!'_ CPE 426 Computer Networks

Chapter 11.:
PART 1V in Textbook
Text Chapter 28: NW Performance
(QoS and DiffServ)
Text Chapter 29: IP Telephony
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= Chapter 29 (Only Selected Topics)
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RTP
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IP Telephone System Components
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H.323

SIP

Telephone Number Maping



28.2 Performance Measurements

= N15120@171 Low-Speed Network 1i3a
High-Speed Network Lutneaswanan1suv
UanN1IsMIvIUAaYTU tilavann Network
Technologies tiaaut3runn |
= Low-Speed ifaatiu tilu High-Speed iiia 2-3 Hnau
= 6230 Performance uanqnladdsusa
= Latency(Delay) ilugiiatianfisiavladlunisdvzianya
U Network |
= Throughput(Capacity) (fudriadrurutayansa’le
TuntlanlaIan

=« Jitter (Variability) Lﬂumn'mgﬁ'ﬂuu,ﬂawaom
Delay uagszasiianuadnistdaaunias



28.3 Latency or Delay

x dusandvaaniatily

= Propagation Delay

o nmmimmwmmaomumomu Transmission
Medium muaﬂnummtsmaoammwmu,a”
‘é'”ﬂ‘”‘l/]']\‘]‘l/]ﬂ\'i

= Access Delay

= a1 ladluns Access Medium andhatnaizuly
LAN 7l2f CSMA/CD w3alu WLAN 1#la CSMA/CA

= Switching Delay

« a1 lalunisaesitu Packet Tuainsal Switch
wa Router (va1ialnsaisiaglalunis Process
Packet)



Latency or Delay

» dUsanUvaanlatilu(2)
= Queuing Delay
« aNsa9saly Queue nauavgnaaan'ly
« duatfualnueiuag Queue
« Afdludrdirnuaan Delay Tu Network

= Server Delay

= LA Server TATuN1IATIARAUNITIAIUALAY
ATUIALNNTHAURUAY

= Serialization Delay

= ATl lun &Y Packet 4ufu Data Rate
LRzAINENNUAY Packet



Latency

Serialization Delay Propagation Delay-....

.
.
o

.
.
.
.
.
.
.
0y
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.
Y
.
Y
Y
.
Y o
.

Switching"DeIay Queuing Delay



28.4 Throughput, Capacity and
Goodput

= Capacity
= Liflua1 Data Rate aavn1ssvtiaya wazuaadinuIu Data 1
sfusaelagsn ey bps

= Throughput
= tHudruiu Data ig9'leia39su Network Saiilu bps (Liisiu
Retransmission)
= uiaLilu Percent uav Capacity 13a1n Utilization
= Afldndiaziiannin Capacity duatfunisvin Flow Control

= Goodput
« LHud1udru Data ann Application Layer N&y'l63399 Taa6n
Overhead truaiu Header aasusiay Layer aan uag'lusiugiu
Control Information, Support Protocol, Handshake,
Congestion wag Retransmission

= 61931nA1 Throughput gvagsiuaiuuag Overhead el




28.5 Throughput and Delay

Propagation Delay iflugifinviuatianiue
ar Bit aztaunmivlu Network annaunivlil
aviaraniy

Throughput fivuasrvIuiiang1u15039
WU Network 1Tatuwaaziian

151&unsadia Throughput isle we'l
sausaautiitiNaanal Delay 1

87U Queuing Delay l,’i’Juna'\ﬁm"aqsa"lu
Queue 2129 Switch/Router naunsinunsa
Ardv2aya’lea



28.6 Jitter

» MU UAIAuTunsaintssiavdy Real-
Time Voice 1i5a Video

« fianswlaauuilay 1i5am1 Variance aavan
Delay

» Un6in1s5d&9 Real-Time Data aziicia Buffer
2fa Jitter Buffer ilavAun1siiuuisuasran
N2ayauInv

= gAN Jitter Qoazﬁwiﬁ” Buffer 719 119a Overflow uag
LRENATUIANREAWRIANTNALNTLE N

= JRuAdalyd Buffer aualuaidu wefidalgadaaziie
Delay Tu Buffer g9 wagiiuaglitilu Real-Time ating
WWIERN



Jitter

= Real time Application w2iu Audjo 1i3a

Video siavn133uzayaatinvaatianazraiu
AU UALIARN

o thterﬁﬂu"m”mgangoaigumﬁo‘lunmﬁ?j’ﬁLﬁuﬂ"mum
NALHDIUTAINA VN TUAUNTWRARY

= W31 Network azfl Delay 60 weidn Jitter &9 agg
Network 7fl Delay thunane we Jitter sin'ls'le

W91 Delay usaatiaaaialeus Jitter usgag
Variance (Standard Deviation)

= AN9ARANSALU Jitter

= 12 Isochronous Network (Circuit Switching
Network)

= 12 Protocol Tun1saraannisiu Jitter
=« Real-Time Protocol + Jitter Buffer




28.7 anuduiussziinne Delay
iwar Throughput

» dusnasuaiag Queuing Theory (CPE332)
= a1l u iluamn Utilization 51acle@n Delay, D

AVl
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¢, ANUFUWUSTL119 Delay uay
2t Throughput

= A1 Delay-Throughput Product

s Huanuruaay Bit 139Ny Network
Turalatatiuy

= Bits in Network = D x T (sec. x bit/sec.)



28.8 n153nA1 Delay, Throughput
wae Jitter

= AN5iaA1 Throughput wazan Jitter vin'laliann
1nan1589 Packet ianafiu uaziunaidndvaaya
Tain'ls uazuaaz Packet n'lidasvineAnum’ls

= a133gld Protocol Analyzer atunisaiuden Lz Sniffer,
Ethereal w3a Wireshar

= Delay azrinuannnii tnsssiaveIunansgy aznsu
= NUNBfILAIAIRILALLATAISUGaY Synchronization fu
= Protocol Analyzer siasfiainsaligduaig unamgvinlai'le
= 1372133gIeAN Round Trip Time uwu t2ulznis ‘Ping’
» Aninlatianil aauzinvazefusiau
= Network 1ilu Asymmetric
= Network finsulRaugausAauiinesr
= MTIRAIRE Load Network uazvinlviaidau
= Traffic Tu Network dnfiagfianreuy Burst




<%, 28.9 Passive Measurement,
Small Packet and Netflow

= AN9IGLLULU Active 151629 Inject
Traffic avlu Network anaazvinrtuian
sy

r I NsatdanTadisn1sianuw
Passive Aa Monitor Network waziiu
A1u2U Packet iy
= .nAfiafiauda ‘Netflow’

= Router azguaiating Packet anniuag
ALATITKRUDYRAIINEIDLINIUU



Quality of Service (QoS)

= 1flun1saanuuu Network snunsalviscdu
AavN13 TUEN1sun T2
K IARINITALRANUTNITATNANNLURNNERU
« Real-Time Voice/Video
= Web Service
. E-Mail
= Internet IPv4 (ilu Best Effort 11iii QoS
iiiavann IP Network 1ilu Datagram
= QoS Mechanism 1agntinunTadu IPv6 Aau siaun

AMeanadtida IPvo gelu'lasumnuiiay 39iin1sin
Mechanism warfiunldiu IPv4




28.11 Fine-Grain and Coarse-
Grain QoS

= Fine-Grain QoS
= W LUANTEANTWRNAI AN UAANNEAINNS

QoS NLAWILLANZAY LUAIKUA Maximum
Delay, Minimum Data Rate #%a au¢q

= Coarse-Grain QoS
= ) TUUTNNTAALLY Class uadn15tuuanIg L6
a¢ Class agiiAn QoS (BW, Delay, Jitter)
ANIAU NUUNAILRANINLTA Class 1an
LRUERUAUAILAY




28.11.1 Fine-Grain QoS and Flow

= Network usnin1511 QoS uuu Fine Grain dvuatay
aanuuu Protocol @a ATM

= ilaqiiu ATM ana'liduas usAdwYitAanAu QoS 1 ATM
Tuusnsdvladasg) -
CBR Constant Bit Rate &usagsdaya’laludnsingi

VBR Variable Bit Rate aansadvzayalaludnsiads uasadlution
ANNUR

= fANum SBR (Sustain Bit Rate), PBR (Peak Bit Rate),

= fAum SBS (Sustain Burst Size), PBS (Peak Burst Size) |
ABR Available Bit Rate sunsagvziaya’leaaniu Bandwidth Mitnda

UfI]%R Unspecified Bit Rate lifinusansnisdyziaya &9'lauu Best-
Effort

= Mechanism 1 Internet 1inu112un1siiusnsuuu Fine-
Grain 5an Integrated Service (IntServ)




28.11.12 Coarse-Grain QoS and
Class of Service

= MVLtdandnnvuilylunisiin QoS Aaalais
2a9 Coarse-Grain
» Traffic azgautivaantilu Class wazAiviua QoS

Parameter Tvinuweay Class

= tilavan1nlu Internet 1iunns1in Fine-Grain
azv'laenn tns1e Router avmaoamm
Flow uaz State 2av Flow <vii Core
Router dsznauaravianaanu Flow

= uananil User dndiagliitrnla QoS waewalunns
L8an Performance Parameter

= Coarse-Grain shuisansziinlatlunieu il



28.12 Implementation of QoS

= Router &1315a1i1 QoS azilsenau
1la28 4 Step

packets packets
arrvive leave

router implementing QoS

Traffic |
Scheduling

| Classification
*™ and Policing

Forwarding
Computation

Output
Queuing

Figure 28.5 The four key steps used to implement QoS.



Implementation of QoS

= Router &1315a1i1 QoS azilsenau
1ida2a 4 Step

= 1. Classification and Policing

= Router asuiv Class aavg Traffic 1aadiua Flow
ID TviuA Packet(Fine-Grain) w?a Alviua
Class(Coarse- Grain) AnUdu Router agasrasau
Policy uav Class w3a Flow Ty draneliinsevin
a1y Policy Arnua azfin1slau Packet Molaalad
A1 Probability



Implementation of QoS

= Router g1u1501i1 QoS azusznaulileae
4 Step

= 2. Forwarding Computation

= AUl Next-Hop uav Packet ann@n Flow-ID dvanaxs
Aiua Path aasnsxetayadrniuuny Flow iaataaze
A1 IP daranivuazldnisg Routing Table

= 3. Output Queuing

= Router ivin QoS azdiiane Output Queue (a1 Best-
Effort Router #fi FIFO Queue taenuasiilu M/M/l) 1ael
shuil Packet azgniuuanlg Queue AiungauaI sy
Flow 2293y

Coarse Grain Unéiaglad 1 Queue siandly Class
Fine-Grain dn@agle 1 Queue sia Connection




Implementation of QoS

= Router g1u1501i1 QoS azusznaulileae
4 Step
= 4. Traffic Scheduling

= tHunsidaninaziin Packet aavusiay Queue sv'ldatinls
Queue Tnugvnau uasav landvasi Packet
= Traffic Management fiviane38 Mardaufidodl
Leaky Bucket: saulvugias Queue &9'laludnsaei 1nans
HuwazmIuAu Packet Mgy d&vdayasnninnaanlviuung

A AzdNTadvdayatnulainslulandsa’ld Taalad
Counter Tun1sAILANATTRY

Token Bucket: aauli Queue &vtaya’lamaniduiu waae
Huiily Byte Midv snunsaaanlvidkedayauuy Burst 16119 wel
ALadasas luiAuAINAIKUe Taadinnsatuua Token TAUE
futiluszay
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Implementation of QoS

= nia Traffic Management

« Traffic Management fivia1e38 AsAaufidiod
Leaky Bucket
Token Bucket

WRR-Weight Round Robin: finviua3nuiu Packet A&y
Tuuaay Queue TuaazAsy Taansainuatitnnlwiy
ey Queue uazvin Round Robin U

DRR-Deficit Round Robin: fivuaatuiu Byte fusias
Queue Az laluusaraiy wazvin Round Robin
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Token Bucket

Token replenishment
Token rate R bps

generator

1. Router puts tokens
into bucket at
predetermined rate.

2. Tokens can
accumulate up . .
to bucket size; || size B bits
excess tokens
discarded

4. Router's queue regulator
requests tokens equal to
to size of the next packet.

3. Traffic seeks

. 5. If tokens are available,
admittance

packet is queued for

Arriving S0 REtwork: transmission
packets Regulator
Departing
packets

6. If tokens are not available,
packet is either queued for
transmission but marked as
excess, buffered for later transmission,
or discarded.



Internet QoS Technologies

= RSVP uwar COPS

= RSVP: Resource Reservation Protocol tilu Fine-
Grain 1aasasinualuwsay Session aas TCP/UDP
49 Application ay&9 Request unfAau uay Request
zgnaynIu Router divagiinnsaag Resource ta1'ly
Funsevdvdaranig 61nng Hop aausulunistn
Request uagiinnsaad Resource avaziin1sainua
Flow ID wasavdayale

= COPS: Common Open Policy Service 1ilu Protocol
Al2d57udu RSVP #iazaiuau Policy

= RSVP iinaglumaaiiiuladiu twssilu Fine-Grain
2931115111 QoS Tusemu Flow



Internet QoS Technologies

s DiffServ: Differentiated Service

= Lilu Coarse-Grain QoS 1aafin1sAinuanis
v Class Tugiuuav Field ‘Type-of-Service'
1u IPv4 wag ‘Traffic Class’ Tu IPv6

» JlARIADUARTAAAIUUA Class MifILadsiasnNIg
Tusguil

= Afinuayg Class aztiludinarviue Traffic
Management 767 Router ani

x 9l uALwsraR AN NN



Internet QoS Technologies

= MPLS: MultiProtocol Label Switching

Ldi‘]u Mechanism QST gonnection—Oriented N&IY
AUINFINUU IP annnniu

uaslayu gaualasiivualdunivgziayaniIu
Router 111 MPLS 'l6

anilue Datagram Migeazgaudesaa MPLS Header
LR ldaUNLEUNY Jiadedanane &u MPLS
Header aggninaan

TusastdunIngy aginrsarnuanl QoS
Parameter snviu §9iiu Datagram aglatduminu
ANNLKINTRNNAAAILAE ISP uaglad Label 7
LAUNTRN

MPLS Packet aggn Switch Tuszau Layer 2 uazag
Fehipal |

duianfangudy ISP AazlvuinasungnaAily
12317u



BREAKS

= After Break: Chapter 29
= IP Telephony




Chapter 29: Multimedia and IP
Telephony (VoIP)

» Tunissvaiayatuu Real-time assiav
a1ivavan Jitter Tu Network
= a1yl Isochronous Infrastructure
= 213 TAN5ViIN 1 uaay Protocol

x 151zAANAVANSIvAaYanLU Multimedia
WU Best-Effort Network ‘laasinels

a1niuaznanfe Technology u1av VoIP

= WLHURWIZEaYAaY SIP twsgiin1s vt wsviant
11NN




Real-Time Data Transmission
and Best-Effort Delivery

= Multimedia vaunadvaiayandsenauaaeiiv Voice
uas Video

= A1 Real-Time Multimedia nunadvziaya
Multimedia maumaol,l,am‘luams'mm—munuams'\
AAIN15I9ADYA (usaams'mmauaanuumn)

= Internet (ilu Best-Effort Delivery Msvie Lost,
Delay, Out-of-Order avmmsammauawmulm
aeing'ls
= 117 Retransmission agla'l'le twsgduazldaeaiu

= 1u Internet aznsziinn1ssavinalad Protocol
Support



Delayed Playback and Jitter
Buffer

= Tun1sAnn1sAu Jitter ua%wa"l‘nms
uARVHAsILE LY azldFavimaiingail
» Timestamps: f&vazdssriuiardiniudayaunsazdu
&9 WUzl Timestamp ffudnn1sAuzay Out-
of-Order Packet uazuagnviayanIntIANNAIKu6

= Jitter Buffer: Tun1saan1siy Jitter azuinziayan'le
FuanT&Tu Buffer nau wazazidnisnulvartlunis

packets arrive packets exmacted
in bursts at a uniform rate
jitter buffer avhack
playbac display
""_ a 4'{ process

EEER N\
connection "
to Internet i - - ‘

L] ] _ y




Real-Time Transport Protocol

= RTP ilu Mechanism man"l?jmwsuao
Real-Time Data w1y Internet

= 39qua7laile Transport Protocol tWwsiesiuazngag
uu Transport Protocol aﬂ‘mmuo (ﬂnma vilu UDP)
= RTP 1ula Guarantee vsaomsaamauam
Huldeunan uassia Protocol 1isinns
Implement Jitter Buffer uasiu2ialiinisu
gu13a&279 Jitter Buffer la Taalviziaya
guaene

= Seqguence Number: \ans2133u Packet Ageumne
= Timestamp: Lwa"mmuumowa”tmmunmmanmaa

= AAUDY Source Identifier: ysuan Source 2adNaYR
AN



Real-Time Transport Protocol

= RTP Basic Header

Ver i331iuAa 2

P=4i Zero Padded in Payload #3a'i, X=Extension Header
Exist, CC = Source Count, M = Mark Bit &#15u Mark unv
Frame

PAYTYPE: Payload Type

Sequence 111 Random Number wazay Increment Magniolu
weiay Packet

Timestamp azt3u31n Random Time ufu wazazlidivun
nuELIRN duatinu Payload Type

Synchronization Source Identifier wag Contributing Source
Identifier azlivuan Source uaviaya

» 1n@ RTP azgnuss3Tu UDP uazanaacgnsivtiuu
Broadcast 115a Multicast (1152 Unicast)



Real-Time Transport Protocol

3 8 16 31
VER|P|X| CC (M| PAYTYPE SEQUENCE NUMBER
TIMESTAMP
SYNCHRONIZATION SOURCE IDENTIFIER
CONTRIBUTING SOURCE IDENTIFIER

RTP Hdr RTP Payload

UDP Hdr UDP Payload

IP Header IP Payload

l l

Frame Header Frame Payload




IP Telephony

= IP Telephony 3a Voice over IP (VoIP)
iilu Application miAan2iaviu Multimedia
NE1AUNHA G

= ilaqiiu Msdassinsdwritsuazlaauain

n191af Telephone Switch uniilu IP
Router

» udann1sAa wWaowdasaiillu Analog
\flu Digital aanilusv Digital Stream wnu
IP Network uaznidaranvidaaudaiainan
Digital nautilu Analog autau



IP Telephony

= sngaziagauavy IP Telephony 1i5a Voice over IP
(VoIP) vuumauanvazaduaau
= 1leynin Delay uag Jitter Tu Network

= N5ARNT5LALNAY Call Setup
= ANsuilas Telephone Number tilu IP Address
= AMTAUMGIUNUIUDIEY |
= FUANAUAILANETYY LAUANSLIANGA NA1TRY Ringing,Signal n13vin
Call Forwarding n1sifuvinnislaienu wsan1saunisaadns

« duUNduAaungafa ssuu VoIP agsiag Backward Compatible
AuszuuInsdwnian (Public Switching Telephone Network,
PSTN) |

= InsAnvineadu IP sasausansniasugiaanninsdnriluy

LA3a21e PSTN s1udivn1ssavdy Feature auq waiu Call
Forwarding, Call Waiting, Conference Call uay Caller ID

= uananfiugd avansniiyuanafluaasdiias (PBX) a1aasaadnis
IP Phone 7114 Service \ifiaudussuuiinuiadiiag




Signaling and VoIP Signaling
Standard

» ITU (International Telecommunication Union)
NAUNAAAUNIAIFIUINTANY leaanu1assIuuay
IP Phone naasaladdussuuIinsAnm le

= IETF (Internet Engineering Task Force)
Waunadauuass1u TCP/IP laaanunnssiu
2aNNLAUAY

» WIARVUNASFIUUANAIAY uaiiTiniiaududa
= Audio a¥11in1s Encode 62a PCM (Pulse Coded Modulation)
= RTP asgnlatunisav Digitized Audio

» tley1rinvin i VoIP afuaiaudaizpyaasnisiin Call
Setup waz Call Management ii3an Signaling
= Signaling unasgruilaxiiuda Signaling System 7 (S57)
= IETF aan Session Initiation Protocol (SIP) was Media Gateway
Control Protocol (MGCP)
« ITU aan H.323 aanun

5 gandmnﬁﬂ’aﬁ H.248 (Megaco=Media Gateway Control Protocol)
99tilu Protocol suaadnva&avnau




gauilscnauaay IP Telephone
System

= IP Telephone

s Vinumiausunsdnwyiv 1l wedtausiady Internet wasas
Digitized Voice

= Media Gateway Controller (Gatekeeper,

Softswitch)

= ViAMsAuANLRYUITTRIUIIUTENINN IP Telephone &1udu
Service snvqiatu Call Setup, Call Termination, Call
Forwarding tagn1smnIsInmiug

= AIUAUNITYINIIUADY Media Gateway wuay Signaling Gateway
= Media Gateway

: mummnjamasvmwaao Network #A12n"5 Encoding 3]
wllauAu 1aen1svin Translation Audio Encoding se1119 NW

o S|gnal|ng Gateway

¥ muammjaumasvmwaao Network 712 Signaling sinodu wag
11nA15 Translate Call Management




gauilscnauaay IP Telephone
System

IP telephone "“’d’"f gateway controller analog telephone
‘ coordinates other gateways |
' j ~=— - media gateway handles voice

4 p v > \\ ~ \
[/ { INTERNET D j {’ PSTN i

\ A 4

N

Figure 29.5 Connections among IP telephone components.



H.323 Terminology and Concept

= W653 U229 H.323 n1vunn dsenauilu
2inaay Protocol nausasassulaineg
Voice uwaz Video

= lerminal

= H.323 Terminal a1y Function uav IP Telephone i
anaysIudvalnsainlaalunisse Video

= Gatekeeper

= H.323 Gatekeeper azﬁmﬁwﬁuﬁnmwya wagvin Signaling
wasdseanuduiu Gateway Miianuaanu PSTN

=« Gateway

= H.323 TaiiNey Gateway \iendoazauaity Signaling was
Media Translation

= Multipoint Control Unit (MCU)
= 19 Service taulu Multipoint Conferencing (Video/Audio)




H.323 Layering

Layer Signaling Registration | Audio | Video | Data | Security
5 H.225.0-Q.931 H.225.9-RAS G.711 H.261 T.120 H.235
H.250-Annex G H.263 H.323
H.245 G.722
H.250 G.723
G.728
RTP, RTCP
4 TCP, UDP UDP TCP | TCP, UDP
3

IP, RSVP, and IGMP




SIP Terminology and Concept

= YidanA15Aa9 SIP dananunulad
Protocol niiatuarTviunnnsa 20y
n1312f DNS Tun1s MAP 521719
nuntaAinsdnvinas IP Address

= SIP A1ium Element susu
= User Agent

= UNadIaUnsal Initiate 192 Terminate Phone
Call anaagtilu IP Phone, Laptop, Computer #3a
PSTN Gateway
= User Agent 1senaudiagassiu
User Agent Client dagvinniinfiinsaan
User Agent Server agvinntinisuane iy




SIP Terminology and Concept

= SIP nnvium Element 1u VoIP uuviilusu
C e}l
= User Agent

= Location Server

« vihnilunsdanisgrudayaiiefugly iy IP Address,
Service avqK AR Taaayatiazgnaaiiliavin Call
Setup

= Support Servers

= Proxy Server; iflu Proxy &wsunisae Request uav User
lalfiy Location au s3uély Optimum Routing ‘laléiv Location
UU wazAaataag Policy

= Redirect Server, @Ltaﬁ’mgwsL%'aonwsﬁw Call Forwarding
LREUUEILRY 1-800 Taafuaz&ym Alternate Location
Aau LUT User

- Registrar Server; ldguadanisizasnisasnsidaunagly
7IUH9n13YiN Authentication was Update grutayauay
Location Server




SIP Characteristics and Methods

» ANl aay SIP Usznaunie
= ¢ Run Tusgnu Application Layer
= UMY Signaling snequainliaaefuy
= Tudnsia3udugiaiu Call Forwarding
= 12133229 Multicasting Tun151i1 Conference Call
« gauluglasunsuazdaranauisa Negotiate
uaytdan Parameter Tunsiianaaniiunyau
= ey User azanveivaaa SIP URI (Uniform
Resource Identification) Usznausradia
iwaz Domain Name

= LU Sip:smith@somecompany.com




SIP Basic Message Types

= 1sznaunia 6 Basic Message Types
= Basic Message Type fii3an Method

= Invite: TATun1985719 Session 1aavinay Invite Au
End Point 11it2insulu Session

= ACK: Acknowledge Response &115u Invite

« BYE: au Session wagau Call

= CANCEL: 1uvina1s Cancel Request 7iffa@aas

= REGISTER: 1d&wisun1sdunsideausiunisuaasila

= OPTIONS: 12savuazayanaddndonileing
ANNFEIUTaaL 151N
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P aonni gy
/o 773,

=~ &

User
AgentB

AnaeNY
A9 SIP
Session

User DNS Proxy Location
Agent A Server Server Server
DNS query
__DNS response
INVITE .
trying (100)
Query
Response
INVITE
- Ringing (180)
Ringing (180) B
OK (200)
OK (200) [
ACK (200)
ACK (200) &
media session
- BYE
BYE o
OK (200) -
OK (200) -




¢, Telephone Number Mapping and
¢ Routing

= 1S1ZANIUAAD LaztinetLiuvIP Phone
o aztasavlaacne'ls

= Telephone Number 1u PSTN aslaf
N3 uAaY E.164

= SIP a:z1af IP Address

= IETF &uasiav Protocol 1un1s Mapping

= ENUM (E.164 NUMbers) 1afifian1s Convert
nuaauInsdnvitae Tusd URI

= TRIP (Telephone Routing Over IP) ilu Protocol
Tausinunsg User Tu Network 571 (PSTN+IP)



Telephone Number Mapping and
Routing

= IETF &uasiav Protocol 1un1s Mapping

= ENUM (E.164 NUMbers) 1meivinn1s Convert
nuaaUINTanYitiae Tusid URI

« ENUM 1o Domain Name System Tun1siiu Mapping
1aeld Special Domain ‘e164.arpa’

« Conversion azuasnunatauTnsdwyianilu String aatiuas
¥inn19 Reverse String

vdfununatay 1-800-555-1234 azdi URI ilu
4.3.2.1.5.5.5.0.0.8.1.e164.arpa

= A3 Map anxagtilu 1-to-1 wia 1-to-Many

= TRIP (Telephone Routing Over IP) 1ilu Protocol 7
Tavineunue User Tu Network 593 (PSTN+IP)

= T2d& sy Location Server wsaainsalauvinnis Advertise
Route victavgaan’ly

« TRIP 12 Concept uavnsutivnaue{lzdioviunaaniily ITAD
(IP Telephone Administration Domain)




224 End of Chapter 28-29 (Week 15)
= HW 9 Download




