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ABSTRACT

This work designs and implements a SCTP-
based VoIP system in a campus network. The
multi-homing capability and dynamic address
configuration extension of SCTP are applied
in the VoIP system to decrease handover
delay and improve throughput performance.
Also, [IEEE 802.21 specifies 802 media
access—-independent mechanisms to optimize
handoffs between heterogeneous 802 systems
and between 802 systems and cellular
systems. The proposed VoIP system combines
SCTP and 802.21 MIH (Media Independent
Handover) function to improve  the
performance of handoff in a campus network.

Keyword: Heterogeneous network handoff,
IEEE 802.21, SCTP, SIP, VolIP

1. %%
R o BRR IR EFR o Pt 2%
B 3 # %5 % B (Public Land Mobile Network
PLMN) | » (7 %58 @ Rpp? > 2575 24
i 33~ 2L (Access Point : AP) @ $& £ o pb ik w4q

*The authors would like to thank the National Science
Council, Taiwan, R.O.C. and BCM Communication Co.,
Ltd for financially supporting this research under
Contract No. 94-2815-C-155-020-E and No. RD930396.

WERELBARIE L o L PP FELRERT -
AF g a & i@ * SCTP 2 Multi-homing #1422
IEEE 802.21 B Fitiesik & @ ik GiF
moazdl- @ VoIP e > i 8 MN 2 WLAN /¥ » it &

FRE [ g o
2. IPMFEY

wiEd Ry o SO EFERSEE G
g £ oeh o U4 g O SCTP-based[1]-

[10] - Mobile [IP-based[11]-[30] ~ HIP-
based[32]-[34]1% SIP-based[35]-[44] - @ % i
LAY o R e R [13][43] 0 B

BEAPEF e LT EIRTHRERY AR

92 5 [EEE €484 802.21 P Fitpepis

AR E[45][46] - 1T R W A BTG S

4]~ AAA & 802, 21 i 2% o

2.1. SCTP-based Handoff

IETF Signaling Transport (IETF SIGTRAN)

working group % 37 Stream Control

Transmission Protocol (SCTP)#+&#[1]1-[4] -

HBpehi 3 i E(SST) » a a IP R

4 @;Q%J o SCTP & 5 1 ™ 443 ¢

A, Multi-homing : SCTP ¢ - B RfL 5 - =
M 7% (association) ° Multi-homing &4
k’i;?v«‘ir‘i BMT@* 3B [Pr Brgg &
- BRI AR T A B NE
i o @ﬁ;f]ﬁ%,‘f € @ * — if i B % (primary
path) » H @ ¢hid B SR 5 H * B S
(backup path) » % A B /&% 2 FP4Ea ¢ %7
EOV UG I R LT B BT
oo %% MK & F R ¥ % 42 (high
availability)

B. #fii=n %y SCTP # # 2 5% T.&5- B
ASCONF 3t & [4] > * 1284 3 =8 enie g 5
B AP s WP BT ATR AR
BT ep o fIF R B 0 # OMN A
e e Pogeiia [P omp g o W
PR F R AS A RS Y
%7 o
B F gl SCTP ko & &3 # <

(Vertical Handoff) ¢ = 3% 5 mSCTP[5] {v

cSCTP[6] ° mSCTP #& ! &% $ =+ gy fg > (2 12



PRI HESY NN fﬁ’—’ﬁ# cSCTP 3
st h%EH o 4B 1 477 MN L & ¢ 3 3’
# 5 % - % Host Agent Component » %TF‘*
g o~ AR Access Router(AR) » % = 1[% it
% cSCTP Component ° MN 4= Correspondent Node
JFerJP A AV fﬁi@ﬁ@lfé L g 2 s Rt
# 3 Dynamic Address Reconfiguration &7¥
it o %= B~z i SIP User Agent Component °
2 & % =¥ ¢ (location management) » * k3
4 WN - % o

‘\1_1 P‘E

_ CN

Layer 5: SIP User Agent
Layer 4: ¢SCTP

Layer 5: SIP User Agent

Layer 4: ¢SCTP

Moving to AR2—

Layer 3: Host-Agent

B 1- Cellular SCTP operation

SCTP #% & Partial Reliability #-3%(#§ A
PR-SCTP) o SCTP & gx#+ PR #i-5¢ pF » & iF4e e TCP
- R BT L@ pRar o PR-SCTP #2™ - Bl
K- BT j’L?ﬁ@ﬁJFRi& o Bl g
PR-SCTP 45 T4t - 4t h2 & @ (Lifetime)
PR g3t S5 BiE > PR-SCTP i ¢
R %At e higix > 702 FORWARD-TSN ¢ i
SR AR

SCTP % #a® #& # Nagle-like & & /2
[7][50] o SCTP ¥ - B FH HHAZ - B chuck »
T ¥ g - 1% B chuck - Nagle-like
g & M B R-& % eh chuck = % - B4
LR L e R 4L B header F oo TR M At
i.’ L 13@,]*;;’2 o

2.2. Mobile IP-based Handoff

Mobile IP (MIP)®E A msi7d epd » i@ %
VoIP i & (Network Layer)f#id-—= % o 827X
MIP # 72 & 42 VoIP &% #4258 4phfid - =2 MIP +
mMEEAFBE Y PR VolP o

IETF % RFC3344 7 [14] » = & 7 & & &
(Mobile Node, MN) ~ # 4 % 32 (Home Agent, HA)
fe st & 32 (Foreign Agent, FA) - MN & - i ¢
g ¥ i P-2(point of attachment)#:i % &8
Aped Boud ¥ 8dg bRy o & NP 93k
BY o Ghaa BEe R (Mobility Agent) o
HA % &3t MN enA Jg 5 @ (Home Network) - FA
F 2t MN #7 AT en b 3 % g (Foreign
Network) - # Mobile IP ™ » % — B MN & & # &
|- AT g5 2 (New FA, nFA)JPRI* = RIPF

€ P18 - B #70 Care-of Address(Cod) » # #4

BERADERGR - FBH L DER > B

R 33 g iE iR 0 P o GBS

mF R A [P ak o MIP & (F5n 4240

-

® % -3 :Mobility Agent( ™ HAFA) ¢ =

HEER ’é if # (Agent Advertisement) -

R R F_#z © [CMP & Router

Advertlsement £ et Codehfsn e

& H_-H NN RIS LIHe L T
K% p e §_ %A Foreign Network :B & %A
Home Network -

(] =% = MN £ A& Home Network =
JE'd\mIP Bod a1E 0 MN 1395 4
I m%?ifs w JlB’»f«—— IB CoA

® Suw tMNiEE FA - HA 27z p > 3 MN
7 Home Address f= CoA =hBf iz HA >
£ et - Binskend a‘.éé‘rB*F’*(llfetme)

® $I % 12 1%F i & g(Correspondent
Node, CN)U”{F MN i& 73 2 > ﬁ;‘z—p L%
MN 5 Home Address o ¢t PF#73 1% 4 MN & 8
chit s R ¢ AL HA i & o 24395 MN 2o o
e dk o K3t e B (tunnel) ¥ JL PR %
MN 9 FA & 8 o

® % 0 F FA T34t tunnel 4= k ehdte >
€217 de-tunnel » £ = 3t Fix L MN -

® H-4 i FEA M mEFTHREETC SRR

3 FA % = - 4 Router > & &4 H v &2
e -

Home

Internet or other topology
of routers and links

Server

B 2- Moblle P & i¥i§ 4%

BMIP ¢ Rk NN g ON = B & gt P 50
7o T@ﬁ;’] v FriB i HA #-4f ¢ 3£ 1 > tunnel
g@wfm Bois ) MN S8 o 5 g A

- B = & ;Y% (Triangular Routing) » ¥
%%Mm% mﬁ’gwﬁzmtmgﬁﬁw
(delay) - Bl 2 % 7+ Mobile IP ¢:& iviE4% -

e i MIP 443 VoIP @ 3 » #7A 4 éhuf ik v
R~ o 4r Triangular Routing i = 4f¢& #i%
w o L% FRFR (Latency) 11 2 4 e
#4 e



#Hr-BiEdRER T o REREIDERET
MG A e ¥ - B A E0SI % - & (Data
Link Layer)ehdg £ o & — B {78 % % i& » nFA 0
PRA% 45 I P 0 2 O LB 18 ék nFA #7# ieh- B
i (Channel) » 4 it @ #* 3% & MR PRIE o % =
fl?)éi FEAFZ K (Network Layer) ¢ &+ » % MN

i8- % CoA ¥ aiip g f o & MN % =
Fo kLo JRESZEDERIRER B
fze 4 ik e s & (built-in delay) © %~ [30]

B g NN BORIDF oA & it 7 EE
m«’ff‘;i ok R Lw o AiEE N
i FA(OFA) HA r42 nFA 27 %= ko £ 2 5
P oo ¥ rrE & d oFA *r 3 3 nFA B ﬁ*ﬁ’u%
FiFE nFA o

B AR [30 ] g h B o i N £r g 7
R DT RAERE OFA PRIMEER 2 TG =
Foavrp ofe N o fd RE> w3 2o g
MN % 72 & & &:&» nFA RARF RPN ?T‘L*’#l%i"]
nFA & % %@ & % & &% e = (IP
Address) °

MIP B2 5 3G Jx 3[51][52]#7i& # ik £ 4%
#ow PR AFAHLANT ISP 2hh » o W
2 AAA~ 37 WKk VPN Gateway ¥ 4Ff23K 2 »
X PG R 43_&#&& # it (Route Optimization)sh
IPv6 & & 2o e3P (TANet) @ & * F 5%
SR e g R s - SCTP b -

2.3. SIP-based Handoff

SIP & pmmimd e » &% VoIP e *
K f#i-= % o SIP #d UDP ~ TCP ~ SCTP[42] i#
ﬁie?l o SIP ¥ M3 #w f& Mobility h#s:¢[38]:
Personal Mobility -~ Service Mobility -
Session Mobility -~ Terminal Mobility -
Personal Mobility # - B @& a0 - $ R
(mapping) Fl4&F # I 5% % ch¥ - i » ﬁ o %k}
i¢ * SIP Forking Proxies » #& — i = at ¥+ & 3
AR B A E L TR P R R
- BREBRA o

Service Mobility #& &% 78 %% {4 - #

B g iE e [SP PF f-‘«"‘?f’e‘q’—*“‘é‘_%’f@j\ﬁ?
PR 72 F" WP F o blAr R lFﬁT% % x% AT i R
4—3—0

Session Mobility # ¢ i@ 2 enid # —‘ﬁ g #
EREPFE LFR ¥ ‘4% R & i Session © 5 i
Third-party Call Control[36] 4= Call
Transfer & #8722 » & Eand A § i fo3Tanid
AAREHFEFRGEREL > 2% SIP 22379
Session °

Terminal Mobility # # % ¥ 3% & # & i5
AR e [P 3 RELPE S VT OUAEFRM o Y B K
BEAEHBRLE > A F = fBaF Session el
Pre-Call ~ Mid-Call {r Recover from network
partitions e Pre-Call &dp MN il 370 §4 {7 3%

4 > #dF Session - # L HF > MN B #70 CoA
¢ » € % Home Registrar £ ATif o § CN & fr
MN i@ :£pF > 1518 Redirect Server B MN ¢k
#7¢ CoA» 2 ¥ MN % 4= INVITE - Mid-Call ip
MN A DB EFHELS o AU FP TG &L g
20 MN ¢ Ed&w CN £ 478 & INVITE s i o
pepE > 2 7 SDP 4rit CoA e INVITE # i iz o e
v 4 SIP Proxy > & € 2 2 - # One- Way
delay (MN % INVITE % CN % 3’?#5 G FTenn [P ak
m@ﬁ%&@) ﬁ)’?ﬂlmv “‘FAEE?FNP\?K”‘F
T R EEERTE E ] o @ Al A P
Bpglw s A% e gad gl t“ﬂ-ﬁ*&
Ll f‘?;‘ﬁ FEFTHE RS o

AP EEHELS M RS CN R
oS CN e [P =n 2 E_MN 9 CoA » @ &_SIP
Proxy & #_% Proxy #2¢3 RTP Translator[54]i=
B FFHEEF AR Proxy € B SDP i
#t > @ RTP Translator » € #-3f¢ 4F# = ° ¥ 7
MN eh i Fx i gt o

ARG ARFIT? > KB SER[49]
% SIP Proxy » i & &2 User Location iz4ker

LR S T

2.4. AAA (Authentication & Authorization &
Accounting)
FRTLHTRDE T FRIRE R
fr—éJ—SF‘f 5?:/;0 hEEILY 2 B 1S +=1;}7§’a = B i
R e oo AT RS R R AR BT o S o
E”*%“ﬁﬁ?%%’ﬁ?“ﬁ%?%%%w
RO/ S S F o 1D el SR SE N -
BT o AR % FreeRADIUS[53]# i AAA
PR A% o

2.5. 802.21 (Media Independent Handover,
MIH)

IEEE 802.21[45][46]# & B p > 2 &
EER TS R d 0 802.21 =&
MIH # A k& Hidapiz > @& Layer 2 2 H U
A im‘}bﬁféﬂ?"“;‘% » VU4 e Layer 3 % H ¢
Roerid g 2 0 Layer 3 % B K enid b

Vs L% Layer 2 2 Hiumd a0 i MN
bR FRBERS T g LI

[47][48] - MIH i& i*4£ 4 4o B 3 #77



[SIP | [MIPvd] [MIPv6] [P | [ |

Upper Layer (L3 and above)
A
MIH Information
MIH Ewvents Commands Service
\J \ J
MIH Function
A .
Link Events Links Information
s Commands Service
 J
[802.3 ] [80201] [802.16] [3GPP ] [3GPPZ]

Lower Layer (L2 and below)
B 3 - MIH Function and Key Services [45]

% MN oribrig 4 Base Station(BS) PR 7% #
bl B s gy, M ZE2>#FH 6 R
WGBS ¥ - 2 G o A2 Bt o
e g R AR F ARl B o e
EL S i@ﬁs?]ii}ifﬁ - 802.21 =& EKHAEF
REEEE o REE T RN N RRT TR
Fopr o R et R R TS o A S
FAck 1 AT e

FEAAFUEU A BT PRER
~ it (Network Selector / Handover Policy
Control Functlon)']«:% R 2 Rt (e

j‘fﬁln—"?) Bk _,_ﬁ,ﬁ'_n,zmilp(m—kr' LR
wE) FiFHEL o
% 1~ Link layer triggers
YN T f i
Link_up L2 A4 2% g% E_MAC K &

PHY % -

Link_down @AY YrE P Biidte

Link Parameters_ 4 i@ &5 F ®* - B Rh

Change CRREETRELE JEP N G S
Handoff ##& & -

L2 R f— SPEF 1S 474 o
e t5 4 % 4 ¥ link _down 3t
B0 Pldis gt il Ao o

Link_Going Down

Link_Detected IR B AT R AP
5. (199 beacon & H_i #
D)

MIH Configure B KR TR TR
Ler ] S8k

MIH_Network_Addr
ess_Information

518 Network Address #p R %
#c > & 3370 [P Address °

3. AMBRAEY

AFE G AR N S S E R A KRB
BB T o 4ol 4 AT 0 Bk ..vumrwhii » SER &
JRE T AR B #_i* (Location) &1
it & SIP ®PRES X T FreeRADIUS #PRE »
L % B (T AAA Ti’% o HiFiES 5 Server i
IFE 0 % «-‘-»nu;r%) :mg}“’xé’*—%"o

SIP server

B 4 - SCTP-based VoIP % seeiiz Flik 5

REIP iz 8B AP H AN EL0 2 E B
BRE - & ARFlaE B i/p PP R GEIR
B AT o ATFRER L#‘L@P\ LR T
P iT S A ER o LT s;il P MY
srk 4102 SCTP 5 Handoff 21 & #2418 ~ » MIH 3
RRFMICE 2 i:ﬁ?‘u%immVoIP i B o

? | User Interface | [ ]
Application
l [ RTP/RTCP H sip ‘ i
Hﬁ Decision
[ scre |[ wor |
]
Operating ‘ 1Pv4 ‘
System
: | MIH
‘ | | |
— 1  [802.3] [802.11b ] [80211g]
Hardware

W5 gt

R TR Nk R e R 5 A o
d Lilj—r%‘?&\gg@i o 1T Bk — /Tbv)’zé]
¥4 b}.ﬁ;}g’ﬁéfﬁgl’&o

VY

J&* % ¢ 4% User Interface(i * & /&)
RTP/RTCP 22 SIP - i 75‘ G 5 kMg K
Wz Ao ;ﬁFﬁ;J ENS T ]L)«L?—’I:%I~.Ea?€%c
RTP/RTCP E ] 31%]#"’%1‘3— Cf TR
RTP/RTCP ifﬁ T AH A Ep (Header)+c » 4t ¢ @
#ij iz 4] 34 o SIP 9 User Agent - f F#f i
o SIP z 3 b o Bk Sipxdnpd o gt ﬁ:‘ﬁ’_gi +
%“%kiﬁﬁ’j@ESWgﬁm,ﬁmgra
B2 ma R e S el B R
87 v N FEAP M TR AE (7 o AR o

B. fi}ﬁ%l)é;

iizﬁ%lé’ 15 & SCTP £ UDP - SCTP % 3% 5 F AL i@
ﬁﬁliiﬁéiiﬁ' » i@ * H qulti-homing «hdF i+ » R
ki RERE G RERT S 2P UDP
# 3 Big SIP 2 2 L i - 8228 SIP #
1§ SCTP @ﬁ%]MZ] vl AF BT L A aSIP fﬂ‘g
% SCTP + -

C. BBk



WP IEL Y 7 F 2 FRF 2 [Pv4

P 13
ke E g e R B ARG L G RS

D. Middleware - MIH

MIH 3,&29;‘»%‘.\2\3@6 BopF R Tk
T T RRERTAEKRAKLE  REF
B o F Rt B H R RRET L
RE o U R AR T T gl o

DR | R
g 4 R v 802, 3(Ethernet) -~
802. 11b/g & S pepe i Z 2 Fif o
4, FREIHPiT
*3 m::&;;bﬂ X XLF TA R ehd BN 0 SIP
2 SCTP » #-H i & # i 2 18 179 S de 1) & R
S WO N ML g i R RS -

4. 1. SIP 2 3xp 02 @ F A AR

Bt ki enZE T 0 SIP server & AAA
server 2 {345 RFC 3702[43]% 7 > % stenid
LN AR 0 AR 6 Ao o

Dynamic Subscriber

AAA server ™| Information Database

A

AAA i AAA

RESPONSE  y REQUEST

SIP server

REGISTER ]

SUCCESS / FAILY SIEREGISTRE

SIP client

B 6 - SIP Server #2 AAA Server z_ i & iFE i jnAfe
3k A.'—’F’lé * 4 (SIP client)® » p*
SIP server i# REGISTER WA o g
%z SIP client m;,’ix;’piﬁfﬂ o SIP server 4z 3]
REGISTER 3 & PF > ¢ & AAA Server #& 17 AAA
REQUEST #-4z 3|7 client ;,’i;ég"i‘_;‘;% FEhRE o
SIP server 4z 3| AAA RESPONSE z ¢ » & 5 =
o - F kgt SIP server ¢ g E i
REGISTER SUCCESS % client ; & 5 % pz > B|i%
REGISTER FAIL % client -

EE e AN né * —“‘#’é‘ 7 =% 4 INVITE 2
43, % SIP server . sfé AAA Server @S 0
%%% Pﬁ%@b;Pmu EH R REE
41 Accounting it 4 % AAA server o ¥ W EE %
BEX LT o Bl#E D 200 ok 4 0 % SIP
server & T E D ﬁ o fE H Jﬁ‘?ij@w )
TFREFELFE o WE R AP SIP server € 1T ¥
% —‘F‘a‘w dtenbye 34 0 ¥ i 4 AAA server @

W+
|

O =
W G
&

g

K WA heB] T

User A Pri){z C ;::_J; User B
——INVITE—
F—Is this ok 77—
[+——OK
INVITE——»
F—Accounting—m
- RINGING
=] 200 ok
ACK -
& Communication: =
|
|«——BYE
4——BYE—
Bl 733 &% SIPR LR ing

4.2. Handover /4%
MIH © A ¢ er e 872 2> &2 850
¥ @ 51’—‘%‘:'[513? SN Yt R S TR RIS = S
PRER TS E it o fe & SCTP o
Multi hommg Ll SN PO B =P = R P& i
i Y EE R AP P e

Application
A A
Handoff
decision Link up 4 Link Link
going down
Interfacel Y down
L2 A Link Link Link
parameters going 1 down
Interface2 change A N down B A |
L2 = 2 5..: A
E ) 2
e e &
o 0 g T
O @ [} o =
(2 Qo5 = M
< 7] o O
< < z <
<3 o
Z 8 Z
0APL2 o 201
¥ 9
Y i i
0AP L3
Data
A 4
nAP L2
A
Y
nAP L3
Data

B 8 - Handoff procedure

AxsihdEE Basz w0 ¢ ¥ Interface? £z
@b AP ¥5~i® [P Address ° 3% £ e f24c B
e MIH R)AE & B3 B R 33 T 3% Tl

» Handoff Decision (#E.:E# =~ ¢ ; HD)
iy 4 Link Parameter Change z % # - HD 1z
T EEpF s if B Link Up B 258 » i o

’

»

=



J&* K »£ et SCTP ASCONF(add IP) &3¢ » %7 IP
=4t s »~ Association ¥ o § B & AP e0fE LT %%
ZApH e - e o MIH ¢ £ % 21 Link going
down ¥ 5 * AB5S o JLPEFR A R G BISAERE §
voET et K g efre? ASCONF(set primary IP)3%
TR B RS A A R > T AESL - BER
A o Bt ’L‘J«_Link ’éi‘@%?u_ ¢ %> MIH ¢
# 4 Link Down 2 Y R A
ASCONF(del IP)zt 4 #% “,f)%' i 1P =n > £ g
- @M g o

5. RE&&tH

5.1. RIFEEB

A eng % a & § & pE e SCTP-based
VoIP # %% ¢ handoff delay ™ % Success
Responce Time (SRT) o F 2B 4B 9 #17 »
e 77 A B LANs~ - B WAN 2z
802. 11b/g APs > d — o NB i # #s {chig * 4
ME A L&A PC IR E e Bhig -0
SIP server ™% — 5 AAA server il b RLirE
Tﬁq‘"}ﬁ?ﬂ?m‘k"j‘m BIFF DT PR A A
% 29T e

ADSL
Router

UPLOAD 128K bps
DOWNLOAD 2Mbps

SIP server

L3 Switch AAA server

2
5
=]

L2 Switch

Campus Network

)

L2 Switch

5.2. PIFEIE P
APHRDPIFAD XA AEIEF e o
SRT ¥ Handoff delay - P% 5 #te 2 SRT &dp & ¥
=8 SCTP % w P ehzgsd 134 e B4o3HpF > B 3| = #
Y3 B ez zw i 5 2 o Handoff delay H_&%
g Interface(old IP)jeFlehdis — B e » *»
# % #7¢ Interface(new IP)is » Je 3| eh% - B
e 2 Borg & ahpER o
ML A 2 P 3R P
A. & WAN g™ 2 SCTP 3R iz ¥ 458 12 7
Packet life time & @ ﬁi%l e Success
Responce Time ~ Forward 3t ¢ #& < %
¢ £k
B. # Campus Network # % WAN HE T 1%

& E 3 2 eniE § 47 ¢ 2. Success Responce

AR
£ AR PCI

CPU AMD Athlon(tm) 700MHz

Memory 128MB

NIC Realtec(RTL-8139/8139¢/8139¢+)

£ 325 PC2

CPU AMD Athlon (tm)700MHz

Memory 256MB

NIC Realtec(RTL-8139/8139¢/8139¢+)

427 F "% NB

CPU Intel(R) Pentium(R)M 1.5GHz CPU

Memory 760MB

Wireless Intel (PRO/Wireless Lan2100 3B Mini

NIC PCI Adapter) (onboard)
Corega (WLCB-54GT) (PC card)
3com (3CRWE154G72) (PC card)

Wire NIC | Broadcom (NetXtreme BCMS5788
Gigabit Ethernnet) (onboard / ethl)
Abcom Systems Inc(21x4xDEC-Tulip
comptible 10/100) (PC card / eth2)

Time

® Application combine data chunk
No combination

SCTP combine data chunk

C. ?2PPpRER2ZFTadLyl

® 802.11b / 802.11g
® 802.11b / 802.11b
® 802.11b / Ethernet

4-.‘:11

1 TE (GSM 6 10 Codec ﬁvf%) o %
chunk + -] - 423 % 31¢ 5 33bytes » x@!ivi F
1345 Brady 7 VBR #-3][55] » ON-OFF P+ R % 45 #c
Awmoo TiEE 1 & 1.5 4 - VolP #ic#g
Success Responce Time #icdy » B% - § B #F
it (MEPFFYLI A4) 2 Tiou B
B o

SCTP # 3% Nagle-like ;& &2 [7][50] - &%
ZIER BT 0 Bl #¢ 2 Success Responce
Time PF> 5~ 53te 2 &8 ~ B A28 & B 4@
(r 233 FHE - Bare )z SCTP & & Fft
Bz fd > 2 ant o

Sz EplBier SCTP 274k £ > #rig &
e BiF2 WBEPFT o d AT FREBRAIRYLZ
1§?*ka;7§1 Benfiin T o e A g i 2 B

2RI o F R A LG AR TG

MR B F RPR I RRRR o T
oot EE o

5.3. Bl
e WAN enspsr™ > 73 'M*J 0 e - B g P
5 (8 ®) > % ¥ % 4 (ADSL 2M/128k

bps) o #f r4 F ¥o i@ g uf B+ > 4 partial
reliable mode #:i% ¢ SRT % % 60ms - % Packet
Life Time #3 & > = timeout 2 # @BF =4I| e



= ACK & je | E B3te » LEFTIRE N 4S
B4 & a8 i# - Packet Lift Time 4%-] SCTP
D 4r4t e F 4 A g ¥ Forward £1& 7 o A% S o

% 3« #F 3¢ 27k Packet Lift Time @& % 2
Success Response Time ~ Forward %t & #& 14 % 4t ¢
Tk

PLT Sender FOR | reT SRT

400 ADSL 0 13 0.058769 ms
Tanet 0 0.061019 ms

300 ADSL 11 0 0.059196 ms
Tanet 0 0.059816 ms

200 ADSL 13 0 0.058961 ms
Tanet 6 0 0.059583 ms

100 ADSL 9 0 0.058977 ms
Tanet 4 0 0.058825 ms

60 ADSL 13 0 0.058616 ms
Tanet 1 0 0.058474 ms

*PLT for Packet Life Time

*FOR for number of Forward packet
*reT for number of retransmission
*SRT for Success Response Time

WAN %8 ™ 3£ 5 3¢ 2. Success Response Time »
Forward #t¢ #ic&® 1 %2 3t ¢ £ F kT4 d 3 97
5+ o No combination (N) # ;% % Application
combine (A) » @3‘2%1@2 & g SCTP combine (S)
Rl e d niEiE SCIP ehdte &8 > 3¢ g
SCTP #nizs|¥ (queue) & F & & » @ A4 i+ o4
W A e LS N BEES 4 o SRT
dod 4 ProT e

2 4@ 2 & EH 2 BEFZF e 2 Success
Response Time

Combine Method \ SRT
Campus network
Application combination 4.60 ms
SCTP combination 18.37 ms
No combination 4.02 ms
WAN
Application combination 61.09 ms
SCTP combination 78.55 ms
No combination 55.36 ms

B EIG o Ed SR F gk BB A
el A=/ bl FFideE > 30
LB G SR L S T RR
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EHOBE TS IHE 725 SCTP ef &
g
(Header)# = ~ # it AFfem i3 & 5 4RI o

35S AR

Local Target Handoff Delay
Network Network
Handoff Delay
802.11b 802.11 g 84.8 ms
802.11¢g 802.11b 174.0 ms
802.11 b 802.11 b 178.0 ms
Ethernet 802.11b 92.6 ms
802.11b Ethernet 79.0 ms
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i R
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