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Abstract

<4 F49 71& 2G CDMA/PCSe| AHes 2 £32
Maz|9gt Edy mdydqe AdY FJE 3 24AE,
A 4ol B¥ & A HHolding Time), 2@l &
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CDMA2000 1X ¢ 1xEV-DO/DVet ke qisdole] of
BB Alae 78] 24 FHY 26 AxElde €d
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4 BBCLR) 29 ok AA(Delay) T XALE(Delay
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A8Mg(Cell Delay Probability)2gdel oisi 45 B ol
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71Ee] &4 Edsshe ¢ AiAHE sHAE vlolE

469



20039 CHBIMXI=38tS| SIHSEIS=8 =2F HN26H Hi1sS

Pt o]
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W Eo] Y] BT Eefigel goz A2HE A}
e FE7} &k ueiA dHoJy Edye) E49) vAE
ZHBurstiness)#} 2}7]AHI(Self-similarity)o] wdd &
g ZE(Effective Bandwidth)2.2 W E=Z Eajge 483}
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gart Qick

£ =FdMe ATIAL Edjge] 7§ AU A &48
(CLR)3 RAg8&(Delay Probability)& £A3l7] 9§ 3
A& w2 Norrose] Effective Bandwidth Formula9}
Bahadur-Rao Theorem& 83 Norros 4418 B3 Z.
FAN<®] Formulag 1a8igch

2.1. Norros’s Effective Bandwidth Formula
ZA7HAL Edllg 42el thg Norrose f& digZHCO)}e
1) 7ol FeoleHe].
C=m+ [x(HV ~2Ine] "H(ma) VH g -0-BIH (1)
o 7]A,
m: EY 2EYS] HF HER [bits/sec]
a: BT 2EYe] FOAS 0%/ m) [bit-sec]
H : Hurst B&hvlg] (0.5<H <1)
B : ¥|¥] =7|(bits)
x(H=HI(1-m' ¥
¢ : Target Cell Loss Rate ojth

ADIN FE AHHOE AIAAEE Hele Hurst
A BT HAERE vehle E4ANE)7 A2
of weh Zrieka, E@ WHZ/YB)S Target CLR(E)S] A
A4 K BYEOL Pl ¢ 4 Uk
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£ dollMe At Edige] 79 455 il 4 &
4 ZE(CLR)o| thg Norross} Z. FANS] £ 74 4 &
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(1) Norros’s Formula
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AxggoiMel 4 &4 FEe ANERE f=Y 4 glew,
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e= H[Q)B]=exp[—-;l—2§;{)7?m2: B @
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A ZPRARRE ol B iid3 Ege] E¥FHFE 1
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< ¥y =7ld disia LAkt ge we] gloh
(?) Z. Fan's Formula
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A B o)AL H8eiQl SLAM IIE AME-3HATh 39 3& Hurst Do]ElE 0.65~0.95747] #slA|719M
A &4 B8] HdE JehUT, m=525 (cells/sec)°|™,

31. AEgEeld =g a=239(cell-sec), B=800(cells), C=650{cells/sec)o2 73}
NEe] =R A4l EAEe BT e W ST AVIIME S4H dush Algeld dike 71RAe

HEo] ALHATHTL[L0]~[14]. £ =RlAE AE=olie
A8} FnEH [7L[10]90A #LE Fractional Gaussian
Noiseo] Fast Approximation’?4 ¥h& AMS3le fft_fgn
27| o] 8Tt

Output Link(C)

O

Buffer : B Cells

Source ———p

(2" 1] A gl =Y

2y 1& AEgeld zdg JEehln, Single-Server
Single-Queue® 48tk o) Edy Aaxe st &
gy oa] AMulashe wue] gt AlgdHe]delM
AAgselel & HErEEe YEHNA 74 FHAAe HY
7Byt €9 P32 FHO oI EHY 229 FRAME
HFE vES(m), BIHAS), Hurst SepjEiH)olt: 42
9] HelleEe AlgHelMe Q1Y meluez ARED, 4
24 HF{CLR : Cell Loss Rate) ¥ A A HEL AE
ol 3oz IS + sl ZIp} "ok

32. ANlEEeld A%}
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a9 2& ¥y Z7)9 dslel mE 4 &4 358 JEhd
)} o7lolM, m=525(cells/sec), a=23.9(cell-sec), H=0.83,
C=700202 s}Hck 1@ 29 <]31H, Norros Formulag] 73
< QoA AFEGFe] Fe wimalelzdA AlEHe|Y 4
ot ge bt HMAHISS ¢ 4 33, Bahadur-Rao
TheoremE ARS-3F Z. FAN29] A2 A& o)A Aue}
Al dAFE & 5 Uk

g%

E O Fole fARBIL olE2e] AlEdeld ZAImoh &
Upper-bound 2 AFsizz sy zdg CLROM {&
PYEL dEslz B4V gle Aod B4 + U+

1.E+00

1.€-01

1.€-02

oll Loss

O 103

1.E-04

1.E-06
0.78 0.8
Hursi Parameter H

0.85

[2¥ 3] Hurst Parameter?] ®3}o] wg A &4
g&

2 4 X4 &g

I8 4 AAAREE] dsle] wE 4 A9 FES JERd
o} ofrlolx, m=525(cells/sec), a=23.9(cell-sec), H=0.83,
C=60022 3}{qck 1% 49 2J3}H, Norros Formula®] 7
< gel A &H BEAT o] MBI AHst B 2
A7 BAFNSS & 5 T Z. FANS 2o AlE#old
a7t Ao IATE & = ok

5.E-01
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g 3.E-01
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- 2.E-01

E

3 2.E-01
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0.E+00

Oelay Timetsec)

[ 4] AAATY WAsziel BE 4 A

3% 52 Hurst 29| EE 0.65 ~ 0.957}x] #H3}A7|H
A A Ad ZEo wae eI, m=525 (cells/sec)o]
o, a=23.9(cell-sec), d=1(sec), C=650(cells/sec)o2 A3}
Ak drleME SiXA dael AlEHold dde 723
2 1 Fole RAEEL 7189 Norrogt Z. FANY 34y
zde] AlBdlold Zd3Er}l £ Upper-boundE AZFe
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0.65 0.7 0.78 08 0.85 0.8
Hurst Parameter H
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oJERAIN A o] JIE &4 AT 2G A2HoA 1%
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g v@sln™ Z Fan's Formula?} Norros’s Formula
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welA, 3G olFEAAILRY 2 AA @ duAG A
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Buffer 37] $& Eut ¢A 4&3he Solutione 2 4§
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A=de] WHaAZ)E AN QAT Al2Rle A
AE-g wEI=E AAser & Ao, M2 fFAAYE
YA AAATe] 1%, 22E 2HY AJFES S%olER
3233 3ot

Z%2E 3GPP29] (14|14 RdYH 7RI =4y =Y
& 3o sl TR AN JRINT FANGES
24 @ AgHolA ok & Ao, olg wmoz & o
olg] Al2%Q) 1xEV-DO/DVe] % HA % tRAge +
sjsio} ek

E N IR |

[1] W. Willinger, "Self-similarity in wide-area network
traffic," IEEE LEOS '97, vol.2, pp.462-463, 1997.

[2] M. Garrett, W. Willinger, "Analysis Modeling and
Generation of Self-similar VBR Traffic," Proc. of
SIGCOMM ‘94, August 1994.

[3] W. Leland, M. Tagqu, W. Willinger, and D.
Wilson, "On the Self-similar Nature of Ethernet
Traffic," Proc. of SIGCOMM ‘93, Sept. 1993.

[4] M. Crovella and A. Bestavros, "Self-similarity in
World-wide Web Traffic: Evidence and Possible
Causes," Proc. of ACM Sigmetics Conference on
Measurements and Modeling of Computer
Systems, May 1996.

[51 V. Paxson, S. Floyd, "Wide area traffic: the failure
of Poisson modeling," IEEE/ACM Transactions on
Networking, vol, 3, no.3, pp.226-244, 1995.

[6] A. Patel and C. Williamson, "Effective Bandwidth
of Self-Similar Traffic Sources: Theoretical and
Simulation Results,” Proceedings of the IASTED
Conference on Applied Modeling and Simulation,
Banff, AB, July 1997

[7] Schuler, C. "fft_fgn". Research Institute for Open
Communication systems, GMD FOKUS,
Hardenbergplatz 2, D-10623 Berlin, Germany.

[8] Lennard Kleinrock, "Queueing System," Volume 1;
Theory, Wiley, 1975.

[9] Z. Fan, P. Mars, "Accurate Approximation of Cell
Loss Probability for Self-similar Traffic in ATM
Networks," Electronics Letters, Vol. 32, No. 19,
pp. 1719-1751, Sep. 199.

[10] V. Paxson, "Fast Approximation of Self-Similar
Traffic," Technical Report LBL-36750, Lawrence
Berkeley  Laboratory and EECS  Division,
University of California, Berkeley, April 1995.

[11] P. Pruthi, " Heavy-tailed ON/OFF Source
Behavior and Self-Similar Traffic," 1CC'95, 1995

[12] J.S. Li, A. Wolisz, R.P.Zelein, "Fast Simulation of
Selfsimilar Traffic,” IEEE/ACM, pp1829-1833, 1998.

[13] W. Willinger, D. Wilson, M. Taqqu, "Self-similar
Traffic Modeling for Hight-speed Networks,"
ConneXions, Nov, 1994,

[14] "1xEV-DV Evaluation Methodology - Addendum
[V5])," 3GPP2 WG5S Evaluation AHG, July 16, 2001

472



