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A ARz dolEE AxEsstomn folE =i AITES LojFl uim AP we AEela] A% Asle] =
29lo] Ho| shelsz gtk o] 7k dwE|Ze] 93t Ao WA ARZ AHNEE dHolHE oA A=e
RTT(Round-Trip Time)E Hlo|E 3h=t] A-8-8 4 QI=F sl 9l7] wlielck & =i oladt A% #
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ABSTRACT

The Stream Control Transmission Protocol(SCTP) is a reliable transport layer protocol that provides several
features. Multihoming is the one of the features and allows an association(SCTP’s term for a connection)
between two endpoints to use multiple paths. One of the paths, called a primary path, is used for initial data
transmission and in the case of retransmission an alternate path is used. SCTP’s current retransmission policy
attempts to improve the chance of success by sending all retransmissions to an alternate destination address.
However, SCTP’s current retransmission policy has been shown to actually degrade performance in many
circumstances. It is because that, due to Karn’s algorithm, successful retransmissions on the alternate path cannot
be used to update RTT(Round-Trip Time) estimation for the alternate path. In this paper we propose a scheme
to avoid such performance degradation. We utilize 2bits which is not used in the flag field of DATA and
SACK chunks to disambiguate original transmissions from retransmissions and to keep RTT and

RTO(Retransmission Time-Out) values more accurate.
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AL Akt 4= ¢lAl =le1x4 original SCTP
o9} Zro] RTTE o] B3R o4z Zolct vt
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P

A3 Spell AR a2]a %3 $:2] (TSN, F, T)
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2 720 RTTE gule|E & Fof A3t S0l 2
e (TSN, F, D% A3 SellA AAstL v
RS #lal A3 S Bl

" SACK chunk®] 2B|EE Ag3le] oj= 7
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Rule 1: DATA chunk AJA]
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o] oA A2=2 HFs= dlolee] 71 A
o2 2] vl RTT gHlo]E k=t gloiA ol
A AR $A1$1E 5] Sgelch =3 11 W)
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%

3
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A =22 RTO 34 AHIEE vlasle] 71 28
As o= Ax THHEAE HeolaAt g
EY3 AEHe)AL ns2'%E Algsllon A%
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E 2.RTT YHO|E 3 4 2Hsl|= H|wE

. o RTT ule|= 314 iﬂiﬂlﬂ}?)k .
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Original SCTP 2595.2 3372 52 3424 0
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qb efolmE FEstal #E]l $HS Jvkeich =Rt
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& 8-S FA5k A= SCTP #Fle =e
DATA chunkell th3}e] RTTES Axlslcl wlehbA
shte] SACKE Alet wlell= &k w1 o4} RTT
Qule| =S 8] wiiel aldt SACKS] e 1
t} RTT <Jdlo]E 31471 2 Zolth Timestamp
7132 original SCTP Xt} RTT JHlo|EE A5
oM RTO 2 A& #4138 5 sle vk
TIMESTAMP chunk® <13l 214 z$% dlo]elaf
tiu] 4 1.22% AEe] ews=rt WAdche &
el qlrk

PEARRO R mmellA] AlskE 7S Al
SACK?®| 7H=¢} RTT ule]lE 357} A9 &

ruO
)

I

1o, o

slc}. o] timestamp 71 IRVIX 2 ZF e
F AR FAE7] witell WAl ARE S
= dloJe]e] tisiAE RTT Julo]|ES 3 4= g)7]
uiwolek. Zev} timestamp 713 =2 ke
SACK <FAl A flag Degkel] <Js] g wwk RTT
Hule|EE a7] whtell A& SACKS] Heb
RTT gdle|E 3157} #2] s =ik o] A4H
B E=olld Aokt 7182 original SCTPol| H]s|
A AZe] RTT Julo]EE Hrl el A=
TIMESTAMP chunkE ARS3HA] o} F7Fdel &
W= $lol= RTT Hulle]Esh= As & 4 sk

i

4.2 thx| Z=e| RTO &8 Mz d|u

1% 8- original SCTP, timestamp 7]*J=} At
gk 7S ARSIl S4B wE T A
2] RTO W3kE ®ejFal grk ajlelx #eldh
T Sl Al 7 = Al SR e Elsle
$o] HbAE= uIHE RTT %22 RTO #ke] wh
£ 5t 7Fsshs Boa olvk

1% 9+= original SCTP, timestamp 7]*J=} At
g 7S AR u 7l EAEe o oA
7d=e] RTO W3ks RolFa glrk I3 9(a)®]
original SCTP= ZF dxE|E 2822 <ls] RTT
Jullo]E7} o] FoR]|A] ofo} AP o2 RTO #he

-

RTO {5)
RTO i)

RTO i)
w
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Time (s)
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(a) Original SCTP
12! 8. Primary path®] RTO ®]aL
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Time (s}

(a) Original SCTP
12 9. Alternate path®] RTO H]3L

w2 7gilo] o] Foix|x| ¢8-S HoIFw gtk 1
2 9@)ellx Al HZE % 59 RTT % RTO ¢
tlo]E7} o]Foix|=t] o¢]i= X5 HEARTBEAT
chunkel] &J§ <de]Eo|c) webA original SCTP
Al 74 &2] RTO %+ HEARTBEAT chunkel] o3k
S5o] AlEl7] Z7kA] $AERE RTO k& f43)
A Ha Ao vES A A AskE e
©o71A =k b timestamp 71HS 283t 17
9(b)2] 7% original SCTPe= =] HEARTBEAT
chunkel] tH3F 2wto] 27] Hel] RTO &dlo]E 3}
= A& & 4 3tk ol= timestamp 7|Hle] &
EF AR-S FAI] wiEel oA AR A
%% dlolefel digt gkl S5 RTO JHlolE &}
=l A3 wiitelch weba] 17l 9(a)et 19
9(b)°] Al = RTO W3} Z=HZE v|w3E o
timestamp 7]"{-& A28k SCTP7} original SCTP
wr} AgsiA RTO §JHlPlEE sl Sla2 &
otk WAoo g B =Felx] AlRkgh WS A8
g SCTPelAe] hA] 7= RTO Wsh= 1%
9(c)9} Ztk 2% 9(c)2] 7-$- TIMESTAMP chunk
5 83| Ukl ®= E3}AL timestamp 7|
3} zro] Wl RTO ulolE2 Azt e 4
3tz qltt o]+ Aokt 7]¥e] DATA chunk$}
SACK chunk®] flag ZZollA] AMEER] o= 21]
EE gl 3 A A s s
sk AHEE dlelelo] gk el SHE
RTO ule]E sh=dl AM3slr] wiielch o]x#
B =ollA AlgkelE 7192 TIMESTAMP chunk®

olgk F714el enjdl= %ME e} A Al
< 2Y F gk ClE Bel, = AR 7 A
Eo] 192 AL, A AR 7 &4F

(b) SCTP with timestamp

(c) SCTP with 2bits

o] 0%%€ 10%7HA Wstsl= 37304 4aMB2| =}
AdE o2 s A9, I A S5 AR S
Hofl4] timestamp 71" original SCTPell H]3}¢]
FH 2 2.5%, ) 24.5%2) A5 e Ao
Aokt 71 =3 RTO ulo]EE AHgks| 3oz
A ol FE 50 Ade s F5sieink

v.d B

AO)

&2 Original SCTP2] A% AL 7+ L
Z AMgo 2 Qls A 2] RTT ¥ RTOE A
A A xate] vEH =] Ades A

7= FA7E gtk olEldt EAKS sy ¢t
o] 7|20l A|oksl 7O F timestamp 7]%e] it
Timestamp 7]'H< 7F dweE|E ARS-S TXFo=
A A AZe] RTT PHlo|EE 93k ARE Hr}
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