:
Telephone & Internet, what else?

Standards
| mplementation

Collaborations among Service Venders,
Equipment Venders & Users

Users Demands & Support

Quality and Reliability is“MUST” even for
Best Effort Services.
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