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Abstract

Today the various types of communication and application service are provided by the development of Internet and IP
technologies. It is expected to be extended the service domain of two networks through the interconnecting P2PSIP
overlay which is highlighted as an important technologies for Internet based services and IMS(IP Multimedia Subsystem)
which is the new architecture adopted in the evolution of NGN. Therefore, this paper explains the possible methods of the
service expansion with interconnecting PZPSIP overlay and IMS network. Specially this paper suggests the interconnection
architectures of PZPSIP overlay and IMS network as subscriber’s types and analyzes the traffic analysis model and
session set up delay characteristics by simulation model. As a results, this paper shows that the interconnection
architecture using gateway AS(Application Server) is the excellent method to interconnect the IMS in case of PZPSIP
overlay only subscriber, and that interconnection architecture using I-CSCF is good method to interconnect the IMS in
case of PZPSIP overlay and IMS subscriber.

Keywords ¢ P2PSIP overlay, IMS, Interconnection, SIP, CSCF

57

I.M & A3} Skype, MSN Messenger, Google Talk 5 °lth.
EA $88 3 JdHY S AgvAe} 2E o4

o
A, A8 B 1P 71 o o3 tdd 52 OE P 7lst ERIE oj&sta glow, 28Y
Bt 38 Aula7t 283t fAdA ATHR 9 A3 He 3G MEHIS 2L olFddAM ted

P EERE EERE S PERE LSt

*

A

(Hankuk University of Foreign Studies,

(849

i glch o] v|elo g NGN9 73l
AL IMS F2E AYsta JFHeli AFA o),

AEE Mulz AR B AR 2239 B9 7

Department of Electronics Engineering) 2 72 %E}Dﬂ' AEU 7jgk Mul= AFS A%
2 =89 47t g Fodsta gedTy A 7V&2 Z34S v Y& P2PSIP overlay 7]&-& PP
Aol o3t FPFYF o 5= 2o =ol o] == o

F97: 010979159, R SR 0d108sy o SPE AR 71E2 ¢ el sEeA gn



58

peer—to-peer FEIZ SIPo|L} RTP & ¥Z VoIP =
EEZS ALY A dEzt Aol JEIES
[ETFoA TE EZ3 7leodd ojga = 79
49 3, FEF TR dF 435 olds FF
& ¢ 7] i, F UENIT A3 HEd dig d
77} oj2olxz o9,

IMSE IP geluito] Aul=g 2upd, f-4, 281
AMAL BFANA 75 AFE AYY oFjEAE
SIP Aa24d8e 7utez dx Ak IMS of7l e
Me YEHIY ERE FFd BAGl0] A& ANA
& A4, Ao, 95 AF 5 doH, Aol d&F
goly % dEirdoe] BAE F&H0E FIE & 9
o} SIP A3 ZREZS /NoR & IMSY ZHY
A3E 7154 84 HEYA 84, Fdx A4 9
EE I¥she olEA oY, ol T3 IP7]de Q=
gho] AAzZF HejHt]o)] quAE BFAE 4 dth

183 P2PSIPE AMSete F49 olf e P2PY &%
43 AW AL dzoltt. sl A peerEd] T
Z3 JAARE e} s T SIP AEY 7]
& overlay MIEHZ W9 peerd £4F ojx o 2H
serverless A|28& A@ste Aol

o] 8 P2PSIPH IMS YENAE F344E AL
2R PPY H& $AE o838t IMSY WHE &
AND £ gov, P2PY AU Aulx &34, §X
#Elo] gigt gold Foz <3 BIULL 29 F
At =& dFE P2PSIP overlayolA] A& EAF o
2 A AdE ez 7IE SIP ol IMSAHE
cored FE 7 i3} JbsdEth & P2PSIP o
$AEL overlay WEHZE IMS YEYaAY 3
9 JEeEdaz @gstd IMS YEYIY HEsa
IMS Muj2g AFeE 4 gl

FUF 9w Ael2g BE JHof7ix] HFHL
2 MHA&E AT AdMEe P2PSIP ¥ IMS9] ¥
@ 7ed @A ARlaE AHoE AT A4 dE
43 F2 A7t ") aeE B =EdAe
P2PSIP overlay$t IMS7F 43344 32§ Uehjz,
EAL vl BA@r)

A B =7 FHE AE oo, AN
P2PSIP overlay$t IMS®) BEH& 71¢d #% 7|&
o ATE BY gz, MAAE F HEYa T 43
A& T25 AN A VAT AAE F3E
A9 EdY ZdE vERa, N H4& ok

P2PSIP Overlay®l IMS U EQAZ 438& 4 BY

(850

dEx 9

VAIAE ANE A4 Txo U ABdelie ¥
3§ 4% 24 2 948 3, PN 2 gen

e

[y W4

. |+

29 1& PIPSIP overlaysh IMS WEHY 457
& FzZ vl ol P2PSIP overlay?] UA(User
Agent)s} IMS YIE¢]39] UAZL §4& €8 9
interconnection deviceg %3] 43 F&HE T2oth

a9 19 2 A3AEE A% oFEdA AFE E
o AEHgen, o5 AT 2He PPSIP
3 IMS7} signaling®.2 SIP ZR2EEE AHHoE,
4% A&L signaling FH A7 FHE FU
F1nEY [4]e SIPH IMS/F d%o] 7F5d AluEe
MdA FEo2 vepda g, FaEd [b~6le
AS(Application Server)S "AIZ 3 F3 HEH3e
WS Jehla, Algdolds B3 e 4¥st
Aok A7 F e BE e 724 g8 FAF
o2 v 4 A U & F HEHYA T A4
3FE F2EF d7sn v E2EE v9AE IMS
Forumol®], 2008 74¢] #d EAE wusign’
o] E-AojAE P2PSIPH IMSOAE AR Ak 732
g /A3 QAR MZ Bastd 4Y & e Y
o ds AFsta gty IMSE coredll Ao] +ZE 7}
i 913, P2PSIPL user agentd] #4td FZ& FH3}
3 QA signaling W& BT SIP 7]dhe] 3] o]
o3 gvte AE F8A L Uk

w2t B A7 P2PSIP overlay$h IMSZH 4
Z 4% 9% 72E U AxdA A4S, 4
3HE 71 TEE ANST, AXNE T2 B
2o dig) MFH B AEelas T3 A4 A
A AQ EAL v BN 4 kg =Estar
Lig=s

=

=

N

ropste J1
UA -
.
P2ZPSIP Overlay
Network IMS UA
IMS Network
nterconnectio
Device
a8 1. ASHE 7=
Fig. 1. Interconnection architecture.



20104 108 HAZEs| =2X & 47 A TC B A 10 &

II. P2PSIP Overlay2} IMS7} &34 uiH

P2PSIP overlay®] 71iAtE 8492 7R84, DL
# P2PSIP overlayol¥t 7}dElol e ASs @
P2PSIP overlay % IMS W|E9 A0 25 719150 9l
E 492 U 5 Atk A= P2PSIP A4 74 ko)
B, F2= P2PSIP ¥ IMS YEY A9 o) 2y
HRIAR 34 dEe T yEYAgA Eto| 153}
ool Itk A7IME F UEYIANA EFe] e
dEolgtn 7HYstn AAg)

1. P2PSIP overlay M JIQAI2} ASH£

(1) DNS MHE 0|88t 43F &

P2PSIP overlay¢t IMS¢] F+ YEHA 719447 4
T &3 WeteZ DNS AHE o]43 A3dE
TET 29 29 2ol Yehd & 9t} olw, PPSIP
overlay® proxy peer: IMS9] I-CSCF$} §4A}3t gt
< Y%t o] FTRE PPSIP overlaye 7+gA
bob@p2p.org?t IMS MEHZ 71UA alice@ims.com
ol FAl0] o]FAEE B3 HEats Whae)o)

Iy 204 & ], proxy peer, relay agent,
DNS A8{7} g 23t} Proxy peers IMS®] I-CSCF$}
A7l AE end-point 75L& JHATh o] AL
P2PSIP9] end-point$! proxy peer$t IMS9) end-point
) I-CSCFE Z42te] =#Q 0]&9 p2porg$} ims.com
& DNS Ao FE3}ojof gt} DNS A1¥:= P2PSIP
o FA7F IMS HEAAY 7Hdatet Hae AsiAY
2 WA A 2 R0 of 9 Ho 9lE P FA
£ 97] 93 "esth 9714 42 Bobd P2PSIP
TEE A elm  Alice= IMS Y|

M o
T QUSo

=

overlay©ll

P2PSIP Overlay . IMS Network

F2P8iP

Media
Stream
Transfer

alice@ims.com
32 2. DNS MBE 0|88 A5X¥s 2z
Fig. 2. Interconnection architeciure using DNS server.

bob@p2p.org

(81

59

Mg

~
Proxy $-cacF P-CSCF

Poer OHE Sover +CSCE HsS
BoDPREn.ong ioo@ims.com
GottProw)
ora)
INVITE
tsp.com® Z3 F2
oo B4 8¢
IOaEE. S-CS0EE F4 W8
G-CECRa] ¥4 e
e IRVITE WITE
prm——— INVITE H
: - 183 nesalon progross &M-% |
T 183 Eﬁ”’*ﬂm
PRACK PRACK
e PRACK PRACK i
200 ORIROTE] | |
13 2% }
; 0foxgawrs)
P -
i ACK
ACK
Modia Stréam Transle
a8 30 ¥ 29 MMAMHER (P2PSIP — IMS)
Fig. 3. Session setup procedure of fig. 2.

(P2PSIP — IMS)

Efad F28 JHdAtelnz A8 AA 27 A
DNS AHE B3 ZF vEYZY IP FAE FHolA, Y
EHA9 end-pointZ INVITE HAAE B & uh
Relay agent= P2PSIP overlayolA] IMSE m|tjo]
EdE AF7] A% A5 FA FA ol

1% 32 Bobol Aliceo) Al INVITE wjA|A& B
el Al A4 dAE ez ok dA Bobe
P2PSIP overlay Yol ¢l proxy peerE 27] ¢4
P2PSIP registrarol A proxy peerd 4% GET &3
o= ZE=th Proxy peerd F4& €W INVITE #HA
A8 A3} proxy peert alice@ims.como)
&7F Ao e fA7F obd-& ¢ DNS Alsof
ims.comel#ts =H U3 wig Ho Sl P F48 3
9%t} DNS M8+ imscom® EM¢E X1 gl
IMS YEH A9 end-pointe] I-CSCFe IP
@afErh. DNS AHEXRE P
peert  Alice’t $EF 0]
[-CSCFel Al INVITE #WAAE Eula INVITE HA|
A1g ¥& [-CSCFE Alices ©33h= S-CSCF,
S-CSCF& Alice®t 71 7h7te] Faide P-CSCFo
INVITE #AIAE Edth. INVITE wWAxE e
Alices= Boboll Al 200 OK ®A|AE& ®uiA =3 Bob
o] 200 OK HAIA & & F njtjo] 2EY HolHE
AR Faer, ‘

Alice7} Bobell INVITE #jAAE B wfjo] Al A
4 AAe 29 49 Jerdoh Alicert A2 74k

= =
= T

P ¥©¥OO
TLE F

FAE Proxy

IMS YEYAY

o] O,

o

O} 1=
AT

P-CSCFoll INVITE #A121& BWiA §3 P-CSCF&=

Alice® @93t S-CSCFell, S-CSCF& I-CSCFel A



60 P2PSIP Overlay® IMS WIEHAZ 4374 U 54 287 9
. e v i e overlay &4 BolE gateway ASE U¥HEQ peert}
$ = o v e & o ez BOlAY, MS WEGA ZoAE Qw
S e el SIP AS(application server)x® BRIt} Gateway AS

R £ IMS YEHAY ISC AR 28 F3) S-CSCF

O QAA". 223 gateway ASE P2PSIPS) peerE4
T o A R —— PUT &% o] &3l P2PSIP overlay® registrarol]
B £29t}. old PUT WAXoE gateway AS7H A2

prcx = s T ol e IMS =l o] E(ims.com)F gateway AS

RN RO e o . AA9) P F48 LI G4 ol 2 43R

. s o & FxoA, P2PSIP £A7F IMS 7HgdAtet 44 87

» S——— MS =Sl imscom¥} gateway ASY IP F4&

a8 4. 38 29 MMEMFEER} (MS — P2PSIP)
Fig. 4. Session setup procedure of fig. 2.
(IMS — P2PSIP)

g3}, I-CSCF+= P2PSIP overlay2] =212 p2p.org
o g Hol e IP F4AE A7) 918 DNS AHd
Aejgitt. olu], DNS AW+ p2porgd end-point$l
proxy peerd IP F4£E SHdEY. $9S @
I-CSCF7} P2PSIP overlay 9] proxy peerol INVITE d)
AAE A8, proxy peers 22 overlay Y EYA
Wl & Bobg registrard] F4E 2939 Bob9)
URIZ E53ld, ZFH o2 INVITE HWAIXE Bobol
A ALsHA drh

(2) Gateway ASE 0|88t &3F4&

P2PSIP overlay$t IMS HIEH29] 71447 454
& WIS 2 gateway AS(application server)E ©o]-§3}
o IMS Y EHA U9 S-CSCFE 58 #4344 72
& 1% 59 Zo] Yyl 4 9o

% 59 43H4&L gateway ASE P2PSIP overlay
9 IMS HEHa Y= AZHY Y popsSIP

alice@ims.com

a8 5 S-CSCFs & 43%& 7z
Fig. 5. Interconnection architecture through S-CSCF.

Al
2= gateway ASE 38 IMS9 S-CSCFe}F <€t
P2PSIP #A<l Bobo] AlicelZl INVITE wlAX&
i A9 A 44 Axe 19 63 2o HA
Bob2 proxy peerdl Al WIA|AE HE3i proxy peer
E =& A3t ims.como] Aol % o] A
gou g jmscomel#s IMS ZH<lo] g Q=
gateway AS9 IP #4% INVITE WAIRAE Ag3it}
HARE W& gateway ASE IMS UEHZY
S-CSCFZ2 Ag3A €t} S-CSCFolA Alices} ¢13
g P-CSCFolA HAAE AEsin FHFHo=
P-CSCF& Alice?l Al INVITE A& AgG3).
Alice7} Boboll Al INVITE #IAA& B 79 Alice
£ P-CSCFellAl INVITE HAAIE Agsta P-CSCF
£ S-CSCF2 Agdt}. S-CSCFE gateway ASel |
NAE HAD3a gateway ASE proxy peerdl X3}
o] proxy peer’} P2PSIP registrard] 4] Bobe] F4%&
A3t} Bobdl F4& g57 proxy peert Bobdll Al
INVITE HX A& AL}

FesIp Mg
f'—— ! ﬁ . : l
g PG Prowy S-050F oG &
REGISTRAR FOS0F
bobnp.org Gty A3 siedims.com
¥
IVTTE
. NVHE
s e
383 session
183 soaskm,
180 o o193 eion rpons ]
PrEciese
... PRACK, PACK.
e— A | bmack |
s ou ‘[‘zgumimﬂ
o oxfotoeme)_fa ;
A
ALK K K
RS -. SN S,
MRt ea——
" !

a8 6. 8 59| MHAMEHRL (P2PSIP — IMS)
Fig. 6. Session setup procedure of fig. 5.
(P2PSIP — IMS)



2010 108 MXAIZEE

2. P2PSIP overlay & IMSO| SA| 7125t
JIURIRt MEHE

(1) IMSQ| |-CSCF2 E8t Asd%
P2PSIP overlay$t IMS Y ES =0
= A%, IMS9 [-CSCFE % #4344 ¥25 1
Y 77 #t} oju P2PSIP overlay®l 719#¢1 Bobe
IMS HIEf =) 7HYste] S2E Adgoln, IMS HE
A= U9} HSS(Home Subscribe Server)dlAl 7F3#

EF 7Hgs

ARE #BE gt} o] A% PPSIP overlaydl Al IMS &
o3 HasE e Fang IMS WEQZIL B

Ef Ao, P2PSIP overlay7} WEA Y ENZ FE7}
5o, I-CSCF& %3 dlAAZL dgdn. P2PSIP
overlay Wel proxy peers IMS W9 I-CSCF9} A}
g AEs g

[-CSCF& IMS HEHZA YA tE FoZiE
SIP WAIA & FAlske Alo|Ede] 449 S 1“1 0|
o g3 IMS7F 98 3 F3 3 WAxE IMS
% o) A S-CSCRoAl A3t J8E . o
714 P2PSIP user agent’} IMS WEH =9 71 o}
A43tn A& o P2PSIP overlay®] proxy peers ©]
&3t AH I-CSCFol A&dth. vitjo] 2E]] dlo|
ElE relay agent® T3] dggrh

3% 794, Bob2 F HEH I 2F 7HYe A
2 AR 7S F4AE bob@p2porg®t bob@ims.com
olm, Alice® IMS YEHIZ 71QIAlel7] i
bob@ims.com®| alice@ims.com °|A INVITE ®]A}A]
E U4 "gdh ¥ 88 Bobo] Alicedt A3H&E
4% o AdE HAstE AXE veiz ok 9A4
Bob& IMS YIEHAZ INVITE WAAE 87 $43)
proxy peer®l Al INVITE WA|A2 Bt} Proxy peer

P2PSIP Overlay

alice@ims.com

a8 7. -CSCFg Bt 4384 ¥
Fig. 7. Interconnection architecture through —CSCF.

e =
EEXN A 47 HATCHEHA 10 R 61
[ [
A
> N
& P2pSIP Prowy g
REGSTRAR o OSCE Hsg B-050F PCBCF
bob@ip.com alice@ins.com
GetProxy)
RospiBet orgh

S ] |

i s-osced Ralas H

H B-CRCRH 0 R |

H 20NTE e 1

: SO | - !

H 183 sesion | |

| 183 sosbion progress 1, 183 session | ‘__—?ocm i

H 183 passion Diogeess 3

i

! 183 sustion progress [+ :

¢ 1_pmack i

H | BHACK | __PRACK. i

| b EBOEE o paack i

; oimare] (20 KEVIE] |

H - _ moloxiware)j#% !

; anojoKpMTE] > ‘

98 wm— - JRUUUUS NN NSNS ISP P L]

=3
=3 ack
AGK K.
” Madia suag;irwmer -

a8 8 28 78 MMALEEIHPPSIP — IMS)
Fig. 8. Session setup procedure of fig. 7.
(P2PSIP > IMS)

= YARE Be T IMS VEYZS I-CSCFlA A
g3t} I-CSCFE Alice®] S-CSCFol Al HAJAE B
71 98} IMS vlEY A 7HdA BRE BEshe HSS
of S-CSCF9 F4& A % $9& oW
S-CSCFollAl INVITE #AIAlE Adsgth. S-CSCF=
Alice?} 9%H& P-CSCFAlA dAAE  Asta
P-CSCFe= #Z# o2 Alicedl Al INVITE WAAE 4
g3

¥kl 2 Alice”} BobollAl INVITE WAIXE EdE
AR AR Axol A= P-CSCFe S-CSCFE AAA
[-CSCF2 INVITE #AIA7F d2e] H¥, [-CSCFe=
Bobel F4& 27] 93te] HSS ZojehA ot Bob
& IMS UEH =Y F5E 7tgAtel=g, [-CSCFe
HSSZ%E Bobe FAHANE g F, PPSIP
overlay®] proxy peer] #gdt} o] A4 H&SOﬂ |
9jate ojm] Bobd F4AE €1 YO BE proxy peer
E Adgste g8 s

L=
V. 4584 FX9 EY sy

P2PSIP overlay®t IMS MEH A 4&F
A SIP Az#HEolA Ad 54 #AE AT
g2 73 99 2o a8 99X #EF vEYA
P2PSIP overlay® P2PSIP overlay9] user(agent)”}
e €3 proxy peer ABES 2R3 IMS WEY
3o F&HE Rdojth

_l])l



PP Proxy peer server
CSCF - Call session control function server
Dest. : User agent server(receiver)

H HE& WL M4 AAG 3 F dhujoln)
I¥ 99 $2& IMS vEHa oty A HAA
SIP =AA Aee UEYAS] MW queuing AA
& NI, o] queuing A AL queuing theory
o g3 F4 & ¢ dh 29 994 quening AAS
X8y A, $4 &9 user agent, proxy peer,
CSCF server SIP A58 A2z M/M/1 2d2
e kia= 2

a8 3 4 &9 user agentt SIP A% 2 7]g ¢
%2 3 71532 & non-preemptive priority M/G/1
gz e,

mgeA AXG 37 FEHE FRAA BH,

(84)

62 P2PSIP Overlay9} IMS WEQAZ ¥3HE U &Y dex 9
Ay P2PSIP overlay %9 user agent: EYIE E3)
4
. = proxy peerdl H&HEZ dA A7 AQd ofF AL ¢
=] (e 5 | (Des) gyl Ad¢ zm#auTh wals PPSIP overlayd)
e 4 wen user agent’} IMS¢] user agentd] A4 AAL A=
* » « > A o 2
P2PSIP Overlay NS Network & 9o Ha AdL AD)F Zo] Folth
- 38 9. P2PSIP overlayet IMSZH 45 F&HoOIAM XA D spsotppetiay = Duy + A+ Dpp
i 2E : + Interconne ction Device Delay 4]
Fig. 9. Delay analysis model of interconnection between +D +D
P2PSIP overlay and IMS network CoCE T Dest
A 4714
s - SIP message arrival rate at the source
A:SIp message arrival rate at the SIP server D,= 1
A
ﬂ’d: SIP message arrival rate at the destination 1%
Yol
Ay: Arrival rate at the destination for messages Dy eser=Drcscr= Dy csor7—— -p)
other than SIP
Ps: Load at the source “—(1“/% —-p)+R
P: Load at the SIP server(CSCF) Dyeo= m
Pa: SIP load at the destination
Po: Load at the destination for messages other o7]A
than SIP . -
H;: Processing rate for each SIP message in the R=24X 3 +4,X 3 /12
source
M Processing rate for each SIP message in the vz 2
X, X8 Hy> Z 7o o
SIP server & Hos Mg o) 2}z 2% 9 E (moment) ©)
[7~8] :
Hgi: Processing rate for each SIP message in the o
destination Jg olgse] MANH ANG PHA 358
Ho: Processing rate at the destination for Ao W& SIP WAl A 2dS At} DNS
message other than SIP AW E o]g3lo] PPSIP overlay A4 7HYAE H&
A ¢ Constant Internet delay S Ao N o
UA : User agent server(transmitter) 3= , AEAE A EdY 2de 19 105

2t} 29 10914 B9, DNS A8+ SIP message(4)
o]2jo] DNS -f9 E#fH(4)& A& stofof gt
ugtr] o] BE$E 459 non-preemptive M/G/1
292 78 4 gtk wEkx] DNS A BolX 2 Do
2 A1) EHA ddore AAH YT A 2%
2t o7)4 RL H#EH varanceEZHEH f= & F

2

(o>

33 10. DNS M| Ealjs =H
Fig. 10. Traffic model of DNS server.

2— |1

MIG/1



20104 108 MxA3%8 =2X M 47 A TCH & 10 = 63

30
=

1
—(1-p,~p)+R
A-p-p0) ©

T A-p)+A-p - p)

Gateway ASEZ ISC <lE#le]2& FaS-CSCFel
&8, P2PSIP overlayst IMSZE 43 H&3he 7
29 GW ASe] Ef¥ mde a9 1134} Zth oy,
GW ASE SIP message?t FEde 71502 B,
MM/1 292 713E 4 gith old IMS WEHA
Ae GW AS7} S-CSCFell #4322, I-CSCF Ay
= A% g 287 ¢gleng S-CSCF, P-CSCFRt 4%
st #r}h. Gateway ASOIA A Doy = 4(3)3 2},

Dy =2
T 3

SIP message= IMS 4YEHINA P-CSCF,
I-CSCF, S-CSCF& 7Zfstd Addez oy 129
Zho] mdE i}

P2PSIP overlay ¢} IMSell $A] 7})& 7hd=te] 7
%, IMS9| I-CSCF& %3 & @tk olw gy 3
A BEe proxy peerZ25-8 A [-CSCRdl| H&EHE
TFZolM, o HE I-CSCF7} HSS #HoE X3
S-CSCF& AEgt

A 2+ A AR AR AdE HE g
wet AR AA AAHaY 3, 29 4, 29 6, 18 8)7}
et = DNS % GW AS 59 43 d& Al o

s

r— ||| {@)—>

MM/

a3 1. GW ASe EaliE =¥
Fig. 11. Traffic model of GW AS.

A ) A
-»> -> -»>

= 1[G 1] > []] o>
MM MM MM

a8 12, IMS HESI R =¥
Fig. 12 Traffic model of IMS network,

2 A AAAE B0l thach 12t AAE 37
v 2% PIPSIP overlayol A AlA AAA dAlsE
AAL gde & F Aok ot FeFEFA L A
244 Wy mel IMS YEY AN LAs: A4
o zolrt J&E & F AUtk

P2PSIP overlay & 7FiAHE IMSel F83t= 7
+ A2 2 AEQ), 28a A AR AEFE 7A
How BASH, GW ASS ol &3t F&3te o
DNS MB & o] &ste H&ste AR ARdte A
B 4 2 GW ASIA A2 A Aoz 3 A4
A Ado] HEE & 4 ok T P2PSIP overlay$}
IMSel B4 H9® TsiAY A9E -CSCFe F3
AR A& WA o8 T 4 den, P2PSIPA A
IMSelq Wakoz MM A Ad A4 BE 3¢

4 548 et AL 32 ¥ & ok

<
6@
L]
AN
na
R

5
A

1. B 29

POPSIP overlay® IMS WEHZ 7+ F5dse] o
g Bt AEEod RS 1d 139 Zo] FAE
1% 13& physical machine 2009l virtual machine 37}
£ A8}, physical machine2 PMI1, PM2Z, virtual
machine& VM1-1, VM1-2, VM2-12 7|3tk PM 1
ol VM1-13 VM1-28 AXx)3te] Zhzt P2PSIP user
agent®} P2PSIPY) proxy peer &S 33t PM2
A= VM2-1& AXAstdq IMS YEHAS IMS user
agent®] &< 88, 25 Linux 7|¥e g F2Aei)

VM2-1¢) IMS HE2E OpenMSCore” & A}-4-3}
A1 IMS vELEY HEske UAUser Agent)s=
UCT client® Ap8@th. OpenlMSCore ZEIHL
IMS JEYaz 5339 S-CSCF, I-CSCF, P-CSCF,
HSSe 7154 BEF X#sta i

VM1-13} VMI1-2& 22 P2PSIP overlay WEHZ
Stell glow, P2PSIP #73L peer 27HE TARTL
VMI-1& 4t UAE 7481 VML-2¥ OpenSERZ
AL-g38led SIP M1 9] 7]%58 EFAA proxy peerZ &
A e T

WA P2PSIP overlay®t IMS WEYIS) FA 7}
g 71A7t IMSY I-CSCFE ol 43ty A3 H&3)
Hrete] A4, VMI-194 VM2-12 INVITE "IAA]

we or xS



64

IMS Network
{Physical Machine 2)

08 13 AlEEolM oY
Fig. 13. Simulation model.

B4, VMI-2 € IMS¢] I-CSCF& &8 dAgxs
TAsE, 1 4% JHFEE Gl

P2PSIP overlay Z-87})A7t gateway ASE o] &
3t 5 FE3he T s VMI-19] VM2-197A
INVITE HAIAE Bd o VMI-28 AA gateway
ASo g F3 S-CSCFel AEH=E FAITL DNS
A E o]g3td P& W A4 VMI-2414
DNS AW I-CSCFY] F4F A9 -$9s= HAo
F7Heot. old FJA7HE SmsecE AR

2. M A48 X[ AZE 24

A A3 A4 A7 P2PSIP overlay$t IMS Y&
H3AdA ¢ Wgoz Byt P2PSIP UAZF IMS vl
EA9] end userol Al INVITE HARE B A HE
B 200 OK "IA[X1& W& wj7ix]e Ajzkg, IMS YE
#9129 end user”} P2PSIP UAYA INVITE WA &
Bl AEEE 200 OK HAIAE & g71x 9] A7He
73t} oluf INVITEE RUlZ 200 OKE ¢ w7}
A 9] A7+ response timeo|E} &t}

& BAA AN YA HE F¥E P A3F
& PEAA ARSE A A4 dAE ¥ 3, 1Y 4
29 6, 19 801, ¥ W&t response timed =43}

Bl gl o714 Al AA AAE d8te call
= 2% 5, 10, 20, 30, 40, 5052 3™, Z 5 set& ¥k
st FEFZeE vepdok 1 A9E 39 49 2
¥ 159 viepich

I8 MoA B & ¢ gi%o|, P2PSIP overlay A
471 B3 A&se FRAAE, gateway ASS
o]-&3h= W2lo] DNS A& o438t Wyrn A4
AR AF ARl ASE ¢ & 9ok E3] DNS AH
Z o] &3t "WrAo A& P2PSIP overlay$t IMS Y ES)

=

o 4y K

P2PSIP Overlay®t IMS UEQAZL 43FL

2 54 Zax o
32
3 L] e Gatewny AS A
7
28 b e cser oo
R sl
R E—_ S
—i- z: - /;( >
g e
= 16 VA :
$ . iy
8 12 x>
o P
o8 / o
B8 b
oa
82
[:3
5 10 2 30 o 50
call arrival rate {call/sec)

J% 14, P2PSIPollA IMSZ H& Al MHEMHAIZE
14. Characteristics of session setup delay time.
(P2PSIP — |IMS)

Fig.

call arrival rate [call/sec)

a3 15 IMSOllA P2PSIPEZ & Al MMMEA|IZE
Fig. 15. Characteristics of session setup delay time.
(IMS — P2PSIP)

AE 779 =Y o]&E DNS AW FEsof o
o @20 A4S &) AsiAE DNS Mo 4
o =HQle] F4AE Aok t2Z F response time
% DNS A" A9, gHate Ajzto] Rk, IMS
Wi#e I-CSCFE AHr3dt7] Wi GW ASE &3
S-CSCFdl H&3te 21T 2t

P2PSIP overlay 2 IMSol BA 71gAE 9%
I-CSCF& 5% A& 34449 response time SIP
As 354 IMS WFdA B{3ts A7t GW AS
A& T2 B gAY gorug Aa A7) ek
AA Jepgi gtk

2% 14 € 2% 1594, DNSE o] 83l W &
7R calld DNS AH9] A9 A|7-g SmsecE AA 3
o A% AFE etk webd a9 Azg 2
call 7} BolA W, DNS queuing AlZto] EAHm=Z
SHAIZHE Ao A ",

- (850)



20101 108 HXI33 =2X & 47 FTCE M 10 2

53, 2¥ 14 ¢ 18 15oM & F 950] gateway
ASE o]83lod S-CSCFE H&ste wale AS
[-CSCFZ2 H&3de W4 BT} response timeo] #t}.
olZdt ol S-CSCFR A&se 72
INVITE "X & BUH proxy peer
3 S-CSCFz 23 Aey
&3 FRE

+ end user7}t
2 GW ASE &
1, I-CSCFg o83t H
INVITE #WjAjx]& 2 [-CSCF7} HSS

of A9ske] AAY S-CSCFL Melake AAE 3
sha ok welsl A8 AR FSE CSCRAA

2 P2PSIP overlay®] proxy peerg A€3l7] o

dq 59E A8 F 9
AE7NA HES AxE Z3slW, P2PSIP overlay
AE7MYAE IMS JEYIA F&iE ASE

gateway ASE& ©o]&3to] P2PSIP overlayg& H&sleE
o] ARAA HA T oy BHAM e ¢
T Ut P2PSIP overlay9} IMS WEHH] FA] 719
& 7HIAE 4 & A9 I-CSCFE o439 IMS
o &3t A7 fEl & £ = vk d2goz o
39, P2PSIP overlay7} gateway ASS o]&3t] IMS
o H&she W -CSCFE A4 d&ste o]

s
P g

74 FEol wet A Y 8 5 9es g+
At
VL2 E
B

=4 P2PSIP overlay 2 IMS YEY = A
dl2 242 948 Wi oz PIPSIP overlayet IMS )
ENA T AE5HE M5 A F2E AA st
AR AR A ARE Bl EdY BEAL B8
I, AEYHE B8 X A A4 EA |
E3qth

olaj, P2PSIP overlay$} IMS HEHZ 7o) A5 H
& "roto 2 PIPSIP overlayd A4 71947 434
% 3h WF P2PSIP overlay 2 IMS HES 2] &
T I i g B P 4 e s i
At

P2PSIP overlayd] A-§& 7127 4344 & W
HeZE DNS Aulg ol&3std HEsie Fxo
gateway ASE o]-83l= 4, P2PSIP overlay$t IMS
HEYZ FA 71 7HdAs 534 st Wil
£ IMS9 I-CSCF& 3% %ES s ARG
o A Al e s AR AEAD A7HE B

L >4

L

4&
< "

35l el st

(87)

65

Stk #4 sl s
A BERS

P2PSIP overlayel A&
He 2 & gateway ASE 9]
&% H< 2ol DNS o] &3 H<& WAET
AR A4 Ad B4 BEANN A A vE
t}. P2PSIP overlay®} IMS WEH A FA 714& 7}
Ut 5P SE e c}‘ﬁ 2 IMSY I-CSCFE ¥
g B g dis] A8 AR Ad A EAE U
E}iTh
AEH oz L3, gateway ASS ol &% HE W
2lo] DNS AHE o] &3 H&ou IMS9 I-CSCFe
5% Hé& B A4 44 A 54 #E9A 7}
& FstA ekt 22y gateway ASE o8&
B9 IMSe) I-CSCFS 58 #4e 7hdat 3ol
e} A4 Hd & 4 9gS 989 g Uk

o
e S
é o

5, 47 & W& IMSe} P2PSIP overlay®] 43
H&AA ol &HE 43S AXY FAHY 7= ¥
EA A3 multimedia leveldld AR AY B4 £
A NAT 7|5, P2PSIP overlay®] QoS 2% 7|5 %
ojt}.

g8

(11 IMS Forum, “P2PSIP and the IMS: Can they
complement each other?,” IMSF-008-072008,
2008,

Gonzalo Camarillo, Miguel A. Garcia-Martin,
“The 3G IP Multimedia Subsystem(IMS),”

Bryan, D., Mattews, P., Shim, E. and D. Willis,
Concepts and Terminology for Peer to Peer SIP,
draft-ietf-pZpsip~concepts-00, July. 2007, work
In progress.

E. Marocco, Antonio Manzalini, Marcello Sampo
and Gianni Canal, “Interworking between P2PSIP
Overlays and IMS Networks-Scenarios and
Technical Solutions,” ICIN 2007, France, October
2007.

E. Marocco and D, Bryan, “Interworking
between P2PSIP Overlays and Conventional SIP
Networks,” Internet Engineering Task Force,
Internet-Draft  draft-marocco-p2psip-interwork~
01, Mar. 2007, work in progress.

Jari Hautakorpi, et al, “Interconnecting P2PSIP
and IMS,” 2-nd International Conference on
Next Generation Mobile Applications, Services,
and Technologies, IEEE, 2008

Nilanjan Banerjee, Wei Wu, Kalyan Basu and

[2]
(31

4]

[5]

(6l

(71



66

Sajal K. Das, “Analysis of SIP-based mobility
management in 4G wireless networks,” computer

communications, pp697-707, 2004.

[8] L. Kleinrock, QUEUEING SYSTEMS vol L

Theory, Wiley, New York, 1975.
[9] Fraunhofer FOKUS, “The
Project,” at http://www.openimscore.org, 2008.

Z # X (FAY)
2009 3o gt
, Az 83 A}
20099 ~@A A FZeFojdin
AAR B F8 7 HALHA
<FHANE}:: XAERAREAN
EYA 44 € A5 B>

Open IMS Core

P2PSIP Overlay?} IMS WEQAZI 4384 ¥ 5

XN XA

(858)

In
ox
o
e
>l
o

Bt A 2(HID)-ZAAR
* 1990'@ The University of Tokyo,
A7 FE AF, FuA}
| 1977@ 29 ~1983d 3¢
KIST d4+¢

1983 49 ~1997d 2€ ETRI
A £ AT, 2
ZNedTd AFIATIRR
g4
19973 ~ @A o Fojggn AAF e wg
<F@RAEF: 2REAHRFA, AAUEY A, Ul
EYa B2eh vEYA HA € AT 4 >



