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Abstract

Streaming video has become a popular form of transferring media over the wired/wireless network. TCP-friendly rate
control (TFRC) is used as a streaming media transport protocol. Using the TCP congestion response function and current
network conditions, TFRC adjusts its sending rate to yield the maximum TCP-friendly throughput. Since TFRC was
designed for applications that would prefer to maintain a slowly—changing sending rate, it is less responsive to changes in
handover between wireless heterogeneous networks such as 3G network, WLAN, and so on. This paper shows a new
TFRC method for vertical handover over wireless heterogeneous network. The proposed TFRC method has features of low
quality interruption and fast rate adaptation to a new target network. The simulation results show that the proposed one

provides better QoS and throughput support than the traditional TFRC scheme during vertical handover.

Keywords : Heterogeneous network, Vertical handover, Streaming media, TFRC
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Performance evaluation Average throughput [Kbps] data 1[0(;?' ratio
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handover handover handover handover
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in slowstart period
Proposed TFRC with 1 feedbaf:k/R’I"I‘ and FEC in 240 201 191 170
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(123)



2008 38 HXZ8tE =X H 45 A Cl H

11% = Ak
+< upward handover?] Z$-& HZth 19 8
{b):= upward handover ZZe] wA¥ ENUHY| <))
A ol HESS ZAAZ AFE Holx gtk wet
A 295 (b)Y ZLEch us JL& 59 Fzlo] &4
HAY, AR E4E AAY F Udd 28 9 e A
A< TFRC% A¢tslE vertical handover?]%he]
TFRCe] & throughput—"— Holm glom, & §A}
3 AFAE et B g £48S ENUHY we
e Mue] A % AAZ A 47% 7t £Y
T ARk
ol9} £ TFRC d&& WHgte dA) MulaHm 9]
“}«1 7H g Eo et AgEeg, WX 9os)
Egf¥o] TCPR o]Foix A& Ad o8&
° %% A& U= TFRCY TCP-friendlinessg A
Feoh gty B =EAdAE TCPSY

fairness= 593 =384 &)

Y
o
O =
==

lo

»

=2

22X

3]

2

j —

V.8

Lk

TFRC 2Ego| Holx= T
A

E=EAME vertical handoverd] ol& 7]&¢]
oHZo 54 A =3
EdE FolaA ALGHUT. Ads= TFRC
d1e]ES vertical handover® A3 Felo]dE0]
4 ENDH¢ ENUHE A4stxa o] Mgt TFRC
MM AFES AIEE 3t Atk o]8 H3NA
T [ETF mobile 1P} 152 IEEE 802.21¢) MIHF
AlSel B3k, TFRC A¥ 9} Zefo|dES A ENDH
¢t ENUH JF HwAAE Aestr] 4 71%0] FoF
ofof it} H¥ AF} o]FYNME vertical handover
2 A3 AEHE HHF throughput E&4 A 3ke}t s
EAE IV AHE + ASE R o¥@
vertical handoverdl] A €]

Zo
a

2EZY QoS MM AFE
MIHF, mobile IP, session initiation protocol (SIP),
TCP-friendly €% Ao} &ngF F9 T4 we} =
S Ood 498 By AR ¥F 45T 99
dA7F Fastt

fad!

i

ok

[1] M. Handley, S. Floyd, J. Padhye, and J. Widmer,
“TCP friendly rate control (TFRC): protocol
specification,” RFC 3448, Jan. 2003.

(124)

M2z 39

2] J-Y. Pyun, Y. Kim, K H. Jang, J. A. Park, and
S.-J. Ko, “Wireless measurement based resource
allocation for QoS provisioning over IEEE 802.11
wireless LAN,” IEEE Trans. Consumer
Electronics, vol. 49, no. 3, pp. 614-620, Aug.
2003.

S. Floyd, M. Handley, J. Padhye, and J. Widmer,
“Equation-based congestion control for unicast
applications,” in Proc. SIGCOMM, 2000.

J. Mcnair and F. Zhu, “Vertical Handoffs in
Fourth-Generation Multinetwork Environments,”
[EEE Wireless Commun., pp. 815, vol. 11, no. 3,
Jun. 2004.

A. Gurtov and ]J. Korhonen, “Effect of Vertical
Handovers on Performance of TCP-Friendly
Rate Control,” ACM SIGMOBILE Mobile
Computing and Communications Review, volg,
no. 3, pp. 73-87, 2004.

M. Stemm and R. H. Katz, “Vertical Handoffs in
Wireless Overlay Networks,” ACM Mobile
Networks and Applications, vol. 3,no. 4, pp.
335-350, Dec., 1998,

J. K. Song and W. Wang, “A simulation study
of IP-based wvertical handoff in wireless
convergent networks,” Wirel Commun. Mob.
Comput., vol. 6, pp. 629-650, 2006.

[8] M. M. Buddhikot, G. Chandranmenon, S. Han, Y.
Lee, S. Miller, and L. Salgarelli “Design and
Implementation of a WLAN/CDMA 2000
Interworking  Architecture,” IEEE  Commun.
Mag., pp. 90-100, vol. 41, no. 11, Nov. 2003.
IEEE PR02.21/D05.00, Draft Standard for Local

(3]

(4]

(5]

(6]

[7]

(91

and Metropolitan Area Networks: Media
Independent Handover Services, Apr. 2007.
[101H. Schulzrinne, S. Casner, R. Frederick, V.

Jacobson, “RTP: A Transport Protocol for
Real-Time Applications,” RFC 3550, 2003.

[11] Network simulator (ns-2),
http://www.isi.edu/nsnam/ns/.

[121]. Rosenberg and H. Schulzrinne, “An RTP
Payload Format for Generic Forward FError
Correction,” RFC 2733, 1999.



40

24 0|ZY BAHO M Vertical Handover® 8t TCP—Friendly H{ES& R 0] XA

S IR

B H(FAIY)

19973 =X ggtn AxFEH AL Y

1999 Ao a HAxFTEH A 4

20033 e distm AxFerI HA Y

20033 ~2004d (F) A AR TNEZ FAALGE AgA+4
20043 ~2005d =AUty FREAFTEI A LA}

2006 ~dA 2NN FRFATEH 2uF

<FHAE ol : Mobile QoS, IP QoS, Video communication, Video compression,
Wireless communication, Sensor network>

(125)



