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Abstract

TCP is taking over 95% among the Internet traffics. Recently the demands of multimedia services in the
Internet has been increasing. These multimedia services mostly need real-time delivery, and then RTP has
been a de facto to transmission protocol for these real-time multimedia services. RTP uses UDP as its
underlying transport protocol, and thus it does not support any rate and congestion control. Thus, for fair
use of the Internet bandwidth with TCP traffics. RTP also needs a rate control. One constraint of RTP is
that the feedback information(delivered by, RTP’s twin protocol, RTCP) is recommended to be sent no less
than 5 seconds.

In this paper, we propose a TCP-friendly RTP rate control which use only RTCP feedback information at
every 5 seconds. The experiment results show that our proposed algorithm works. But, it is found that
we need more time to test the effects of parameters and policies of the algorithms, which will be reported

later.
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III. Al¢t€ Rate Control

3.1 TFRC (TCP-friendly Rate Control)

TFRCE TCP E#¥2| Congestion Control# W]
& W& Al83ld UDP £+ RTP EAFE PE
st whgoelrt. [BlezRE TCP €% €FF% 2
o3 2ol
T=

Rt M

packetsize

RTT\/%’—+ tm(:s,/:;—’”)p (+32p?)

o]A& UDP @ RTPE ol &3l diojglg
d Hdz AFgF de A1ES ANHEDL
(pHAAELGE, tho M AE EFdoS)

1)

i

1+%

3.2 Receiver 7%

TCP % 7]&9 UDP[BEIE ol &8A dlolBE A%
Al 2z o] g 47E ACK A3 & Fdto A
Ha eI Fug MAsA @k sAR RTP
o] A golls & iAo dF A=y FEE M F
74Eta e AHERNY 58 e o] meEHe A
tdol ALEd. RTPE °] €314 Rate controld &
A 2 AS nefsidor & AAF Y F FAE
A WEHIY AHE B3 HE&4 d= RTCP #
7ol Ha 5& @HE Aol drhe Aok o] FHy
9] RTCP #Wilo g WEHAY A& wlopste gto
29 AFES AAsdor Y. ol HUFANAFE
neslrl 9sto (g 319 72 @H{2]e AHgdn
FAZNME 7 HS BFsD &4°H AN AH
298 & AFe g€ nAg ARES P dls)
o Azte] 7AFEXE Fol HIH ulE FASE A
Ao FE NG e ¥ YRR g Ho) 1 FHo
"ok AFEAE @)% 2ol FEtA Ha, ZF &4F
Siol Foch dHoE HEF A HE FAge &4
o daled 9 rzEA wgaA 8] Astd & &4
Tk 27)14kE WolFEAT. AT E HMEFRE
£t Fd o &de] Y duid o ge
ol WolA (T Fol uix|y} oest F F7A| 9
&g ol &8 Sge ALt EF niA} At
S FAYE G delEHE e £UnAY g
(A% ol A4kE Tk o|F MAX(S(Ln), SOn)E
T3l g AeEdict o|F A ANE S PFErHoz
HAEHo] s go] HER 9d5E HAFozH
AAEAGES 785 A2 = 1/S) RTP F

4 ¢ndE 4% dEHaS] 4Ht E50z £
Fan ¢te) H2E d3 BPA AFEo]l FAF
A S3, =UE£ER2 FIsAAEd, FUA50



R R

2003 NS HEAAOINEl FHSSHE =28

B @AY @&(Sy) AdE

Wl o A7) wEe JEXNE FolN FAHE zs}]@%}‘}a
. ol% AxE g& RTCPE -55}@ Fa&08 B
WA gozd FAse) dge gy,
Sequence
4 number / 300 9
LR
v XD
/f ERR Y
/
/ 223 8
¥
/
F
,/
/
‘,__.._.—_
,f EETNI
[ —
[2] Time

w,=1(1<i<

3.3 Sender 7]
RTCPE %3td]
tHo g HaE
g olgstd ()
we 9
A €. RTCP&

o)

z, %

RAEdd g FEE
o gol A FLeR o] UEE A Hrth

kil

1
Ll
o
=

,(—;L—S i< )

T
72 @

(3)

Aol EHAR FHE Ha 5%
=tk RTCPel E#soie S
ol HMALEL FetA H
= W9 A Rate Control& &
3t RTCPAELA 549
Ag4 ga, 2 e [27 4)
?-

oaded-’r‘Z}, i 2 e
EHFEYG. T 12

Aol 471 olstel A%
Aedy HygHoen

2=
=
[ R

 1& UnloadT 3, F2 2

g2 F7 3% Congested T3t
&4l gle 4%, 7T 28
F1¥ 32 £} 57 01‘5“31
Fo A7E d&F AT

257

Geadd UptOANR] ST
Qe . fai12s A
= Unrgasten ¥

[ *
(29 4] HEE #3
zZ} ol diste] [E 114 Holx wez A
$59 4% ¥ FA508 HolgE HA$For

# Congestion control 3T,
(T1 © congested 72+o] M 2] sending rate)

Jeda A7 F&4s EFsn 24T
o] H2E o ZAE ASdAE T(H7 2xn B
o &S AH THE kxT o2 HEFo2H 4
stk (06 <K <D

7 %

Sending Rate

if Sending rate < Maximum rate

11
=t FORTT

72t 1unloaded) if Sending rate > Maximum rate

Ti 1
=, — =L
Py
- Ty
7} 2(loaded) A S 5
Ti—1
T3} 3(congested) L= 3

[ 1] 7ol e AFE

Iv. 438 3 HE

[2¥-51% RTP rate control® A¥str] HAstd +
248 49873 & 29 &k, Windows 2000 Server&
ol gatd #FA$EE FAsRen, TCP # RTP A%
% el HAFE 4, B 242 FARAL (4]
—J

Factian 1 400

KN
E3

-]

Dueticm v {1 Peustiin 4 300

[29 5] 29873

WA 71&e) TCPS Congestion control{5] %%}
da 29e 29 [29 6] 2k agdA BY
TCPZte] 24% W& A48 & + ok

(29 71e dESaY A4u4d nasx g 5854
g &2 ¥ RTPE Fsled HAIZ doje e &
A2 o2 F7} ARE Aol TCPSt RTPE 1Yol



20039 T LSHEAMOINE FHSSUS =R

X!
(=]

GEW WETND 83 RO 84 INNM K00 WEATS 32 e

[1¥ 6] TCPztel dgAs
AzZbo] AE4£E2 TCP TREF EAA e o
AHESHAl H 2 RTPE 22 dY9Z8 A&
B3RY g% AL S B3 ot

OXW  nOR ®3. CURND ¥ WOW) T . Ay

(2% 7] zAeit3t= RTPSE TCP
(28 8lelA3= AgtalE Rate control® Abg-3o
RTPE %8l9 diolHE BUE 4$9 ddE AsS
vellE adeld. [(2¥ 7l3e €9 TCP¢ RTP7
WHE Apgol slolM FHTE 2+ U

Rate

Tiae
19

GEA WNIIS €3 CSETY Ea DAY U0 WPRNT 32

[29 8] Aldate W& ol &% RTP

oXow

(28 9le W2E o7 FAYE A HLeLos
dEEo] F7HHE e Ady By o83td ¥

A7l ATE HejFD v,

wum b

SERSEUEERRABOLN

OLT  TRMEE WR  OWINE M2 VAR oD URESR AY
¥ T

[2¥ 9] RTPo] ¥ =& 7AiM

Q.

=

AHEet &

A QF8HE Rate control %4

258

o] el HAv ACKAEE PolA Rate control
e A% vxd A0E &5 Ayt Iy
RTCP Bx #Hz5le #HA 5% nir}h "ol HojA7]
gEeo] 2 AlgAl Bol A A9 UEYAGY FA
% 3t REE AASE sey edag 29 £ 9
v 27%g WEso g
V. 3&

go g Aztol BEFE HEPU doleHs 2L
AAZE dolE ] A& o] HAH o FelA Aeln, o
2 ¢ ool & Bu7] $15tel RTP/RTCP7t AL4-E o}
A Aol AW ZzEH EAMN 7|&9 TCP%
BEZ38 dgZ Algo] dAEoz AAzE dojHg
E4& 2884 UEYZ A3 NEEA 9oy &
91 RTP Rate control %<& AA&AT. B=F
A ALEE R sebulE e Al ENT Yol
HA3 g @Bl o dEe FF HA do) 54
& AH83td FAgE g AASF e d1g §
Ao Mol E&dd fHAGNYg EHE FEIA
RTCPE 3o 402 A4q & 7479 §Aq
gt Rate control 3t AF7} dolgldh

Clz”_':
Kl
Mo

il

[1]1 H. Schulzrinne, S. Casner, R. Frederick, Van
Jacobson, "RTP: A  Transport Protocol
Real-Time Applications”, RFC 1889, Jan. 1996
[2] Sally Floyd, Mark Handley, Jitendra Padhye and
Jorg Widmer "Equation-Based Congestion Control
for Unicast Applicaions”, ACM SIGCOMM, pp.43-56,
August 2000

{31 Pages: J. Padhye, V. Firoiu, D. Towsley, and J.
Kurose. Modeling TCP Throughput: A Simple Model
and its Empirical Validation. SIGCOMM Symposium
Architectures

for

on Communications
pp43 - 56, Aug. 1998.
{4] MaSaki
Masayuki

and Protocols,

Naoki
Hideo
"Implementation of Video Transfer
friendly Rate Control
Technical

Miyabayashi, Wakamiya,

Murata and Miyahara
with TCP-
of

Protocol’, Proceedings

International Conference on Circuits /
Systems, Computers and Communications 2000 1, pp.
117-120, July 2000

[5] W.Stallings, "High-speed networks: TCP/IP and

ATM design principles”, Prentice Hall, 1998



