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ABSTRACT -- Internet telephony, also known as voice-over-IP (VoIP) or IP telephony (or IPtel in short), offers

an opportunity to design global multimedia communication systems which include voice, video, and image, that
may eventually replace the existing telephone infrastructure. Many benefits will be gained by end-users from
Internet telephony including low service cost (expect to be few tens Baht per hour in stead of few tens Baht per
minute as offered by PSTN), more features (Web, email integration, voice mail box), mobility (virtual private
home). In this paper, we present the fundamental of how Internet telephony works. Two standards of Internet
telephony are described: H.323 developed by ITU (International Telecommunications Union) and SIP (Session
Initial Protocol) developed by IETF (Internet Engineering Task Force). Their advantages and disadvantages
then are compared. A possibility of interconnection scenarios between H.323 and SIP are given. Applying such
two standards for mobile phones as well as development tools for IP telephony are presented.
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v Y
Tuddivziinsanluudvesanududon (complexity) Anuausaly
M5VEIVVUIAV AT (scalibility) AWEINITD UM TIRUALAD
dnvazuealnsInnoa (extensibility) HadF¥uuazn1susnig
(functionality and services) ﬂmmwmﬂﬁu?ms (QoS) BagNITNINIU

5UNU ( interoperability)

msilSeuieuszning H323 uaz SIP Tunda1e aunsaagl1dlu
= = 3 1 a
[13] 91nmislssumen Tudreduaziuga sie ewisaliusnms 1
AdeiY H.323 ualanududeutiosnii anuauisalumsmuay
AuanyuzuedllsIanoa (extensibility) ¥1NNI1 AT AINITOIOITY
A Y ] I A a = o
YUV UA50U10' 1A 11Rjn 11 (scalibility) HIBNIITUIDINTHAUIVD
;’ @ 1< @ A A YR W @
naealdsTaaea maiauezduludnyuzi Souddatunaziy
[ o = = @ I~ 1
15U H.323 035U 3 aziinnulndfeany SIP 3o19vzdlu 11890 Tls
3 = a a o P @ 1 ] <
Tanpaniaeseravziiszantnmlumsiianuladifessuudedia]sn
I3 Aa 2 o o o R A ]
a1 H.323 Wunasgruimadunon s luilegiudding 1dau
' 4 g ' o A
H.323 1 Tuvaeh sip iy Tl Tanealnusedaiims 1gauiles
Vo o % o 3
011 d sy H.323 Tde ldnl5evde ITU-T Guiludwaun 1323 flud
Y
fMruan1nsgua1eg luszduais alddaludunionin (physical
it A 2 Yo 4 9 o A
layer) Tusied IETF Sutludan SIP szmedtounmizluduinioe
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18 (network layer) U1 11/ H.323 90199 lnnudniuldnsedszans
mnlumaiausiusunsevis1dani SIip aqudeideved H.323 Ap
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511931 13190 2 aginmsnlSeuifeudesinasznine H.323 uag
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SIP[14] 919M15 9159 19a uaziiuI 15 Tnaeanaeanraninaden
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MINA 1. yuaad agUmslseuneumsinausenIN H.323 uas SIP

H.323 vl H.323 +2 H.323 v3 sIP
FUNCTIONALITY
CALL CONTROL SERVICES:
Call Holding M Yes Yes Yes
Call Transfer Mo Yes Yes Yes
Call Forwarding Mo Yes Yes Yes
Call Yy aiting g o) Yes Yes Yes
ADVANCED FEATURES:
Third Party Control Mo Mo Mo Yes
Conference Yes Yes Yes Yes
Click-for-Dial Yes Yes Yes Yes
Capability Exchange| Yes&Better |Yes &Better | Yes &Better Yes
QUALITY OF SERVICE
Call Setup Delay o~7 R1T 3~4 R ~3ART 2~3 R
RELIABILITY:
Packet Loss Recovery | Throuch TCP| Throwsh TCP Better Better
Fault Detection Yes Yes Yes Yes
Fault Tolerance MYA WA Berer Ciood
MANAGEARILITY
Admission Control Y es Yes Yes Mo
Policy Control Yes Yes Yes Mo
Resource Reservation Mo Mo M Mo
SCALABILITY
Complexity More More Maore Less
Server Processing Stateful Stateful Stateful or|  Stateful or
stateless Stateless
Inter-Server Communication Mo Mo Yes Yes
FLEXIBILITY
Transport Protocol Newtrality TCP [CF TCHUDP] TCPRUDE
Extensibilitv of Functionality Vendor Specified Yes, [ANA
Ease of Customization Harder Harder Harder Easter
INTEROPERARILITY
VersionCompatibiliiy M Yes Yes Unknown
SCN Signaling Interoperability Better Better Better Worse
EASE OF IMPLEMENTATION
Protocol Encoding Binary Rinary Binary Text
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MINA 2. uaad agmsileusenan H.323 uag SIP

Capability Protocol

H.323 SIP
Cost High Low
Complexity High Low
Maturity Good Poor
Scope of Definition Full Limited
Interoperability Good Some
887 Compatibility Poor Poor
Similar to ISDN Yes No

d' = =) o '
MInd 3. uaavagimanlSeumevesdt/seneusein

H.323 uag SIP
Requirement The H.323 Way The SIP Way
Call signaling H.225/Q.931 SIP INVITE
Request/Response,
ACK, BYE
Media Negotiation |H.245 Capability SDP embedded in
exchange or Q.931 |SIP INVITE

Fast Start method

Reg/Rsp, ACK

Registration, H.225 RAS SIP REG request,

Location and Protocol to to a variety of

admission service |gatekeeper location services.
Proxies locate
things in
processing an
INVITE.

Media RTP RTP

transmission

Centralized Call
Control

Gatekeeper-routed
call signaling

Use of SIP proxies

5. m3llsunsuamsumalui

(Telephony Application Programming Interface: TAPI)

lumswann Tusunsud sy 1P telephony luilogiiudinTeaiio (tool)
¥ lumsiUou 15U API @199 A108191%U JTAPI (Java Telephony API)
Fa
1Az TAPI (Telephony API) 5907989 1@1gWaA Protocol stack ¥111¥n13
Ed 1 Il
aF1auelanFud sy IP telephony 11 1dazaIndu 1ileannnieg
= 1 dy Y = 1 9 :ll Y Y o ]
fowartl ldgeusivazideauisediandeunialdlvesdsznousau
dmsvueddamsuludnvasiforiusaisaanisz lumsian

Tlsunsu'ldun

5.1 JTAPI (Java Telephony API)

I a o o
ITAPL i udume sy lumsilouTusunsud sy computer telephony
Fagniu1TaguTEN SUN (Sun Micro-System Co., LTD.) JTAPI 91
A v = P 1A o '
ponuuun e i e msa@ouTsunsulddeualigudanyuzaieg
Il 9
a5y FaansalFlums@euTdsunsuldvarnvaredand T sunsy
@ <3 [ o
call center l/audamswauIdIumy wazdsaiuayunsnIuANIg
FenvInuuvuyAnanvilanayd@1n (first A g third party call control)
et @nduiigniansin JTaPt aunsalul1Fluunanesuas
sruuInssmniaae fu'ld Wiesnin JTAPI 1140111 Java Falsunsu
v v Pl
AiannTasnmiszansasuldlag livuiuunaaesulas
9 9 o A 9 o 9 @ o
AWABINITVBIRWAMU JTAPI Aadesmsth limanannTisunsui
V1 o v s o A
18418 naz Tdsunsuenmsaiiau ldvuunaanesuaieg srununie
[ @ g =) ~ :: = ] Y Y
Vg Insdnieaae TasmsveuTilsunsunoansufed ITAPI 52819
@ 1o a3 ' o o
wann Tdduilugwsednlunalnuieed 19w IP telephony d1%5un13
v
afaedanduldlusedunheduamnaneuediandu laauds
v
call center 59uM9 JTAPI §1ldaanauuana sz ninenisnruguns
' 1 Fa

Fona1nyananviazaIy SIUNIANNUANAIITZHIINNITAIUAN

~ A Ao . <
131590 (call control) LATMIAIVANTOUIAY (media control) UBNINU

AaunTdsunsuannsofiauTaegld JTAPT 0guu telephony API

gY

A

819 18 19U TAPI uaz TSAPI

5.2 TAPI (Telephony API)

TAP Ty APTUuszuVY§1TAns TuTasseniiulad (Microsoft
Windows) Fei11fuelFinduannsasenlFleddunsiiauly
szuuInsdnii 18 Tapt 18gniauTas luTasaseiiifeseesy
maTuTad 1P telephony #1930 1¥nswan e amsud sy
telephony il azarnuazsaniaau TApL 1819 5 mao sl vos
flafFunsaugumsisen (call control) d1mfuTds Innoadomsyiia
s M lHEFannsaten1d 1 Tae hidesa et ues Tuilagiiu
TAPLunesHu 3.0 Fe14luss v fiana3uTad 2000 (Windows
2000) 139551 3 ﬁyﬁmsﬁmmmnna{%u 2 fio TAPI 2.1 API i1 coM
Wldueddamdu TAPT grsiannnnmlan 18 1wy c++ 5o Visual
Basic 11az841% Active Directory ¥8431 107 2000 $1891 11 M3 dans

=

A oA AR A A a £
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Y ¥ Y
111 TAPI 3.0 SeaivayuluGesvesgauninms 1¥uims (Qos) 5w

adueuINATEIU H.323 Feiiann lag ITU

d‘ \l \l
6. N13FoNmdszyil1a)lslanea H.323 uay SIP

(SIP and H.323 Interconnection)

TunsnSeuMeonsenang H.323 uag SIP [8] 92 uiaaoq Tals

| de e Y ay o o 9
Tanpasaninavenvoide uaz 115 laneansaedaliuul Tdulums

]
a a a o v A

W1l szansamnladiReady 5y 1898 H.323 Version 4

9 '

1) mldszyldoninllsTaaealamuznog ldunnin faudi sip

a

o

H.323 Tdgminldaueswdqrluileqiiv iy Microsoft Netmeeting

v '
v @ A

, ' M & A o 4
Faiumseuneszninelis Tanoansdesdaududesuilu[i2] o ld
a A ' ' a o A a o MY 1
TTanamMIweNaszNaelamFunsenansu lasdanseu

aguliinz 19T Tanea H.323 3o SIP

v
@ o

Tils TaneansdesihraueguuTls Tanoa P uaz 1% RTP lumsdedo

v
@ @

ad A [ d' ' U Z = d' 1
yaraaiide asiulumsigouasszninalls laneaniaes Juieuso
1 A 3 T o 1 ~q ¥ = @
mwzludundlu msdedgana uazdrun i eazioavouyddu
' E2 v .
A3 @03 (session description) toufiani N lumsieuneazison
11 SIP-H.323 signaling gateway (SGW) TasaziFonn3ovroiidoaion

Ao Iagr1u SGW 111AT8%18018UBN (foreign network) 151 1HBNITH

=) ]

' 4 ' g 4 '
in3ov1en 19 SIP 1AS0v18 H.323 awilwnsevenieuen lumsiseuse

3w ~ Ja to & Y Y s 3 Ja
willudnbauzimesida lusuiludeiunesdaremaiumesiiia
Y

TuaSevemeusnvise lilasngldervvzlasulils Tnnean 1414 lae

gH

H 1 4
fifanalFueamsadn Faluisidesmsmsamzidioudoyaveunasi

o A 9Yq 9q Yo A ]
Hansel ¥ lvnunievienieuen

Tumsi¥oudaseniun3ov1e H.323 uaz SIP SGW azdeaimiinlu

Y o A ! Ao Y 5] N o
mmﬂawayamnmﬁmmiamm Tasdrundnudestimsulasiiag

v
~

U
v

o msaZunsiEon (call setup) SGW doaivdfilunsuas 4
aeulumsadie msfen szuiulisTaneanaaes doyadi1dldud
sesasailaemalumsds msdedyana anuasaneaul
#0 (media capability) nazueansa i 19lunsfuiiRe SGW 9zl
foyamariinmaiedieniiudrda i ludnadedeniialug
uuuuawmeﬁyumauﬁgﬂ&’m H.323 %’ay‘amdﬁrﬂxﬂizmﬂagﬂu

HUALETINNTUABUAIE WA SETUP TermCapSet 11 UAY 1@

d1m5u SIP Yoyaszedlunudiauded Aouuaids INVITE n3o
1 Fa
suaaan1¥lun15aeu (response) Aetiulunisudasein sie 1af
[ o o ]
i 1323 e ld Taease Tasnisiideyasinuudias ndui
I 3: ' 3 v o = o
Wudupeuainglu 1323 uanmsudaslunandususgiinnudu
Fouunna1 mi1zvzdesiinissiusindeyasin  unmas
H A [ | =
H.323 Tunaedupewiesdumiluiisaamandonlu sip
~ o IS
® nisaanziiiouvoaf 19 (user registration) SGW 3§ 1l ud o 911
° oA v 9 = A v v o
dunaiigndesvesdgnisenniotatenialdTasezdeaiins
. . .
uiauilu P uoaasa Fedoyanldlunisulasez 1dannisas
~ vq ¥ o A oy ' A oA
neifouvesdldnnisdeuniote deyamariiszSudaroulae
registrar Tu sipuag gatekeeper Tu 1323 Taoh SGWazd o
o A qavy
annsmihdeyamaitiue1a
® M19TUIYTIWAZIDIAUDUYATY (session description) 11 SIP Taen
Tudr9e1% spp lumsliswaziBeaveurafuniennuainnsa
N19AT1UTIR Y (media capability) @ 145U H.323 vz 1¥ a0
.. . Y
Capability Descriptor 114115 Tnnea H.245 SGW desa1uisautlas
v
1 @ I
doyaszninnsaesllslanoald Tunisulasin spp hhilu
H.245 1309114 lajenn 1119991091 Capability Descriptor @11150
wlfseazidea ldunninms 1y spp i lilumsudasnn H245
I o A E o '
Ty spp i11de1nndn SFnilsiamnsori ldfemsdawaia
SDP vimnguuatav lu @9u message body UBUNALAY INVITE 130
ABVAUDI(response) TABNLLAAY SDP uaazuuatay gunuuaag

Capability Descriptor

7. lodimialluiidvisunsevre'lSae (IP Telephony

over Wireless Networks: VoIPoW)

o w

o 4 { § a <
Tulnsdniinaeuijui 2 ideddalunslFaudumesiiiavate
i

UsgmisTaommnig bandwidth tazauammsuIas Tuinsdnigui 3

)
] v 1
AR =

v
1 MR IWAY TP Network 1ASUMIHAUINATY Falnsduniile

A o 9/

fovzimeiiind e Mobile IP Device 0614 15fia n13 1441 1P uu
w3918 13 ezt 1% overhead gaan msldau 1P dwmsviiede
92158071 Voice over IP over Wireless (VoIPoW) gﬂﬁ 5. LEAIAIBENN
TA598319909 VoIPoW 1103511 H.322 1Ay SIP @111505095UM5 19

NUVDI VolPoW
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VolP server

s2ssion routing
coding .
party c units

Codec
VolP ctrl

e
g}_‘é’;‘,‘ Backbone
RMS routar Edgs ™

~ 4 ' ~ N A A4 A
gl]‘l’l 5. uaaamsirou lensenan ?awmm?ﬂuuwmﬂaau‘n

oA ~
uag liipdoun

o = & o A o 4 =
nmsitraulugda s o1 Hudedl Tnsdniimaeuiiainise 14y
d o o 5% o I'd
TilsunsulszgnaaguionimsaunimaInsininiu Tnsdnilat
k4 : ' r 1
1@ Mertiandouiuaz limasun) idesyaszgnuilaslieglugl
2 i ' o ' Y o
Yo uiining Iag Voice Codec (191 GSM ) :ntiuvzgnaaliIszdn P
4
nazgndaae 11/1uszd D Radio-access network (RAN) 9101 uvzgnds
VA A o - , A
AunauIng lidaanniigiu (RNS: Radio Network Service) tiodasia 11/
v
daaniina (SGSN/GGSN) rideaniidoyadanaazgndudilids
data network (11 TP Network, ATM Network) Yoyavzgnaliaud
4
Parenawnalnmlsndveunionts nan lasagludrszdudu p oz
' k4
Tugnnsznvanmanlaeunlasseauldarsaca) mu RAN daiuns
Uszgndld voIp dmsuInsAmsindeuiaunsanszit ldamu@saiy

Tnsdnnnala

8. asl

Q

a < o I~ o
TsTaneadwaasiiama il vzgniiwnlfiluTls Taneandnlu
A ) o S o v ¢ A
Msdomanuau Insdni luoaasulndtl Tavginsainmsdoaisoy
o 3 . . g o A & g 9y
M908 1 mobile IP device ¥z 2 WIATFIUKANAD SIP FUTudo
Mriuaved IETF tag H.323 39 Wudosmuaved ITU :nmMsdnyl
X 9 : & 29 9 \ .
wesdunuNvaziglnsal ludiesaatadiulngagiinumunag
A o A o Y o ~
g H323 iesnniilumasgiuidmvual3edwauysal vmezh SIP
o J {1 ' ' o ' ' o '
guiluuasgruisoudalnd vediudeeglusisvesnisiau ua
l < @ l @ U ]
6191508 H.323 ianwdudeuuazdgaenlumsianiinii SIp wan 1
< Y o o Ao w @ ; o w k2
wiludodidand g lumsiann venandigduuuves sip frdela

Sumswa3 i Tl sunsudu U Java duilu'll141 SIP 019923

o Y Y ' @ yd" Y aa =
ﬂWS‘LHUhJGlGlfﬂ’JNﬂJ’JNﬂ’Jﬂu’ﬂuWﬂﬂﬂuiﬂﬁu 100 nUseMIniues

SIP fia N5 1991119811 Mobile device 1#183910 SIP gnoenuuy 111
A ' . < o o
mobility Ngan31 H.323 0619 1sAamnissesiunmsidauis 2u1as

2 o g o o '
grufludaduiiu msiremludnyae Dual Mode Wrnzilunuinia

B2 v Jo A A4 A A A
éll'ﬂ\i@qﬂﬂiﬂ!Iﬂﬁﬁwwﬂﬁ%uﬂllﬂﬂlﬂﬁﬂuﬂ Lmz‘lmﬂaauw

S1EMIfIge
ASN.1 Abstract syntax notation
CGI Common gateway interface
CPL Call processing language
DNS Domain name system
DSP Digital signal processing
G.711 Pulse Code Modulation (PCM) 48 to 64 kbps
G.723.1 Dual rate speech coder for multimedia communications
transmitting at 5.3 and 6.3 kbit/s
G.729 C source code and test vectors for implementation
verification of the G.729 8 kbit/s CS-ACELP speech coder
H.225.0 Call signaling protocols and media stream packetisation
for packet-based multimedia (includes Q.931 and RAS)
H.235 Security and encryption for H-series multimedia terminals
H.245 Control protocol for multimedia communications
H.261 Video codec for audiovisual services at p x 64 Kbit/s
H.263 Video coding for low bit rate communications
H.323 ver 1 Visual telephone system and equipment for LAN that
provide a non-guaranteed QoS
H.323 ver 2-4  Packet-based multimedia communications systems
H.450.x Supplementary services for multimedia (call transfer,
diversion, hold, park and pickup, call waiting, message
waiting)
HTTP Hypertext Transfer Protocol
IETF Internet Engineering Task Force
IPDC IP device control
IPTel IP Telephony %30 Internet Telephony
IMTC International Multimedia Teleconferencing Consortium
ITU International Telecommunication Union
JTAPI Java telephony application programming interface
LDAP Lightweight directory access protocol
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