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A Study on IMS-based fast session handoff
considering available network resources

Manabu Itou’ Satoshi Komorita® Tsunehiko Chiba’
and Hidetoshi Yokota®

IMS is a call control infrastructure to provide IP-based multimedia services with quality
assurance. It will be seen in the near future that users begin to connect to IMS and use
VoIP services while roaming between not only cellular networks but also multiple
wireless LAN networks. When roaming, low service downtime and communication
quality maintenance are desired. However, the downtime will be long because the
procedure to continue services is performed after moving, and the required resources
may not be reserved at the new network. In this paper, we propose a method to reduce
the downtime and to choose the new network that satisfies required resources by
obtaining the new IP address that will be assigned in the new network and reestablishing
the SIP session before moving. We implement and evaluate the proposed method, and
show its effectiveness.
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Figure 1 IMS Network Configuration
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(Proxy-Call Session Control Function), U > — A} VR Y v —Hilfll %47 5 PCRF
(Policy and Charging Rules Function) 72 £ IMS =2 72 A% E I T\ 5. B
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Figure 2 IMS-based Session Handoff Procedure

Access NW2 ~B &4 % (3). UEL IZBEN, #5iY » 7 OL T 2 2IZ RS (Router
Solicitation) Z %1 L, AR2 7*5 RA (Router Advertisement) % %{83 2 Z & T Access
NW2 TO IPv6 7 RL Z&ESG L (4), SIP & v a U EMSITAF 21T 5. 2 OFMESL
WLVBECIE, £ 9 UELl 1X SIP REGISTER A vt — 2 kv, P-CSCF Z#%H L S-CSCF
~EBRERE TV (5), UE2 IZX%FL Re-INVITE A v & —TZH W= IPv6 7 KL ADE
@M AZTT D (6). P-CSCF (X, Re-INVITE &L ZDJEE A »E— (200 OK) (7) @
SDP (Session Description Protocol) f§#t% & L IZ PCRFIZK L%MStEyvarpl V—
ARERER AT 5 (8). PCRF IXZ DERNEA & Access NW2 D U Y — AR VR Y

—IZHES X, AR2IZHLTY Y —REYRAEENE I BT T5. Z2C, 77
T AEOERORY —HHN T 7 A M@EIC RS Z L E2BEL, M 1D Access
NW2 TIIAR Y o —HINc L v UEL OBRGEZNTZT Y YV —ABHERTER0VE D

(©2009 Information Processing Society of Japan



THHLB 2 e
IPSJ SIG Technical Report
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ZEEEITS (18, 14, 15). P-CSCF X PCRF IZXf LiZit v a v DV V— A{RE
KRZ1TUY (16), PCRFIZAR3 ICX LTV Y —REILA24T5 (17). AR3 TD Y YV — 2R
TSRS L (18, 19, 20), SIP & v i g U EHESIAIENET 5L (21), UEL IE
HLWIPVE 7 RLAZHAWTUE2 L oEEZHMTES (22). 20 LHIZLT, ¥
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W~OBENZLY IPV6 7 RLARERIND &, mKidE vy a VEFMELL, BE)
Bt Y gy eGSO 5 2 & T — B ROMGEL A 1T\, H LWIBERK T
v avEERTAILNATE S, KBTI, 2082y a Ny K47 LR

2 TH— e AHWEERE, X 2 1ZRTE Y UEL 2% APL & O#EEAE BIET LT (3)
5 SIP ¥ v g UEMESIAEENSE T LT UEL 2 ACK 4215 (21) F TORFRY
LA,
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IMS Ti, BEEERA VF—7 =2 — A ZFRKICFIH TE RV RCHE —EiR A v &
— 7 2 — A LD RWIERNT 7 A EBEB T 25818V TH, Y—AL X
OB A ARGE LT — B R BRI 272010, UF ORI 2 - T LB B 5.
[E:k;’kﬁc 1] H— R H R o 5.

IMSIZBE T2ty v a vy AT TR, BEMZICBAG LIZH LW IPVE 7 KL 2%
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i — 3T 5 PCRF IZ ;D,J/ ZEEH LIERY —#l#Enfrbns. Ll
NG, BEEOT 7 AR TER LIZ) Y — AN TERWIEA, SR IT@EE ik
BT DI B RBEEAT O D, BERY V—ADRERTEDETHNOT 7 &A@~
BETHZENEBE2ZOND. 20D, BEITABICERY Vv —R &M BELE
WUNEIR TE D 2 EMEFE L.
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32 BEtEyavny R JEMH
FEOTRSESE L THRARZEY, S RPEEB XD TR, SRR
BRICITOFH LW IPVE 7 RLZAEEE SIPE vy a VEBEIOAETHD. b L, Wi
KENCEBNT, = DDA v F—T 2 — R EBEDOIP T RLARE VY THLNAZ L %
FETEAUE, FMIPVE [LITHESND T R L AHFIEUS L4515 b 2 R VRENL O Hiff
%ﬂ%bf,_ME®%@ﬁ%%@WT6ﬁT#%z%hé.HWWGi,MP%M
BT DNV R 7 ZEBELTHHMTH DM, WENT 7 A ICBW TR T 5
WHT KL 2 (CoA: Care-of Address) O A ZFIH L7zBEICHISHT 2 2 &3 AHE
BARMIIZIE, FMIPVE & [RAED FIEIC L BEE CHEMAT A28 LW IPve 7 R L
x&%%m CHAS L, BEIEO SIP By v a VEMESLTIIBEIRIOT 7 2 AN D O
frik v E WD 2 TlEE M T D.
H1@ﬁﬁﬁﬁm%mfﬁmww%ﬂﬁbtmm%ﬁﬁyayAyPﬁ7ﬁﬁ@
FlEAZRK 31273, UEL X UE2 Li@fEH (1) 1, @BIEH O LAN 727 & AR A
V' hTHDH APL OEKRBEKT (2) fockfzj@*ék% AP —F 24T\ (3), BEIE AP
(AP2) %#ET DL, AP2 @ BSSID % RtSolPr (Router Solicitation for Proxy
Advertisement) |2 X W AR1 ~@%19 % (4). ARL I, RtSolPr %1535 &, %24 BSSID
WHIGTHEMELTAR2Z DY V7 L AT RLAL IPV6 7 KL A, ROT L7 ¢
v 27 A% PrRtAdv (ProxyRouter Advertisement) (ZJX ¥ UE1l ~i@&9 % (5). UEL i
PrRIAAV IZE £ A EMICE S X, BB THERT 58 LV IPV6 7 K L& (NCoA: New
CoA) ZART% (6). WIZUELIZZD IPv6 7 RL A EB/EMEHLTWD IPve 7 R
L 2 (PCoA: Previous CoA) & @O %fit%, FBU (Fast Binding Update) (2T ARL ~i@%
4% (7). ARLIZFBU 2515+ % &, UEL 23RE L 7= NCoA % HI (Handover Initiate)
1LY AR2 ~@ENT 5 (8). FIFFIZ, ZOHIICEY AR2 IZK LTy 7 7 ER %247
5. AR2 ¥, Z NCoA MBEFAFIEENE 5 &ML, HIIZXT 2I5% & LT HACK
(Handover Acknowledgement) % AR1 ~iX{E9 % (9). ARL 3% DL 4 FBack (Fast
Binding Acknowledgement) T UELl ~#xik9 % (10). FBack %3 L7z ARL 1%, UEL
® PCoA 58T D 37 > ~ % NCoA %8 TITHEIET D72 DI M b RV ERESLT D
Z DT, UEL @ PCoA 58 CTD /37w ME ARLIZ K W AR2 ~#rik X, HAck Dk
BRI Ny 7 7 HREL > TWVWDH AR2 TNy 7 7 &1 5 (11) . UEL 1 Access NW2
~BEL, BT 5V vy 0T (12) 2T 5 &, BEI5E T O F % UNA (Unsolicited
Neighbor Advertisement) (ZX ¥ AR2 ~i@%1§ 5 (13). UNA %
ZIE L AR2 1E, AR2IN TRy 77 LTWE Ty b & UEL ~BRET 5 (14). =
X HIC LT UEL 13BEht%, ARL & UEL & ORI S5 kx5 L
TUE2 L#fEEITH. £ LC, UELIZ UE2 & O@EEMERF L2 D, SIP O AL
HE4T9 (15~20). 22T, UEL Ak vy ¥ a U OFFELAKRILTICE Ol T

(©2009 Information Processing Society of Japan



THHLB 2 e
IPSJ SIG Technical Report

@ [aP1]ARt | [aP2] ARz |[AP3 [ARS |

[Pcrr| [Pis-cscF| ,E_Eil

i3EAP

(4)RiSolP

(5)PrRiAd

(7)FBU_| (8)HI
(10)FBACK| (9)HACk

T ° S ___l__ )7 s(BEyiaviBEms) |
Y—ER B} rEerevemmn |
o i B ] (12)L2/\URAZ

-I— f (13)UNA

- - (l4)7‘"-’5‘|(RTP)
Apfi\;épz (15)SIP REGISTER/ 401 (F25EEK)/ SIP REGISTER(GRAEE&#R)/ 200 OK
(16)Re-|'NV|TE
(18)JV = RHERENR _ (17)200 0K
f)ﬁf—;)’\ﬂl? (20)488 NotAcceptable Here a9y —Xﬁﬁﬁéﬁﬁ'\g
DB (2D)RtSolfr
BT (22)PrRIAHY
(23)7FLREHRK
(24)FBU (25)HI
27)FBAgk 26)HACK
S S IS COMAN (26) 7 —s(Bys 2w BBRERE)
H—ER cone e | | ]
e B I @2
AP2AVSAP3 (31)?_?(RTP)
~EfR (32)SIP REGISTER/ 401 (FBZEEK)/ SIP REGISTER(GRALH#R)/ 200 OK

(CIS)Re—INVITIé
(36)1) —x%ljé'.;h; (35)V T RHERER |_ (34)200 OK
37V —x%llé’:ﬁag (38T ARERINE |
(39)200 OK
(40)AC

(41) T—2 (Frtvia RKg)
I I

B 3 FMIPV6 ZF|H L7 IMSEv v a vy RA7FIR
Figure 3  IMS-based Session Handoff Procedure by Using FMIPv6
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9 (32~40). ZOBUE2 50T —# 1, ARLIZE Y Access NW2 (2K 5 UEL @
7 R L A5 CITHRE SN DN, TDOFT — XX AR2 28 Access NW3 1215 UEL OT K
VASECICHRIET D2 L & 72D, SIP ORI NE T35 &, UEL X UE2 &3 L
< HESL L7= iR CHEBEEEN TREE 72D (41).

Z T —EAFERERIE, X 3 T/RTIEY FBACKk %15 (10) 75 UNA 2%f5 (13)
F CTORE L, UEL A Access NW2 725 Access NW3 ~ > R4 74 BB FBACK %
1 (27) 775 UNA %E (30) £ CTOM O |AEL S, Ll Z &2v6, FMIPVE %
FIR L7k, — v AR Q&M I TRES 2, TR Y YV — R &= 3B E)
HZWUNBIRT D ZENTE D LIFE LR, 20D, BERY VY —ANHERETE
LHETBEZEVIRL, TOEIZT—ECRAOHMMNRRET L L Led. £, FMIPV6
D kT FBU O lifetime SR UECTH A ~EHINTWD Z EREL, Bha
DIRTHEETH AN TIZARY hRARHIBREND L, SIP &y a »r OFEMET
METTAHAETH—EARHEINEZZE RS,

4, JY—REEZERELEEEREYYIVUNY FAT7ARDORER

41 BEHE

IMS IZBWT Y — AL AP EERIEL = — R 24T 5720, h—EAH
WrREf OMEMEIZIN 2 T, N~y KA T OBICERY YV — R &3 7 7 & A~z
B+ 52 a2 T RERFTDH. AT, BHRNICSIP Yy ar0F
WESTALER 23 D 2 & C, FRNCBEIE TO U Y — A FERER N A EEZR Z L ICHH L,
BEIRNCBEINE T 7 A THEESND IPV6 7 R L ZADEEE2ITV, 20T RL 2%
HANTSIPEYy Y a VOFMSLEITY FRERET D, ZoREFRITLD, BEL
DT 7A@ THADOERME ZNM7-9V Y —ABRMETE WIS, BloT s
T AN~OFRITEBHANCIT D Z ENHREL 2 5.

42 BREAXHE

K 4 R ESFRNOME LR, KPClid, UEL 28 UE2 &alfE 912 Access NW1L 725
Access NW2 ~B B8+ 5O T2 R LT\W5. UEL 1%, BEIRTIZ Access NW2 TO IP
T RLVAZESL, ZO7 RLAEZAWCHEIETE DL 5, AR2 LORIC F vk
Mesr4 4. UELIX, ZO R XAEFIHLTSIPEYy > a v OFMEILEITY. SIP &
v¥a VOFMESTAEENTET T2, U2 6 DF —ZIX AR2 B b U RV ERRH L
T, Access NW1 D UEL ~fEE S b . Z D%, UEL IE Access NW2 ~BEd 5. #
DEE, SARIEL AR2 ~T — ¥ OERE A RERT 2 X S @M 5. SARIE, BEE TOMHE
SALENE T LTS, BEIRAEICEEEZFECE 5. W, BEHid AR2 85
—H &Ny 77 L, UEL OBEIRIZUEL ~ Ny 77 LT — X 2#nikd 5. ZnbHo
BEIC LD, P—E AP ZEMHT 27210 TR, ERY Y —2EW=TT 7k
ANG~HEENCBENT D Z ENAREE 2D, Z OREITNOEEZEMFIE 2 R E TR~
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Figure 4  IMS-based Session Handoff Scheme by the Proposed Method
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RtSolPr/PrRtAdv (4, 5) I XV, BEVETHEHT 28 L IPv6 7 R L A(NCoA) % 4
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Figure 5  IMS-based Session Handoff Procedure by the Proposed Method
NCoA & W\ T, SIP DI EZITS (9~14). UEL 226D SIP 7 U v 7%
AR2 & UEL L ORMIZHESI L7 P22 HWTERF SRS, 2 2 CZ OFfABIC
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NVEHIBRT 572912, AR2 ~UNA 2 1%{59 % (15). £ LT, IKOBEIILTH D Access
NW3 ~HR1 7417 9. FEEDOFIET, AP3 @ BSSID % AT, BEE i+ 55
LWIPVE 7 FL A Z AT % (16~18). UEL & AR3 & OITHITIA b o % VHESLT%
(19, 20), SIP v ¥ 3 VOFMNAEZTITH (21~29). SIP & v ¥ 3 > OHfELAL

FINETT DL, U2 6DT —HIZUELDH LWIP T FL AR5 TIZEE SN D,
FOT —HIXAR3 L UEL & ORI THENL STz b o RV #H LT Access NW1 @ UEL
~EREIND (30). ZZ T, UELBABEIFORILZARSI TT—X DNy 77 (T2 5

INZT D7D, UEL IZBENT DBRIC /Ny 7 7 BAER 2 AR3 ~EBHT 2 ML ENRH
B. 20Ny 7 7BRERO NUAELTFMIPVG THWOND HID ARy 77757
RIS 5729012, UEL 2 HI %5 T 5L 545 L, AR3 ~@M7 5 (31). HI
ZZfZ L7- AR3 1L, FO& & LT HACk # UEL ~%1E L (32), 4% T UEL ~#i5ik
LTCWeTF—%% ARSNT Ny 77952 &%t 5. HAck #%(5 L7= UEL T,
Access NW3 ~BEIL, 92V 7 0OEF (33) 2mtse, BEETOEL
UNA 2 LD AR3 ~iliE19 % (34). UNA Z={5 L7z AR3 1%, ARSN TRy 77 LT
Wie T — X% % UEL ~#5164 2% (385). F£7-, ZD UNAIZX->TAR3 D kLTl
Prais.
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