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Implementation of Extended Automatic Callback Service in
SIP-based VoIP System

Hyun-Gyu Jo' - Ky-Soo Lee™ - Choon-Seo Jang™

ABSTRACT

On the internet phone or PSTN(Public Switched Telephone Network), the automatic callback is an useful service in the case of busy
state when one user calls the other. By using this service, automatic redial is possible when the other party hangs up. However, in the
basic automatic callback service, the user who wants callback should wait until the other party hangs up even in the case of
emergency. Therefore in this paper, to solve this problem we have extended CPL(Call Processing Language) and, within user system,
we have included and linked this extended CPL processing module and dialog event package which processes SIP INVITE initiated
dialog state informations. We have implemented this system for being used in SIP(Session Initiation Protocol)-based VoIP(Voice over

IP) system.
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{E 3» F7}E Signaling Operation ==52] Syntax

Node : bye-cancel Node : call Node : msg
Qutput © None QOutput : None Qutput : None
Next Node: None |Next Node: None |Next Node: None
Parameters : None |Parameters: None |Parameters:

“contents” optionally allows
the script to specify a reason
for the MESSAGE sending
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NOTIFY BX g3

: 1

<?xmliversion=“1.0" encoding="UTF-8"77

<cpl xmins=“urn:ietf:params: xmlnsicpl™
xmins:irt=http://www.irt.kumoh.ac.kr/dialog-reqguest
xmins:xsi=http://www.w3.0rg/2002/XMLSchema-instance
xsi'schemalocation=“urnietf:params: xml:nsicpl cpl.xsd

hitp [iwww t.aymohn . ac ki dialog -sequest dialog-request .xsd>

<subaction id="boss™>

Tiority -switch>
<priority greater="urgent >

<irt'bye-cancel;>
<itt'msgg contents=*)received an urgent call*/>
<irtrcali/>
</priority>
<otherwise>
<irt'msg contents=“Please wait"/>
<jotherwise>
PToTHY TS Wit
</subaction> @
< o T
<priority-switch>
<priority greater= urgent >
<irt:bye-cancel/>
<irt:msg contents=*l received an urgent call”/>
</prigrity>
<otherwise>
<irt:msg contents="Please wait"/>

/

</otherwise>
</priority~switch> ®
</subaction>
<subaction id="anonymous”>
Driority-switch>
<priority greater= urgent >

:

<irt:msg contents=“Piease wait"/>
<ipriodty>
</priority-switch>
subaction>

:

<incoming> @
§S5-sSWien erd="0ngm
/@U—iaddress is="sip:csiang@ kumoh . ac.ki>
<sup ret="poss”/>
</address>
<adgdress is="sip:ikmh@ kumoh.ac .kr>
<sub ref="friend”/>
</address> @

<otherwise>
<sub ref=“anonymous™/>
</otherwise>
{/address-switch>
</ incumriy
<lcpl>

(

(212l 9) == CPL A3RIE of

FHey AFoE TE FRAIX ®ew 59 FRE A}
$47} 498U + YRS Ut ol% ge A
¢} Zo] address-switch Bl Uil £2 W &8 Al&xi9}

234 ge A8AT PNFoEA 8HE AEATY T

o
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My UA othe:

w !‘: kmh My vale B

othet"*;. !,

AHE X ooco2te| &It
B0 SMUSQ M

jr=audio 42089 RIP/GUP @

In call processing In call processing
or RTP Media Session or RTP Media Session
INVITE > INVITE >
486 Busy Here 486 Busy Here
ACK - ACK o
P
SUBSCRIBE Include current Dialog SUBSCRIBE Include current Dialog
> State Information » State Information
200 OK P 200 OK
<
NOTIFY & NOTIFY
00 O or with emergency in 200 OK
2 K - Priority Header field >
INVITE with urgent N INVITE with urgent
486 Busy Here el w 486 Busy Here >
B
ACK o ACK
L BYE or CANCEL ol BYE or CANCEL
»
MESSAGE - MESSAGE
NOTIFY
INVITE o < oT
i 200 OK
180 Ringing > >
200 OK INVITE Now available
180 Ringi Dialog state
ACK < ging terminated
) ! P 200 OK
. RTP Media Session
ad » ACK
P
. RTP Media Session _ |
- »
(a) (b)
= = ==
(33 10) HMete Mu|Ael & XE| &5 of

session disconnected

Update PSMT.......... state =

terminati
call control : nsg ?
Create MESSAGE nessage

Update PSNT.......... state = confirmed

[--——412888

laddr=Datafiddress: /282.31.137.172

Controlfddress: /202.31.132.177

IDataPort: 42678

[ControlPort: 42871

dvi/rtp, 8608.8 Hz. 4-bit, Hono
® & o 0

INVITE  peceived...... .

MESSAGE &4 & &3t
E&E 0002 &M

s S QT
csjangSE fES
Priority urgents” ZL&!
B U RH
INVTE ¢!

INUITE sip:johg@sip2.kumoh.ac.ke SIP/2.0
Via: SIP/2.B/UDF 202.31.138.33;hranch=z3hGdh
Via: STP/2.8/UDP 282.31.137.176;branch=z9hG4
Hax-Forvards: 69

fo: sip:johg®sip2.kunoh.ac. ke
Pron: sip:csjangfsip2.kunoh.ac.krjtag=961458
Priority: urgent

® o o o
send Busy 486 to proxy....

LIEAQHE AT
csjang 2l SRSTAIR(E
B19/2.8 486 A

Jiia: S1P/2.6/00P 262.31.139.33;branch-28hG4bk1634!
o o o 0

receive ACK signal.......

CR

CK sip: johyBsip2.kunoh.ac. ke §1P/2.0
ia: SIP/2.GADP 282.31.138.33; branch=29hG4bk16(8:

foseq: 26 ack *7® ¢ *
Contact: sipicsjang@202.31.137.17%
Content-Length: @

CPLAZRE 24, 8i4
% CPL X2l Al

CIOIZ2 OIHE
loading CPL Script.. WIIROA CHoI™ 81
Movw CPL Processing..... AR 2101

call contrel : bye-cancel
Received current dialog state
current state : confirmed

Create BYE messaga

(84X confirmed)

BYE HAIX &4 2
Jl&E &3t xel coolll
HES Hel

jsending message.......

E sipto0o@202.31.137.171 SIP/2.8
ia: $1P/2.8/UDP 282.31.137.177

x-Forwards: 68
ar eincanc@IR? W 127 1 c+ans1210KERI

ip @cip2.-kunch.ac.kr SIP/2
via: SIP/2.BAIDP 2B2.31.137.177;branch
To: sip:oooBsip2.kunoh.ac.kr

From: cip:johgPsip2.kumoh.ac. ke
Call-1D: 21@7313184#202.31.137.177
Content—type: message/CPIM

Fron: <{sip:johgPsip2.kuroh.ac.kr>

To: {sip:oooBsip2.kunoh.ac.kr)
DateTine: Mon Nov 22 19:81:38 XST 2084
ubject: Notice

ontent-type: text/plain
seq: 31 MESSRGE
Content—Length: 25

] received an urgent call

P O%....... reveived

S1P/2.0 288

Uia: SIP/2.0/UDP 282.31.137.177;branch=z9}
o: sipiooofsip2.kumoh.ac.ke;tag=138869832
[Fron: sip:johg@sip2.kumoh.ac. ke

e s 000
pes oX....... reveived 4 g, ool
BN
& FsMol
1P/2.0 260 Ztléiu;i‘ EAl
{a: SEP/2.8/IDP 282.31.137.177;branch
v airmennn R9GD 24 197 174 seam—t240CCES

(& 11) M MulA=2 & X2

gall control : call

Create MESSAGE nessage

INVITE sip:csjang@sip2.kumoh.ac.kr SIP/2.E
iaz §1P/2.08/UDP 202.31.137.177;branch=29
ax-Forvards: 7

0: sipicsjang@sip2.kumoh.ac.kr

3 sip:johglsip2.kumoh.ac . kr;tag=938158
all-I1D: 1814316372Csip2.kunoh.ac.kr
Content-type: application/sdp

Cseq: 32 INVITE

Contact: sip:johg@202.31.137.177

fContent-Length: 92

=0

o=johg IN IP4 sip2.kumoh.ac.kr
c=IN 1P4 202.31.137.17?

=0 0

h=audio 42070 RTP/QUP @

#deate POMT........ .. state = teying

HOB Trying «voovann . received

1P/2.8 180
ia: SIP/2.8/UDP 202.31.137.177;branch=z91
0: sipzcsjangPsip2.kumoh.ac.kr

o] alH| BHH




SIP based VolP User System

]
:Recelved SUBSCRIBE message from sip:csjang@sip2.kumoh.ac.kr
{iSend 200 OK message to sip:csjang@sip2.kumoh.ac.kr

lSenu NOTIFY message(state : confirmed) to sip:csjang@sip2.kumoh.ac.kr
{Received 206 Ok message from sip;csfang@sip 2 kumah.ac.kr

fReceived INVITE message(priority : urgent) from sip:csjana@sip2 kumoh.ac.kr
llsend 488 busy message to sip:csjang@sip2.kumoh.ac.kr

Received ACK message from sip:csjang@sip2. kumoh.ac kr

Loading CPL Script.........

Now CPL Processing.......

iCall contro! : bye-cancel

Received curent dialog state from DEP.........

Send BYE message to sip:000@sip2.kumoh.ac kr

Received 200 OK message from sip:coo@sip2.kumoh.ac.kr

L . session disconnected

Call controt : msg

Send MESSAGE message to sip:c00@sip2.kumoh.ac.kr

IReceived 200 OK message from sip:000@sip2.kumaoh.ac.kr

iCall control ; call

iiSend INVITE message to sip:csjang@sip2 kumeh.ac.kr

Received 100 Trying message from sip:csjang@sip2. kumoh.ac.kr

Received 180 Ringing message from sip:csjang@sip2.kumoh.ac.kr

Received 200 OK message from sip:csjang@sip2. kumoh ac.kr

e —

My SIP address: - sipdoha@sin2 kumoh.ac ke
Target Adrass and Subject
ination Sip %5 1 [5ip:000@sip2 kumoh.at kr }

R e e ]

] Use priority O emergency ® brgent Cmtm()nomxum :

(@) AEBAH A|2H|2] HiQistH

SIP 71gto] VolP AIA-OIA S 2HHEl XiEs 2 Md|A9 18 259

Make CPL Script Display CPL Scrigt
subaction proRy  [<incoming= =
address switch redirect =address-sm‘tch ﬁgld:“pngm >
: =address is="sip:csjang@kumoh
string-switch reject : =sub ref="boss*f>
t itch . =faddress>
. ime-Swrc bye-cancel <address is="sip.kmh@kumah.a
priority-switch call <sub re&="friend*f=
‘ <faddress>
o msg o <otherwise>
[ o | rcmca é

(b) CPL 23RIE Zdg 2t QlEHjola

Sender ; sipjohg@sip2.kumoh.ac.kr
CPIM format

EFrom: <sip:johg@siplkumoh;ci.l@
To: <sip:000@sip2.kumoh.ac.kr>
DateTime: Mon Nov 22 18:01:30 KST 20
Subject: Notice

Contents

1 receiv'e‘d'amjrgent call

(32 12) ABAL elE{H oA

i
’d
1S

AALERY TF '}71‘4 %ii}a
4 HE 223 AT E
A7l f1g a8 HE o9 A}%ZP} z9
< ¢ 7 AEE FANFE FEez 74
°] (b)E CPL & %E% A4s7) A% 3
& Bass HES o8t AT AR

He& *}%X}ﬂ A4 443=E st ( % 2)2
(c)e CPL Y A7} msg =28 11310}04 Y A=
ANAE & AR A o}E RaFE &9 shuHolrh

Al

of
_{
ol
rir

o
fo

o
oDy

Ll

8

N

X
=
1>
12
o
Y
o
& 4 =
P o
:J_’Nlﬂ.lmg
ol of i

ﬂod
o

_|2.i o ©

%1

E rﬂ,
2

v

{oim
mEmE

M o to fo

4.8 B

AHR Aol A AF BH Auae F8E B2
9 shtoltk. aHu dwt¥ew F7F Y FREH 28
A= L A7be] A8FE £ gong o] AL (% 2
We eI S22} 71FL 25t 232 dexaE A
el 571 282 d7iA A ol s EHT
EA g,

2 =fdAe SIP7INe] VoIP Al&ylejAe 71239
AE 9 Mul2E SIP INVITE WAZd s A€

H71A & o]&dte] FHSHL tEol 7|EY EAHE

ZA3}7] 918e] CPL W9 Signaling Operationd] M 2& %=
=58 FUbst CPLE #2712 o %49 CPLE X3
T e 715E AR Al2" Jle] XAA tojd=
a3 oME H7)R 9} dFde WHS Aesdch wekA
T8 AHEA N2ddME 3 A8 F= 5 H4F A
ANz g 29 SEAZHEY SIP INVITE ®HAIR el
$XAE7t BA D Priority dlE =2 ¥E#d 83 & F
€8 & Jx CPL WUA7L 2R 239 AR} 5
i §4" CPL 22 HE Y& 2 dAY go|dz g
ol wet gl gA & A AFoz ¥ F 4

o
old2a AH FHE AT £ U= vho|dEa oME
&

1411"1—31 ©% CPLe ##32 Signaling Operation ol
bye-cancel, call, msg®} Z& MZEF =EEZ F7IAA A}
S50 M2 F7td =53 71E9) CPL 7155S ¥4



260 BEXM2IDAT=ER C M12-CR X2=(2005.4)

zgeld ALY Aulzo] Bad $2¥ CPL 23YES
HAE & Q=S 90 AR A28 CPL HuAE
dolgz ojE A7 2RE AAe fo|dw1 AHE
Agwol UASIA Bad A7 A4e AT & AES
Jen Bad T AAA AN 2 A5 AT 5 Ux
= Ak

JdEYl Astel F87t Z7HE o o)F 9% TR
BobAu2e) el 2 PHG, FEAAZ §8F Hob A
HAES e gl CPLE 8% 2 848 & 9t o
2 were A7 dFolg

=i

[1] J. Rosenberg, H. Schulzrinne, G. Camarillo, A. Johnston,
J. Peterson, R. Sparks, M. Handley, E. Schooler, “Session
Initiation Protocol,” RFC 3261, June, 2002.

[2] 1. Rosenberg, H. Schulzrinne, R. Mahy, Ed., “An INVITE
Inititiated Dialog Event Package for the Session Initiation
Protocol (SIP),” draft-ietf-sipping-dialog—package-05, Nov.,
4, 2004.

[3] J. Lennox, Xiaotao Wu, H.Schulzrinn, “CPL: A Language
for User Control of Internet Telephony Service,” RFC
3880, October, 2004.

[4] IETF SIP Working Group, http://www.ietf.org/html.
charters/sip—charter html.

[5] Fredrik Fingal, Patrik Gustavsson, “A SIP of IP-teleph-
ony,” http://www.cs.columbia.edu/ hgs/sip/papers. html.

[6] M Handley, V. Jacobson, “Session Description Protocol,”
RFC 2327, April, 1998

[71 H. Schulzrinne, S. Casner, R. Frederick, V. Jacobson,
“RTP: A Transport Protocol for Real-Time Appli- cati-
ons,” RFC 1889, January, 1996.

[8] A. B. Roach, “Session Initiation Protocol (SIP)-Specific
Event Notification,” RFC 3265, June, 2002.

[9] A=x, oldR, 77, “VolPE £33 CPL EgloldE XA
2 4" ARAEFHI=TXC, AM0-CH A4E, pp0s0l-
0508. 2003.

[10] J. Lennox, H Schulzrinne, “Call Processing Language
Framework and Requirements,” RFC 2824, May, 2000.

[11]1 A Johnston, R. Sparks, C. Cunningham, S. Donovan, K
Summers, “Session Initiation Protocol Service Examples,”
draft-ietf-sipping-service-examples—-06, July 16, 2004.

[12] J. Franks, P. Hallam-Baker, J. Hostetler, S. Lawrence, P.
Leach, A. Luotonen, L. Stewart, “HTTP Authentication:
Basic and Digest Access Authentication,” RFC 2617, June,
1999.

=8 T
e-mail : blackjo@kumoh.ac.kr
191d 2o FHdstw AAE (A}
19958 Fe3AUSga diFd HAFE
FHF 8 AL
20028 ~38A geTHgete dgd A
FEFEFH(IALTHA)
B4 o: SIP, VoIP, AA17F AHY A

of 7| =+
e-mail : kslee@knut. kumoh.ac kr
19799 ZE W H2-F 8IS
1982 Al&uigtn tf & (34 Ah
19829~ @A FLETANGEL HFETH

e—mail : csjang@kumoh.ac.kr

1978 AL st AAF a5t}

19819 #=387]2A(F 4 D

1993 B345p7] & AT A

1819 ~8A Fe3dgu AFETE
S

Aok AT ABU §4, VoI, SIP, gHt= A=Y



