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What I learned from Euro 2000
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OutlineOutline

•• Trends in ServicesTrends in Services
•• Trends in TechnologiesTrends in Technologies
•• Telecom Networks & InternetTelecom Networks & Internet
•• Requirements to NGNRequirements to NGN
•• Network Strategies for NGNNetwork Strategies for NGN
•• QoS Strategies for NGNQoS Strategies for NGN
•• Issues & ChallengesIssues & Challenges
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Trends in New Telecommunication ServicesTrends in New Telecommunication Services
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Number of Telecom Customers in JapanNumber of Telecom Customers in Japan
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Growth of Internet TrafficGrowth of Internet Traffic

Source : IGI ConsultationSource : IGI Consultation
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Key EventsKey Events

•• 19601960’’s  Nationwide Networks  Nationwide Network

•• 19701970’’s  Dial Connections  Dial Connection

•• 19801980’’s  Global Dial Connection, Digital Integrations  Global Dial Connection, Digital Integration

•• 19901990’’s  Internet Explosions  Internet Explosion
((1998     Internet traffic exceeds telephone traffic.)1998     Internet traffic exceeds telephone traffic.)

•• 2000     Mobile phones exceeded fixed telephones 2000     Mobile phones exceeded fixed telephones 
Mobile Internet (iMobile Internet (i--Mode) : 8M users in 1.5 yrsMode) : 8M users in 1.5 yrs

•• --2010    IT & Home Electronics,  Digital Migration ? ? 2010    IT & Home Electronics,  Digital Migration ? ? 
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Estimated VPN Market in JapanEstimated VPN Market in Japan
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Technology TrendsTechnology Trends
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Distribution of Internet2 ProjectsDistribution of Internet2 Projects
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Distribution of Internet2 ProjectsDistribution of Internet2 Projects
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Digital TV Broadcasting in JapanDigital TV Broadcasting in Japan
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Telecom at a glanceTelecom at a glance

•• Global telephone services with guaranteed Global telephone services with guaranteed 
quality (233 countries/regions)quality (233 countries/regions)

•• High scalabilityHigh scalability
•• Advanced capability (e.g. IP over ATM)Advanced capability (e.g. IP over ATM)
•• Matured traffic engineering Matured traffic engineering 

Predictable/measurable trafficPredictable/measurable traffic
•• Quick recovery from network failureQuick recovery from network failure
•• Easy EEasy E--E network operationE network operation
•• Stable growth (e.g., 8%/year in USA traffic, 4B Stable growth (e.g., 8%/year in USA traffic, 4B 

subscribers in Y2K)subscribers in Y2K)
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Internet at a glanceInternet at a glance

•• NonNon--guaranteed QoS :Best Effortguaranteed QoS :Best Effort
•• Global connectivity:Global connectivity:

IP: 96countries, UUCP:144 countries, IP: 96countries, UUCP:144 countries, 
ee--mail:173 countriesmail:173 countries

•• Low scalabilityLow scalability
•• Enhancing new services: CO emulationEnhancing new services: CO emulation
•• Premature traffic engineeringPremature traffic engineering

Hard to predict/measure trafficHard to predict/measure traffic
•• Hard to recover from network failuresHard to recover from network failures
•• Complicated EComplicated E--E network operationE network operation
•• High growth (e.g. 100%/year in USA traffic)High growth (e.g. 100%/year in USA traffic)
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Characterizations of Internet & TelecomCharacterizations of Internet & Telecom

highhighlowlowCost/bitCost/bit
on usageon usageflat/on usageflat/on usageChargingCharging

highhighlowlowEE--toto--E operabilityE operability

highhigh?/?/lowlowDependabilityDependability

highhighlowlowSecuritySecurity

connectionconnectionconnectionlessconnectionlessConnectionConnection

real timereal timereachiabilityreachiabilityPrimary ObjectivePrimary Objective

guaranteedguaranteednonnon--guaranteedguaranteed
best effortbest effortQoSQoS

TelecomTelecomInternetInternet
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Network Management for NGNNetwork Management for NGN
•• Connectionless type network                                     Connectionless type network                                     
→→→→→→→→ controls at transport layer (TCP)                     controls at transport layer (TCP)                     
→→→→→→→→ controls by host servers (end systems)controls by host servers (end systems)
–– limited capability by end system controllimited capability by end system control
–– user demands for cheap but unreliable servicesuser demands for cheap but unreliable services

•• ConnectionConnection--type                                                            type                                                            
→→→→→→→→ controls at network layer                                      controls at network layer                                      
→→→→→→→→ controls by network nodescontrols by network nodes
–– real time voice, moving picture(streaming signals)real time voice, moving picture(streaming signals)
–– user demands for reliable servicesuser demands for reliable services

•• Likely SolutionLikely Solution
–– connectionless + connection emulationconnectionless + connection emulation
–– end system control + network node controlend system control + network node control
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Some requirements to NGISome requirements to NGI

•• ReliableReliable
–– proven technologyproven technology
–– self healingself healing

•• Bandwidth ManagementBandwidth Management
–– limited bandwidth need managementlimited bandwidth need management

•• Quality of ServiceQuality of Service
–– some flows need timeliness or constant bit ratesome flows need timeliness or constant bit rate

Source: Based on R. Goode, Global IPv6 Summit, Paris,1999.10



K. Asatani, ISCC 2000

Some Requirements to NGISome Requirements to NGI

•• Priority LevelsPriority Levels
–– some messages outrank other onessome messages outrank other ones

•• Simple to ManageSimple to Manage
–– infrastructure must not be too complex to infrastructure must not be too complex to 

managemanage

•• Low Protocol OverheadLow Protocol Overhead
–– limited bandwidth must be used efficiently limited bandwidth must be used efficiently 

(header compression, multicasting)(header compression, multicasting)

Source: Based on R. Goode, Global IPv6 Summit, Paris,1999.10
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IPv6IPv6の技術的特徴の技術的特徴の技術的特徴の技術的特徴の技術的特徴の技術的特徴の技術的特徴の技術的特徴

•• １．拡張された１．拡張された１．拡張された１．拡張された１．拡張された１．拡張された１．拡張された１．拡張されたIPIPアドレス空間アドレス空間アドレス空間アドレス空間アドレス空間アドレス空間アドレス空間アドレス空間 128128ビットビットビットビットビットビットビットビット
((((((((3232ビット：ビット：ビット：ビット：ビット：ビット：ビット：ビット：IPv4IPv4））））））））

•• ２．２．２．２．２．２．２．２．自立的な構成技術　低管理コスト自立的な構成技術　低管理コスト自立的な構成技術　低管理コスト自立的な構成技術　低管理コスト自立的な構成技術　低管理コスト自立的な構成技術　低管理コスト自立的な構成技術　低管理コスト自立的な構成技術　低管理コスト
•• ３．モバイル３．モバイル３．モバイル３．モバイル３．モバイル３．モバイル３．モバイル３．モバイルIPIP
•• ４．４．４．４．４．４．４．４．マルチキャスト、エニｰキャストのサポートマルチキャスト、エニｰキャストのサポートマルチキャスト、エニｰキャストのサポートマルチキャスト、エニｰキャストのサポートマルチキャスト、エニｰキャストのサポートマルチキャスト、エニｰキャストのサポートマルチキャスト、エニｰキャストのサポートマルチキャスト、エニｰキャストのサポート
•• ５．セキュリティの組み込みによるセキュリティ向上５．セキュリティの組み込みによるセキュリティ向上５．セキュリティの組み込みによるセキュリティ向上５．セキュリティの組み込みによるセキュリティ向上５．セキュリティの組み込みによるセキュリティ向上５．セキュリティの組み込みによるセキュリティ向上５．セキュリティの組み込みによるセキュリティ向上５．セキュリティの組み込みによるセキュリティ向上
•• ６．フローラベルによる６．フローラベルによる６．フローラベルによる６．フローラベルによる６．フローラベルによる６．フローラベルによる６．フローラベルによる６．フローラベルによるQoSQoS制御制御制御制御制御制御制御制御
•• ７．既存のインターネットアプリケーションへの後方７．既存のインターネットアプリケーションへの後方７．既存のインターネットアプリケーションへの後方７．既存のインターネットアプリケーションへの後方７．既存のインターネットアプリケーションへの後方７．既存のインターネットアプリケーションへの後方７．既存のインターネットアプリケーションへの後方７．既存のインターネットアプリケーションへの後方

一貫性一貫性一貫性一貫性一貫性一貫性一貫性一貫性
•• ８．８．８．８．８．８．８．８．IPv4IPv4よりも優れたパフォーマンスよりも優れたパフォーマンスよりも優れたパフォーマンスよりも優れたパフォーマンスよりも優れたパフォーマンスよりも優れたパフォーマンスよりも優れたパフォーマンスよりも優れたパフォーマンス
•• ９．コンパクトで単純なヘッダ構成９．コンパクトで単純なヘッダ構成９．コンパクトで単純なヘッダ構成９．コンパクトで単純なヘッダ構成９．コンパクトで単純なヘッダ構成９．コンパクトで単純なヘッダ構成９．コンパクトで単純なヘッダ構成９．コンパクトで単純なヘッダ構成
•• １０．将来への拡張性（拡張ヘッダ１０．将来への拡張性（拡張ヘッダ１０．将来への拡張性（拡張ヘッダ１０．将来への拡張性（拡張ヘッダ１０．将来への拡張性（拡張ヘッダ１０．将来への拡張性（拡張ヘッダ１０．将来への拡張性（拡張ヘッダ１０．将来への拡張性（拡張ヘッダ ））））））））
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IPv6 FeaturesIPv6 Features

•• 1  1  1  1  1  1  1  1  Extended IP Address Space Extended IP Address Space Extended IP Address Space Extended IP Address Space Extended IP Address Space Extended IP Address Space Extended IP Address Space Extended IP Address Space 128bit (32128bit (32bitbitbitbitbitbitbitbit：：：：：：：：IPv4IPv4））））））））
•• 2  Auto2  Auto2  Auto2  Auto2  Auto2  Auto2  Auto2  Auto--------configurationconfigurationconfigurationconfigurationconfigurationconfigurationconfigurationconfiguration
•• 3  Mobility3  Mobility3  Mobility3  Mobility3  Mobility3  Mobility3  Mobility3  Mobility
•• 4  Multicast, 4  Multicast, 4  Multicast, 4  Multicast, 4  Multicast, 4  Multicast, 4  Multicast, 4  Multicast, AnycastAnycastAnycastAnycastAnycastAnycastAnycastAnycast
•• 5  5  5  5  5  5  5  5  IPSecIPSecIPSecIPSecIPSecIPSecIPSecIPSec
•• 6  Flow label6  Flow label6  Flow label6  Flow label6  Flow label6  Flow label6  Flow label6  Flow label
•• 7  Backward compatibility7  Backward compatibility7  Backward compatibility7  Backward compatibility7  Backward compatibility7  Backward compatibility7  Backward compatibility7  Backward compatibility
•• 8  Better performance8  Better performance8  Better performance8  Better performance8  Better performance8  Better performance8  Better performance8  Better performance
•• 9  Compact & simple header9  Compact & simple header9  Compact & simple header9  Compact & simple header9  Compact & simple header9  Compact & simple header9  Compact & simple header9  Compact & simple header
•• 10 Future extension (extended header)10 Future extension (extended header)10 Future extension (extended header)10 Future extension (extended header)10 Future extension (extended header)10 Future extension (extended header)10 Future extension (extended header)10 Future extension (extended header)
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Requirements for NGNRequirements for NGN

lowlowCost/bitCost/bit
flat/on usageflat/on usageChargingCharging

highhighEE--toto--E operabilityE operability

low with less price & low with less price & highhighDependabilityDependability

low with less price & low with less price & highhighSecuritySecurity

do not caredo not careConnectionConnection

reachiability & real timereachiability & real timePrimary ObjectivePrimary Objective

nonnon--guaranteed QoS with less price guaranteed QoS with less price 
& & guaranteed QoSguaranteed QoSQoSQoS

valuesvaluesattributeattribute
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Network Resource Management OverviewNetwork Resource Management Overview

Statistic Network
Resource Management 

ATM VBR

Statistic NetworkStatistic Network
Resource Management Resource Management 

ATM VBRATM VBR
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No Network Resource No Network Resource 
ManagementManagement
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Statistic NetworkStatistic Network
Resource ManagementResource Management

ATM UBRATM UBR
ATM ABRATM ABR

Deterministic Network Deterministic Network 
Resource ManagementResource Management

ATM CBRATM CBR
Internet RSVPInternet RSVP

QoS GuaranteedQoS GuaranteedQoS NonQoS Non--GuaranteedGuaranteed

ConnectionlessConnectionless

ConnectionConnection

Statistic Network
Resource Management 

DiffServe

Statistic NetworkStatistic Network
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Information SharingInformation Sharing

NGNNGN

New Paradigms in Communication NetworksNew Paradigms in Communication Networks

TelephoneTelephone Data CommunicationData Communication

FR, CR, IPFR, CR, IP

Next Generation Next Generation 
Internet++Internet++

InformationInformation--Sharing Sharing 
PlatformPlatform

APLAPL
Multimedia Multimedia 
ApplicationApplication
ServicesServices

DataData
Transport Transport 
ServicesServices

Telephone Telephone 
ServicesServices

Transport Transport 
NetworkNetwork

(STM, ATM, WDM)(STM, ATM, WDM)
Telephone, ISDNTelephone, ISDN
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Platform Services for Information Sharing Platform Services for Information Sharing 

ATMATM, , IPIP

Network infrastructures (SDH, WDM,  fiber,  cable, building)Network infrastructures (SDH, WDM,  fiber,  cable, building)

UsersUsers

Platform ServicesPlatform Services

AuthenticationAuthenticationAuthentication
Billing & 

AccountingBilling & Billing & 
AccountingAccounting

Storage data transferStorage data transferStorage data transfer

UsersUsers

••ITSITS
••GovernmentGovernment
••Medical Medical 

Public UsersPublic Users

Usage Tracking 
& ChargingUsage Tracking Usage Tracking 

& Charging& Charging
EncryptionEncryptionEncryption

EnterpriseEnterprise
UsersUsers

••IntranetIntranet
••ExtranetExtranet
••VANVAN

Residential UsersResidential Users
••Contents deliveryContents delivery
••Home bankingHome banking
••Online share tradingOnline share trading

MulticastMulticastMulticastStream data transferStream data transferStream data transfer
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Backbone Transport Network  StrategiesBackbone Transport Network  Strategies

IP/ATM/SDHIP/ATM/SDH IP/ATMIP/ATM IP/SDHIP/SDH IP/WDMIP/WDM

New StrategiesNew StrategiesLegacy based StrategyLegacy based Strategy

Fiber(WDM)Fiber(WDM)

SONET/SDHSONET/SDH

ATMATM

IPIP

Fiber(WDM)Fiber(WDM)

ATMATM

IPIP

Fiber(WDM)Fiber(WDM)

SONET/SDHSONET/SDH

IPIP

Fiber(WDM)Fiber(WDM)

New FrameNew Frame

IPIP

QoS control functions
to be introducedQoS control functionsQoS control functions

to be introducedto be introduced

QoS guarantee capabilityQoS guarantee capabilityQoS guarantee capability

Protection 
switchingProtection Protection 

switchingswitching
High-speed 
transport
capability

HighHigh--speed speed 
transporttransport
capabilitycapability
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Multimedia Communications and QoSMultimedia Communications and QoS
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Simple and HighSimple and High--SpeedSpeed PhotonicPhotonic NetworksNetworks

PPAADD

PPAADD

PPTTSS
PPAADDPPTTSS

PPTTSS

PPTTSS

Wavelength PathWavelength Path
-- Tera bit/s Network Tera bit/s Network 
-- Small Delay BackboneSmall Delay Backbone
-- CostCost--Effective Network Effective Network 

PAD:Payload PAD:Payload AssemblerAssembler--DisassemblerDisassembler
PTS:Photonic Transport SystemPTS:Photonic Transport System

ATMATM

IPIP

ATMATM

IPIP

ATMATM

IPIP

IPIP
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Wavelength RouterWavelength Router

Optical
Switch
OpticalOptical
SwitchSwitch

Electronic
Router

ElectronicElectronic
RouterRouter

Wavelength Wavelength DemuxDemux Wavelength Wavelength MuxMux

Wavelength RouterWavelength Router

Optical
Switch
OpticalOptical
SwitchSwitch

λλλλλλλλ22

λλλλλλλλ11

λλλλλλλλ11

λλλλλλλλ11

λλλλλλλλ11

λλλλλλλλ22
λλλλλλλλ22

λλλλλλλλ22

λλλλλλλλ22

λλλλλλλλ22

λλλλλλλλ11

λλλλλλλλ11

λλλλλλλλ22

λλλλλλλλ11

Local AccessLocal Access

Source: M. Murata, K.Source: M. Murata, K. KitayamaKitayama & H. Miyahara& H. Miyahara



K. Asatani, ISCC 2000

Access Service LineupAccess Service Lineup

PP--P FWAP FWA PHSPHS
ππππππππsystemsystem

FTTHFTTH

ADSLADSL
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EnterpriseEnterprise Home, SOHOHome, SOHO
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POTS/ISDNPOTS/ISDN
PP--MP FWAMP FWA

AWAAWA

BSBS
BSBS

BSBS
BSBS

Leased Line Leased Line 
（（（（（（（（ATM, DA, HSDATM, DA, HSD））））））））



K. Asatani, ISCC 2000

QoS ArchitectureQoS Architecture

QoS viewed by usersQoS viewed by users

QoS of applicationsQoS of applications

end system performanceend system performance

network performance (NPO)network performance (NPO)

network element performancenetwork element performance

intraintra--media qualitymedia quality
(e.g.(e.g. ee--ee delay)delay)
interinter--media qualitymedia quality
(e.g. sync(e.g. sync））））））））

user evaluationuser evaluation

system process system process 
delay (speed)delay (speed)

throughputthroughput
delay, latencydelay, latency

throughputthroughput
delaydelay

NPO : Network Performance ObjectivesNPO : Network Performance Objectives
EDO : Equipment Design ObjectivesEDO : Equipment Design Objectives

TelecomTelecom
NW NW 
StrategyStrategy

NGNNGN
StrategyStrategy
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QoS for WWW Server AccessQoS for WWW Server Access

DialDial--upup
CATV etcCATV etc RASRAS RR

DNSDNS

IP NWIP NW RR

Access to RASAccess to RAS

Access to WWW ServerAccess to WWW Server

TerminalTerminal

--Server Server 
　　　　　　　　Response TimeResponse Time

--ThroughputThroughput
--Packet LossPacket Loss

--Bandwidth of Bandwidth of 
　　　　　　　　Access NWAccess NW
--Packet LossPacket Loss

--RASRAS
　　　　　　　　PerformancePerformance
--Congestion at Congestion at 　　　　　　　　
　　　　　　　　RASRAS

Performance ParametersPerformance Parameters

RASRAS IP  NWIP  NW WWW ServerWWW Server

WWWWWW
WWWWWW

WWWWWW
WWWWWW

Data DownloadData Download

Internet AccessInternet Access

Address Resolution at DNSAddress Resolution at DNS
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Delay Distribution in Web DownloadingDelay Distribution in Web Downloading

Server
Process

20%

Network
Transport

37%

DNS
15%

Hand Shake
28%

Source: Y.Fujita, M. Murata & H.Miyahara,Trans.IEICE, 1998.Source: Y.Fujita, M. Murata & H.Miyahara,Trans.IEICE, 1998.
Based on the data at ftp://www.Based on the data at ftp://www.telcordiatelcordia.com/pub/.com/pub/huitemahuitema/stats/stats
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QoS Role is GrowingQoS Role is Growing

Very Old Days:Very Old Days:
Mission Possible or Impossible Mission Possible or Impossible 

Good Old Days: Good Old Days: 
Regulation/MonopolyRegulation/Monopoly

Yesterday: Yesterday: 
Deregulation/CompetitionDeregulation/Competition

Today: Today: 
Emerging Technology & ServicesEmerging Technology & Services

QoS is hard to QoS is hard to 
managemanage

QoS is KeyQoS is Key

QoS OptionsQoS Options

QoS is out of scopeQoS is out of scope

Future: Future: 
Emerging Technology & ServicesEmerging Technology & Services

Wider QoS OptionsWider QoS Options
Price OptionsPrice Options
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VoIP QoS & PerformancesVoIP QoS & Performances

VoIPVoIP　　　　　　　　GatewayGateway

--Telephone InterfaceTelephone Interface
--Voice CodingVoice Coding
--IP PacketizationIP Packetization
--LAN/WAN InterfaceLAN/WAN Interface
--Number TranslationNumber Translation

RouterRouter RouterRouterInternetInternet
--Delay Deviation Delay Deviation 
AbsorptionAbsorption
--BufferingBuffering

--Coding QualityCoding Quality
--Coding DelayCoding Delay

--Transport DelayTransport Delay
--Packet LossPacket Loss
--Delay DeviationDelay Deviation
--ThroughputThroughput

--Delayed Packet LossDelayed Packet Loss
--Queuing DelayQueuing Delay

TerminalTerminal IP NetworkIP Network VoIPVoIP　　　　　　　　GatewayGateway TerminalTerminal

CallingCalling
PartyParty

CalledCalled
PartyParty

Quality Degradation due to Network PerformanceQuality Degradation due to Network Performance

FunctionsFunctions FunctionsFunctions
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Telecom/IPTelecom/IP
IntegrationIntegration

　　　　　　　　　　　　　　　　　　　　　　　　 Telecom/Information/Telecom/Information/
Broadcast IntegrationBroadcast Integration

　　　　　　　　　　　　　　　　　　　　　　　　 LANE (ATMLANE (ATM--LAN)LAN)

　　　　　　　　 NGNNGN
IPoverATMIPoverATM//

　　　　　　　　　　　　　　　　　　　　　　　　 MPLSMPLS
　　　　　　　　　　　　　　　　SVC/SVPSVC/SVP

MultiMulti--QoSQoS

Scope & Involvement of ATM StandardsScope & Involvement of ATM Standards

Cell RelayCell Relay

19801980’’ss 19901990’’ss

Basic Basic 
ConceptsConcepts

ITUITU--T (CCITT)T (CCITT)
ATM ATM 

ForumForum

Telecom IndustriesTelecom Industries

Computer IndustriesComputer Industries

CATV IndustriesCATV Industries

DAVICDAVIC

Internet IndustriesInternet Industries

ISOC/ISOC/
IETFIETF

20002000’’ss
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Scope & Involvement of IP Standards

---
Telecom/Information/   

Broadcasts Integration

Telecom/IP
Integration (GII)

　　　　 MPOA LAN/WAN

QoS
Multicast

IPv6
RTP 
VoIPWWW

-1980’s 1990’s

TCP/IPv4
ftp,smtp

IETF/ISOC
ATM 

Forum

Broadcast Industries

Computer Industries

Telecom Industries

ITU-TInternet Industries

ITU

2000’s-
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ITUITU--T, TIPHON & IETFT, TIPHON & IETF

enamenam: new numbering: new numbering
ipteliptel: IP Telephony: IP Telephony
sip: Session Initiation Protocolsip: Session Initiation Protocol

TIPHONTIPHONTTCTTC

ITUITU--TT

IETFIETF

RequirementsRequirements

RequirementsRequirements（（（（（（（（ContributionsContributions））））））））

CollaborationCollaboration

SG16SG16
MultimediaMultimedia

SG2SG2
NumberingNumbering

SG13SG13
ArchitectureArchitecture

RecommendationsRecommendations

RFCsRFCs

IntegratedIntegrated　　　　　　　　KeeperKeeper
Global country codeGlobal country code

Naming/AddressingNaming/Addressing
QoSQoS
InteroperabilityInteroperability

MegacoMegaco ENAMENAM IPTELIPTEL SIPSIP
WGWG

SG11SG11
SignalingSignaling

T1T1
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ITUITU--T IPT IP--Project  & Study Items Project  & Study Items 

Network Architecture,  FrameworkNetwork Architecture,  Framework

Address,  Numbering,  RoutingAddress,  Numbering,  Routing

Network OperationNetwork Operation

IP Multimedia ApplicationsIP Multimedia Applications

AccessAccess

SG13, SG10, SG16SG13, SG10, SG16

SG13SG13，，，，，，，，
SG15SG15，，，，，，，，
SG16SG16

IP Transfer protocolIP Transfer protocol

IP PerformanceIP Performance

InterInter--workingworking

NW RequirementNW Requirement

SignalingSignaling SG11SG11

SG13, SG8, SG9SG13, SG8, SG9

SG13, SG16SG13, SG16

SG13, SG2, SG12SG13, SG2, SG12

SG13, SG15SG13, SG15

SGSG４４４４４４４４

SG2SG2

SG13SG13

Network EngineeringNetwork Engineering SG2, SG3, SG7SG2, SG3, SG7

Service InterworkService Interwork
SG13SG13

IP TransportIP Transport

IP Network CapabilitiesIP Network Capabilities

IP InterworkingIP Interworking

IP SignalingIP Signaling
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IP Network Performance FrameworkIP Network Performance Framework

PhasePhase
PerformancePerformance
CriteriaCriteria SpeedSpeed AccuracyAccuracy DependabilityDependability

Connection SetupConnection Setup

Connection ReleaseConnection Release

User Information User Information 
TransferTransfer

Availability (Reliability)Availability (Reliability)

Network Synchronization & Time Distribution PerformanceNetwork Synchronization & Time Distribution Performance

IP Telephony Connection SetupIP Telephony Connection Setup

IP Telephony Connection ReleaseIP Telephony Connection Release

IPIP

Higher LayerHigher Layer

Lower LayerLower Layer

IP Packet TransferIP Packet Transfer

IP Telephony ApplicationIP Telephony Application

IP Network Lower LayerIP Network Lower Layer

IP Network AvailabilityIP Network Availability

IP Network Synchronization & Time Distribution PerformanceIP Network Synchronization & Time Distribution Performance
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Availability ParametersAvailability Parameters

AvailabilityAvailability

ParametersParameters
IP ServiceIP Service

UnavailableUnavailable
IP ServiceIP Service
AvailableAvailable

Unavailability: IP Packet Loss Ratio(IPLR) > C1Unavailability: IP Packet Loss Ratio(IPLR) > C1
C1 = 0.75 (Other candidates: 0.9 and 0.99)C1 = 0.75 (Other candidates: 0.9 and 0.99)

　　　　　　　　 Measurement duration: 5 minutesMeasurement duration: 5 minutes
Metrics:Metrics:

Percent IP service unavailability (PIU) Percent IP service unavailability (PIU) 
Percent IP service availability (PIA)Percent IP service availability (PIA)
Unit = % Time RatioUnit = % Time Ratio
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QoS Technology in IP NetworksQoS Technology in IP Networks

ITUITU--T Draft Rec. Y.1001 T Draft Rec. Y.1001 ““““““““IP FrameworkIP Framework””

IntservIntserv

DiffservDiffserv

Best EffortBest Effort

Controlled Load Controlled Load 
ServiceService

Guaranteed ServiceGuaranteed Service

Expedited Forwarding Expedited Forwarding 
Per Hop BehaviorPer Hop Behavior
Assured Forwarding Assured Forwarding 
Per Hop BehaviorPer Hop Behavior
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TIPHON QoS ClassTIPHON QoS Class

TIPHON :Telecommunications and Internet Protocol TIPHON :Telecommunications and Internet Protocol 
Harmonization Over NetworksHarmonization Over Networks

95 % Values95 % Values

BESTBEST

> > PSTN/ISDNPSTN/ISDNTotal QoSTotal QoS

HIGHHIGH MEDIUMMEDIUM Best EffortBest Effort

PSTN/ISDNPSTN/ISDN Cellular(GSM)Cellular(GSM) UsableUsable

Voice Transmission Voice Transmission 
Quality(G.109)Quality(G.109)

EE--E DelayE Delay

< 150< 150msms < 250< 250msms < 450< 450msms <<Not SpecifiedNot Specified

>>G.711G.711 >>G.726(32kbps)G.726(32kbps) >>GSMGSM--Full RateFull Rate Not SpecifiedNot Specified

> 85> 85 > 70> 70 > 50> 50Under studyUnder study

< 150< 150msms < 250< 250msms < 350< 350msms < 450< 450msms

< 100< 100msms < 100< 100msms < 150< 150msms < 250< 250msms

TIPHONTIPHON--0500105001

TIPHONTIPHON--0500605006

TIPHONTIPHON--0500905009

Voice QualityVoice Quality

QoS ClassQoS Class
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IP QoS & Performance Studies in IETFIP QoS & Performance Studies in IETF

IP Performance Metrics WG(IP Performance Metrics WG(ippmippm) ) 

RealReal--time Traffic Flow Measurement WG (time Traffic Flow Measurement WG (rtfmrtfm))

Benchmarking Methodology WG (Benchmarking Methodology WG (bmwgbmwg))
　　　　　　　　　　　　　　　　

SNMP Version 3 WG (snmpv3)SNMP Version 3 WG (snmpv3)
xxxxxx MIB WGMIB WG

xxx xxx = Ethernet, Physical Topology,= Ethernet, Physical Topology,rmon rmon 

Distributed Management WG (Distributed Management WG (dismandisman))
Policy Framework WG (policy) Policy Framework WG (policy) 
Internet Traffic Engineering WG (Internet Traffic Engineering WG (tewgtewg) ) 
Integrated Services WG (Integrated Services WG (intservintserv) ) 
Differentiated Services WG (Differentiated Services WG (diffservdiffserv) ) 
MultiprotocolMultiprotocol Label Switching WG (Label Switching WG (mplsmpls) ) 

MeasurementMeasurement
　　　　　　　　　　　　　　　　 IP Packet Transfer PerformanceIP Packet Transfer Performance

　　　　　　　　　　　　　　　　 AP Flow PerformanceAP Flow Performance

　　　　　　　　　　　　　　　　 NW Elements BenchmarkingNW Elements Benchmarking

Operation & ManagementOperation & Management
　　　　　　　　　　　　　　　　 MonitoringMonitoring

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

　　　　　　　　　　　　　　　　 ManagementManagement

　　　　　　　　　　　　　　　　 QoS ControlQoS Control

IETF IETF WGsWGsSubjectSubject
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Other Organizations (1)Other Organizations (1)
The ATM ForumThe ATM Forum
　　　　　　　　IP over ATM & Traffic ManagementIP over ATM & Traffic Management
　　　　　　　　　　　　　　　　-- FAST (Framed ATM over SONET/SDH transport)FAST (Framed ATM over SONET/SDH transport)
　　　　　　　　　　　　　　　　-- Mapping Diffserv into ATM Service ClassMapping Diffserv into ATM Service Class
　　　　　　　　　　　　　　　　-- GFR(Guaranteed frame rate) GFR(Guaranteed frame rate) 

T1 CommitteeT1 Committee
-- T1A1.2   Network Survivability performanceT1A1.2   Network Survivability performance
-- T1A1.3   Performance of Digital Networks and ServicesT1A1.3   Performance of Digital Networks and Services

T1A1T1A1--14 Active Specification and Allocation of Internet  Service  14 Active Specification and Allocation of Internet  Service  
PerformancePerformance

-- T1A1.5   Multimedia Communications Coding and PerformanceT1A1.5   Multimedia Communications Coding and Performance
-- T1A1.7   Signal Processing and Network Performance for  T1A1.7   Signal Processing and Network Performance for  

VoicebandVoiceband ServicesServices
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Other Organizations (2)Other Organizations (2)

IOPS.ORG (INTERNET OPERATORS GROUP)IOPS.ORG (INTERNET OPERATORS GROUP)
　　　　　　　　　　　　　　　　Objective: IP Operations & PerformancesObjective: IP Operations & Performances
　　　　　　　　　　　　　　　　 fire drills andfire drills and smurf smurf 

NIMI (National Internet Measurement Infrastructure)NIMI (National Internet Measurement Infrastructure)
　　　　　　　　　　　　　　　　Project in NSF (National Science Foundation)Project in NSF (National Science Foundation)
　　　　　　　　　　　　　　　　Objective: IP Quality Metrics and MeasurementObjective: IP Quality Metrics and Measurement

VoIPVoIP--QoSQoS--ForumForum
　　　　　　　　　　　　　　　　Objective: VoIP QoS ManagementObjective: VoIP QoS Management
　　　　　　　　　　　　　　　　
QoS ForumQoS Forum
　　　　　　　　　　　　　　　　Objective: QoS ControlObjective: QoS Control
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Issues in Next Generation Networks/ServicesIssues in Next Generation Networks/Services

•• Maintaining or even Improving Telecom QoS levelsMaintaining or even Improving Telecom QoS levels
•• More QoS Guarantee other than the Best EffortMore QoS Guarantee other than the Best Effort
•• More SecureMore Secure
•• More Reliable: More Reliable: 

Servers/RoutersServers/Routers’’ recoveries take longer time.recoveries take longer time.
•• More MobileMore Mobile
•• Charging/Accounting CapabilitiesCharging/Accounting Capabilities
•• Next Generation Networks penetration?Next Generation Networks penetration?

Applications Driven or Network Driven?Applications Driven or Network Driven?
What is(are) the killer application(s)?What is(are) the killer application(s)?
Interoperability with legacy telecom applicationsInteroperability with legacy telecom applications



K. Asatani, ISCC 2000

ChallengesChallenges

•• Killer TechnologyKiller Technology
•• Killer Applications: Killer Applications: 

Telephone & Internet, what else?Telephone & Internet, what else?
•• StandardsStandards
•• ImplementationImplementation
•• Collaborations among Service Venders, Collaborations among Service Venders, 

Equipment Venders & UsersEquipment Venders & Users
•• UsersUsers’’ Demands & SupportDemands & Support
•• Quality and Reliability is Quality and Reliability is ““MUSTMUST”” even for even for 

Best Effort Services.Best Effort Services.
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