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Study on the Fast MMD Session Control Methods
in the Mobile Environment
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AKIRA IDOUE! and Mrrsurosur HATOR1™

In recent years, IMS/MMD architectures standardized by 3GPP and 3GPP2
are becoming important as the key technologies for the Next Generation Net-
work. These architectures utilize SIP for managing sessions between nodes. In
addition, MMD utilizes Mobile IP for mobility support of mobile nodes. How-
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ever, in the case of the utilization of the both protocols, the problem of a delay
of the MMD session controls for handover happens because they work individ-
ually. In this paper, we propose fast session control methods by cooperation
between these protocols. Further, we implement and evaluate our proposed
methods, and show the improvements in session control time.
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Table 2 Delay patterns.

goooooooo

ooooOooooo

ooobo1 200 220 240 330 530 680 80ms 00
O 880 1360 150 ms O
oooo 2 24ms 00O 400 800 1100 220 ms

54 0000

goooooooooooooobooooooboboooboooooDooboooooooDo
gooobooooooooooooooooboooooboooooo 202000000000
ocoobooz2000000000000000000O00000COODOOENDODOOOO
00 VNOOOOOOOOOOOOOOOOOOOoO000oooooo®oooooo
oooooouo 17)yoooooo

00000000500 VNIOODOO MNO MobileIPOOO SIPOOOOOOOOO
CNO volPOOOOOOOOOOOOOOVN2O00O000O00O0O000OO0O000O MNO
VNOOOO HNOOOOOOOOOoOOOOOs3000000000000000O00O
oo

6. DOOOOOO

6.1 00O0O0O
gobooooooobooooobooob1o0obo0ooboobo ryoobOoOoO0oDOO 2000

(© 2008 Information Processing Society of Japan



2629 0O0O0OOO0OOOCOOO MMDOOOOOOOOODOOOOOOO

12 U —— Mode 1(& £XR5RE)
-~ Mode 2( & §} ¥ H])

—&— Mode 3(& SRR

10 k| —9— Mode 1 (BHERTFF D)

--3--- Mode 2( B &0 B 1)
—A— Mode 3(F T AFRE) g8\

(oo}

SRR / BEGEERE (s)

0 50 100 150
INYIR—U BB (ms)
07 000000 1000/00000
Fig.7 Delay patternl: Registration/Reconnection time.

00000 80O00OoMMDOODOOOOO ModelOODOODOODOODOODO Mode200 O
ogooo Mode3|]|]DDD/DDDDDDDDDDDDDDDDDDDDDDDDDDD
goddooobooboooooooooobooobodooobooooboooooooDog
oooooood

00000000000 00Model O0OODOOODOOODO Mode3d Mode2 200
Jo0o0d00000000oooooooboobobbOb 10000000000 150ms0 0
000000000 Mode200O 1.1400Mode3 00 2.12000000000000O00OO
0000 200000000000 20msO0000000O00O00O00 Mode20O00 0.6200
Mode3 00O 122000000000

6.2 OJOOOO

6.2.1 OJO0O0OOOOOOOOOO

goboddddoooobobobboodooodoooboOobooooooooobooDoooo
0000000 ModeODOOOODOOOOODOOODODOO

MMDOOOOOOODOODOOOOODOODOODODOODOO DrakDODOODOODOO
O Daccess 0O 00D0O0O0DO00000ODO0OO0OO0DO Npaek OO OODODOOOODODOO
0000000 Naccess ODOOO

Diack X Nvack + Daccess X Naccess (1)

000o0oooog Vol 49 No. 7 2623-2633 (July 2008)

12 H—¢— Model (B EXBFH)
-~ 8-~ Mode 2 (& £ 65 1)
—&— Mode3 (& EXFF )
—<&— Mode 1 (BB R
--3--- Mode 2 (B 45t B Rl -8
—&— Mode3(FB HEE B D)

o
T

©

B/ BEGRRE ()

0 50 100 150 200 250
BART VL AR (ms)
08 000000 2000/00000
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Fig.9 Delay patternl: Comparison of estimate values with observed values of registration time.
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go0rooOOO000bOOOOO0O0OODCoD 120000000000 DODOOOOOO
gboooooboooobooobooobooooboobobobDoboobooboobobo
gooooooooooooobo

Jgoooo0dooooOoooboOOoO00ooDoooOoooDooOOoO0Oo 200000 PPPO
gboooboobooo 1ooboooboobobooobooooobooboobDoboo
gboobooooooooboooooooobooboboooobooobobboobUobo
O0D¥® o msDO00D0 ms00000000000000000000000PPPOOD
goobdoobooobboboooboobobobobboobobobbobobboboboo
0o0oO0oo0oooDOoo 160000000 PPPOOODCD™ O00ODO PPPOD
goboooboobooobobooboobuodboobooobDbobobobobobno
go0o0020300ms 00 00000OODOODODODO

00ooooooooOoooOooooooooo SIPO00OoOOOOOOOUOOOOO
OMNODO P-CSCFOOQOQOOOOOOOOO SIPO MobileIPOOODOOOOOOO
gbooboooboo3gbobooooobooboooboooobobobooboobooo
gboboboobooooboboooboboboooooooobobOD 500ms 00
goobgobooboobooobooboooboo

goooooooooo2000o000oooobooooo 40000 MMDOOOO
000000000000 1.2000000000000 FAOQOOOOOOOOOOO
O FAOODO Agent Advertisement 000 0000000000QoSOOOOOOOOO
gooooo INVITEODODOOOODOOUOOOUOOOooDoOooOoobooouooobooo
0000000000000 00DC00DO000DOoO00oDO0o00D0oOn QSO0OOo
goobooooooooobobooboon

000o0oooog Vol 49 No. 7 2623-2633 (July 2008)

6.3 DO0OO
3100000 MobileIP/SIPOOO0DOODOODOO 3000000000 SIPOO
0000000000000 1000000000000000MobileIPOOC0OO0O0
000 Mobile IPv6 Route Optimization 'Y 0000000000000 O00? 0000
000000000000 0MobileIPO0O0O0D0ODOOOO0OODOODODOOOOOO
0000000000 00D000000000000Do0o0Do00o0oooooong 1
UHAODUOOODOODUOOODUOODOODOODOOOOO0DO000000000000
U000 FAQD P-CSCFUDOUOOUDUOOUDUOOOUOOO HAODODODOOOO
000000000000 oOooooooong

Mobile IPO SIPOOUU0DUO0DOO0O0O0OO0OO0O0OO0OOOOOOOOOOOO
00000000000 D000D00 200000000000000000000000
0000000000000000000000000000000000YY000000
O0D00D00IPO0OO0OOOOODOOO0OODODOOOODODOOOOODODOOOg
Mobile IPO SIPO0 0000000000000 00O0O0OOOOODOOOOOOOODO
000000000000 0000000000000000000
0002000000000 30000000000000000000000000
000000000000 Single Sign-On 00 0000000000000000
0000000000000 0000000000000000000000000000
ODOKerberos 0000000000000 000D0O000O0000DOOOO0DO0
0000000000000 000000000000000000000000000
0000000000000 0000000000000D0D000oooooooog
0000000000000 0000D00000000DO0oooooog

7. 0000

MMDOOOOOOO P-CSCFOOOOO0O0OOOOOOOOOOOOOODOOOOO
O0000000OMobileIPO SIPOOOODOOOOOO MMDOOOOOOOOOO
O00o0o000o0o0oO0o0oo0oooo0oooooo0oo0oo0oooooooo
00000000000 MobileIPO SIPOOODOOOOOSIPOOOOODO HAOOO
O000000000000000 Selective Reverse Tunneling0 0000000000
OO00OO0O0O0O0O00000000 PiggyBackingdMobileIPOOODOOO SIPOOOOO
0000000o000o000O00Oo00O00O000DOO0U0DOOoDOOOoODOOoODOOOD

(© 2008 Information Processing Society of Japan



2632 0O00O0O0OO0OOOO MMDOOOOOOOOODOOOOOOO

gooooMMDbDUOOOOGOoDOOOoOooooOoOOOoOooooDoOoboooooooooDoDo
gooad
00 0O0ooooooo kbbloooooOoOOoOoOoOooooooo

g o 0 0O

1) 3GPP. http://www.3gpp.org/

2) 3GPP2. http://www.3gpp2.org/

3) Rosenberg, J., Schulzrinne, H., Camarillo, G., Johnston, A., Peterson, J., Sparks,
R., Handley, M. and Schooler, E.: RFC3261: SIP: Session Initiation Protocol, In-
ternet RFCs (2002).

4) Perkins, C.: Mobile IP, IEEE Communications Magazine, Vol.35, No.5, pp.84-99
(1997).

5) Chiba, T., Yokota, H., Idoue, A., Dutta, A., Manousakis, K., Das, S. and
Schulzrinne, H.: Trombone Routing Mitigation Techniques for IMS/MMD Net-
works, WCNC' 2007 (2007).

6) Faccin, S., Lalwaney, P. and Patil, B.: IP multimedia services: analysis of mobile
IP and SIP interactions in 3G networks, IEEE Communications Magazine, Vol.42,
No.1, pp.113-120 (2004).

7) Chiba, T., Yokota, H., Idoue, A., Dutta, A., Das, S., Lin, F. and Schulzrinne, H.:
Gap Analysis and Deployment Architectures for 3GPP2 MMD Networks, IEEE VT
Magazine, Vol.2, No.1, pp.35—42 (2007).

8) 3GPP TS 23.228 V8.1.0: IP Multimedia Subsystem (IMS); Stage 2(Release 8)
(2007).

9) 3GPP2 X.S0013-004-A v1.0: All-IP Core Network Multimedia Domain - IP Mul-
timedia Call Control Protocol Based on SIP and SDP Stage 3 (2005).

10) Montenegro, G.: RFC2344: Reverse Tunneling for Mobile IP, Internet RFCs
(1998).

11) Johnson, D., Perkins, C. and Arkko, J.: RFC3775: Mobility Support in IPv6, In-
ternet RFCs (2004).

12) DoOO0OoOOo0O0OO000 OOoUOO0OUOOOooOOoOOOOOOUOOOOOOooo
00000000000oU000000O00oUO00OOVvol106, No.153, pp.7-10 (2006).

13) Pfitzmann, B. and Waidner, M.: Analysis of liberty single-sign-on with enabled
clients, Internet Computing, Vol.7, No.6, pp.38—44, IEEE (2003).

14) DeClercq, J.: Single sign-on architectures, Infrastructure Security, International
Conference, InfraSec, pp.1-3 (2002).

15) 3GPP2 X.S0011-001-C v3.0: cdma2000 Wireless IP Network Standard: Introduc-
tion (2006).

000o0oooog Vol 49 No. 7 2623-2633 (July 2008)

16) ITU-T Recommendation Y.1541: Network performance objectives for IP-based
services (2002).

17) ITU-T Recommendation G.114: One-way Transmission Time (2000).

18) Mishra, A., Shin, M. and Arbaugh, W.: An empirical analysis of the IEEE 802.11
MAC layer handoff process, ACM SIGCOMM Computer Communication Review,
Vol.33, No.2, pp.93-102 (2003).

19) Chiba, T., Shinbo, H., Yokota, H. and Idoue, A.: Fast Link-layer Connection
Method for 3G CDMA Data Communications, IEEE WPMC, pp.408-413 (2006).

200 0000000 0DO0O00O0O000O00D0O00000O0 MobileIPOOOODOOOO
00000000000 BOVol.84, No.3, pp.344-353 (2001).

(0019090 21000)
(0020040 8 000)

o o 0O

0000000000000 0000U00000D00D0OUO0DO00O0O0 IMS/MMD

0 IP Multimedia Subsystem/MultiMedia Domain0 0 0000000000000000O

OO000oOoOoo SIpO000OCOOCCODOOOCOOO0O0OO0O0OO0OOOOOO MobileIP O
gbooboooboobooooboobooboooooboboobbobooobbooo
gbooobobooooboooooboobobooobobooooboboobobooo
gbobooboobooooooboobooobooobobooboobooooboobobobooo
gboboboboboboooooooboooooboobobobo
goboboooooooboooooooboooobooboodoo odg oo

goobood

b 1wooooooooooooooooocooooooobooooon
OooooOD KDDIOOOOoOoOoOoooooooOD KbbIoooooo
O0Uoo0oUooOoUoooooosIPOIMS/MMDOOOOOOOOO
L gobooooooobooooboooo

(© 2008 Information Processing Society of Japan



2633 0O0O0OOO0OOOCOOO MMDOOOOOOOOOOOOOOOO

oo ooboooo
uooooboooooooooboooooooooooooboooon
0000000 KDDIOOOOOOOooouQoOoOooooooooo

ooo ooboogooo
odsouoooooobooboboooooooboelbooooooon
ooooobOooooooOOO00oOO0 KbDIooOOooooooooooo

000000 wiMAXOOOOOOOooo ooooUooO0oo/o0o0ooUooooUoooooooooooo
goboobooboooboooooobooboboOoo 1voooooDo
oooboooooooobOoOooooooOobDOoO0oOobOOoobOO00 KDDI
gooobooooooooooboooooooobocooobooOobo sbobbOOOOoOoDon
oo oo goboodoooooooooooooooobooooboomooobooooboooo
oo 120o0000000000000000000O0D0OOOOOOO
KDDIOOOODODOOOOODOcedma200000000000000000
gooooO0obo01e0000000 KDDIODOOOOOOODODOOOO
gomMSOODODOOOOOCOOOODO sGpP2000000O0O0OODOO
0000 KDDIOOOOOOooOOOoOoooooooooooooo 190
gooooobooooboooooooooooooooooboo

oo oo
o0 3803000000o000b0000 4303000000000
gobooooooooobobooobo4b0000000000000 440
400000000610 7000O00OOO011IO0S00000000O0O
l1oo0o0ooooooobooooooooboOodoono 1e0 10000
goooobib4000000000DO0O0O0O0OOO0DOOODO 170
oo ooboooo 12000000000000DO000DOO0O0DOODOOODOODDOOODOOODDOO
gbo2000000000000DO000CDOO40000000D goboooobooobooooo0O0ObOOUIEEEDOODOOOD
gooooobobbboboooooooooooborosbbooobobOooDo
goooooooobooooboobobo kKbblIoooooooobooooo
goboboobooooooooooobooboooooooCoo 1ob0bObo
goooboooooooboowooooooOobOOoOooooooooD
b 1ogoooooooooooooooooooobooooboooouooboooooDo
OOOOOOIEEEODDODO

000o0oooog Vol 49 No. 7 2623-2633 (July 2008) (© 2008 Information Processing Society of Japan



