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NS EH

BIE, AT AT 4 THEBERD LHRI— EXHEELT « ¥ #/Vi@(E48 B-ISDN (Broadband
Integrated Services Digital Network) # X813~ »DEEFRTHS ATM F= (Asynchronous
Transfer Mode) DFFFERSE, BLT, BEAIEDLLNTND. ATM FRIF, axr7¥ardt
Vo Ty RBRTy bRBETH Y, TXTOFERITELVEREND 53 XA FDOEEEDN /S
Fy MIREIL, ERAHESECL > THEBR SIS,

ATM#ETIIINVTF AT A THERERI DB, TNBROAT A THORETE NSV 7L, *
DRAEEREIER T BRI LA LTS, 0T, TOLI RN Ty JAHEHEETS
TEIZEY, MERODEMRERAPIHETES. LoLRRL, #HEMNOHFEENTE %S
SEEFRTI, b TE v 7Y —ROEBSHIC L BRESEILHRICHIS L CRRE Ml & L
BEELE TR BRI, EARERORENERIC X 2 EHNRERITET N, BLE
HBELD. FF, BERRLEOISZ, EAFARHIBRETEEIND M Ty 7 LTI
IDED REHEEIFNTHDL, 2 a—FfT—FBEOREIIL, BLVEAREETEE
EADOBERHLEILRY, Ty 7OEAERL. £, SIEHOERILEZRL-T, BEELE
LTENMBRRBEROHEANTEELLZITRI E—7EZELFRNLEZ O TS, Z0%K
B, RENCELVEAZRELRVD, EABEEOEHORENF FE Yy 7ITH LTI OFR
ZEALEES, H#HOMENRAAETHALLIHFETE R, 20D, HEFT— X BEICHE
L7e£B8AFRE LT, N—RMBEMICHRZE D E TS [ X=X MNERTFHER] OBENE
RENTWD. N—RMFEHRFHFRT, FRERFCIEZERRBEET v XL (VC) LI
N 5EROBRERIR, REOHZITR, N—R MEFEEMIEE LOTRTOERRICI LT
HEOTH, BINETRIBOTHD. £z, N"—XAPMEELV—MIN—X MNREERBICEH
WKRETED LW BEEETD. KFETIE, S—X MERTHFRICRIT 2EEE R
=PI DA, BRESCLKEE~OEATENE, £, SATFAT A TRE~OEAR



LEESERAEDPORMEME, FLRBEIREREL, TOMEZHLIPILTNS.
B, GBI <, BOBERREICE UCEIM AR xS S TR ChH HHEPE (LAN:
Local Area Network) ZX&IT, /=2 MHRTFRAROMELIMETS. S—2 FERTFHY
RICBN T, BAFRCET SERTHICHTE7 0 v* o 7 ORERE <H% 5 HOEE
HEZTRI ZEPEELRD. 201D, HEFHRONA—X MEEV—MTBELT420
BRBHEFRERRIC, ¥Ial—Ta VL > TENBROBBEHEFROEELZH b
L, BBFRCX > THEODENLRFIARTRICRB Z L 2R LTWAS.

SBIT, TAF AT A TRECHT 55— R FEHRTFATROE BT SRR, <
AFAF AT F Ty 7 BBETHBCBNTE, TRERORAT (7L ORERE RS E v
775 ADHBICRETHEBCOVTERL, BORHEAS 21— F ORELTR LERSS.
AL CREFNEEL AV ERNATECL Y, By Pa— FTF—FEEOF S E v
BEREATS L, BEGERERE FDR N ) —h AT 4 TEOROERERE <D, Mg
EFB oL 2BbMCTS. EbILF—ERs T AMOHBLERT SHEFREREL, £
FREEYCHD L ERLTNS. |

Wiz, &9 —REH7REERRIC L S—2 P ERTHTROTMEETRD. A2 AT
FRICBNTHE, N—X b EZOBEENICEE LT COERICH L TESTRRRS T
BERHB0, BROKERERBTS N TE v 7%, LVSRCEOLREEEETS 5
by 7 ICHRTEOMERSILT S, TP, VCHTRATAF—CABRBELBS. £2
T, EFEONRr v " REBEERRE LTATE R 7o0—HH2ERTH-0074TY XL ELT
REIN TS Max-Min 7 5 —HI#1 % S— 2 FEHRFHFRICEE L SR aF 7 IcRET 5.
Ylal—vavick ), EREERERSLENN S BICROTHEEFRIEHTH D, VO
MOATHRERSNS = & 2H 5 LT,

£z, BIEBBEDOKRE VAR (WAN: Wide Area Network) 2B W TiX, FIRTRICETLE
MBS 2 TR R ORESLOBE L A5, T2C, bbhLHBEEE ) STk
VCEAVWTA—R MEETH I LTk ), SHELCLELABRHEESS 25 R0
B, HEOTHERTRS. Thbb, ERERKMOBELH LM LHHEILT VO EREL
TH<L. FFETHRLOEFTEC L VRRFROBETELITRY, FREEREL CH5
FRIDA—R_Ay FILS e mB R SENFETIZ L2HOAII LTINS,
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B1E

FF i

AETIE, AIMBEFRABITCATMBIZBIT S M ey 7HEFRICONTEOEEEZRR
5. WiT, EETHIHREEFEDARIIONTIRRS.

1.1 ATMBIZBITD T v IHEAR

BIE, SNVTF AT A7 HEREHE S BELEFEEEW B-ISDN (Broadband Integrated Services
Digital Network) #EHF 57 DBEFRTHS ATM H2 (Asynchronous Transfer Mode)
DOHEESE, BLQ, SELEIEDLNLTWS (1-3]. B-ISDN TiX, TF, BIER, HIEE,
AV Ea—FTF—FRERRD Ty IREEFE THIIATF AT 4 THERELESHITRVHEW,
ERNENOF ey /BHCE LIV —ERXZRETIILHRD LN TS, Z0OkD, ATM
FRTIE, TRTOEREZENVEFEIND 33 FOEEEO Ry MIHBIL, FERFSEIC
Lo THEEEET S (K 1.1). cbil, XOBEFEREIER SN HFEAEREEANTEARRE
BHEERET, 77V r—va VOBERIUE U ERLEEF AL TETHS.



ATM Network

Cell

- Payload Header

B 1.1: ATM BEAXK

ATME =R 7 varF )2 Fy R Ay b RBEETH S, BRI, XRERKEICTE
TIREMREEER THHEE/ XX (VP: Virtual Path) BBRESN, BEOLEIELT, 77
Vor—varZii, F— VP RIREREENFEET ¥R/ (VC: Virtual Channel) ZAVTERE
1729 . TROLLBEHO VCERAZLOB VP THd (K 1.2). VP BIRVC TITBEEDSL
,gmmurﬁi/ﬁﬁéhéﬁﬁ@V&wc@W%hm@mvasw&smmm&wnk,@6'
HUHBEHELEE L CEDEEEERE VP/VC (PVP: Parmanent VP, PVC: Parmanent
VC) 3% 5. —fRIZ PVC IZBOYWEMRTRICE U CREEESREL, PVCHETE TIZIEK
APOEBEBLEERY, BRI SN PVC RERBEREEND. —F, SVCix=—F
MEEFIRICESEBMICRE/MET 50 THS [4]. ZEUERICBOTERREE LSS,
TTREMHEKRE CORREBIR, REL, VP, VC 2B LEBIIT—FOREZEEITR.
VP BLX T VC ZIZENEH VP #BIF (VPL VP Identifier), VC 33IF (VCL VC Identifier)
EFHEINABAFAFI VB TON, TNODOBBFOEEAND ZLCE-T, EZEHRKBL
CHFHREBIC BV TEVRTRAE SIS, #oT, BB EOZTHIEITIB W TIE VPI, VCI ©
HEBETDIZLICLY, FMERERPOZEMURER~OBELRLBRABEZITRD TN TES.

ATM BB OVWTIRERBRHREBRMT DA TE TR Y, JEME, v 7 7BEFHE
BRECHTIEESERRAA v FT—F T/ F ¥ BERENTWS. FxE, 57 TR, ~v7
TV VB ERBOAMA Ny 7 7 ISR ERIRIC, BTHTFEC L VEERFHMEL TV 5.
LAL2RL, a—FOERTIBEFERE L HOCRETZEOEE, WARLTIF ey %

2



Physical Link

ATM Switch

"y

1.2: ATM T8} 5 VP, VCH#I&

HEL, MINATEIOREECRSB.

ATM TiZ, ZEEAHKII VCRERIIEIIXLTE Z 8 v 7 0/HEIZ OV TOBREZITRY,
WIS ESE VOREOTERHUNTS. ER BRI bFH SN LIS ELS
N, ZEMUBERETEXEND. EAFEML LESEEZTARD ZLITED, EATIEVDYS
MEAZEMDRICIVEROFYFAEZEZ LB TES. LHLRRs, ATMBIZBNTY
EANREROKRHHNAREHCLIIBEO L S v 7BRAZEDRD, —BHOREEREL, FHL
POy 7 TR L 5 EVERNE, MORBESSLTITEESSHS. flziFarEa—F
T— Z@E7R LIZBVTIL FEC (Foward Error Correction) AR EDKEZHE LD LiIcL v
NEHOEEZIMZ D ENTEDY, +HCTREEZRE LRV EEAVERIC L 2 VER
BT SRR (8], RIS, BAEEICR Y, wESBIE U TR E SR O R R
BRELRDE, ENERCLDHFHHOBERIIKRE (RY, ZORR, E2E0oRERSLTS.
P->T, BEILLSBOGELENE, 2—VFOERTIFELKEZRET DI, B
HIEIERICRS.

B, v VF AT A THEREZED ATMBIZBVWTEENETRLDO RS ey 70ERTHEERE
R USRI S RERHD. ATM SHERLTHATF AT (THRISEZERF TL v
IREREERL, ELLBELTHBERELT Y r—va itk oTRRS. AIXIE, TVS

3



BOXORTT) r—varTiE, £LRHFIEy 7 RERNELZERTIBEGECEFF
BTHD. ZOBE, EAEAREOBERORBEINTIERGEZENIEZLEE IRV, #BA
TOENGERBECE L TRELWEBEREEZRODZ LIRS, —F, 77 AVEEREaY
Va— &7 —ZBETIE, BXBECETIERGERZSEIERLILVS, MOoBR&ICL5E
NEAR PIZE > TEROREDPRAELEZAKIE, ¥4 VRT7 7 AVEEOFEERLEL
75, ZOBE, FELL>THL2EDON 7 vy JIRAERREKRL, BBEZEIOITE(SEDIE
RBeRBED, EAENCHTIERGERIMLVESLS. Z0OLIRTFY r—va L0
W A ERBE L QoS (Quality of Service) LFEIENTE Y, ATM CR77Y Fr—va VRE
RIDEIEZTER QoS ZWMATDIL, BERD Iy /H#RZITRS SELERY— XI5
AREDHNTND.

ATM BT 2P —ERIZFRIZIZ, MELTHMN Ty, #ETS QS OREFNTLY, K
LT, CBR (Continuous Bit Rate) —E X7 7 X, VBR (Variable Bit Rate) +—E X7 J
A, ABR (Available Bit Rate) #—t" 22 5 X, FRP (Fast Reservation Protocol) ¥—¥& 2 7
CTRRER®B 3,9, UTTR, ThEhOP—Y R I FRIZONWTHBEIZRA %, KRBT
®E L L7- FRP (Fast Reservation Protocol: EEHIETHFR) ORMERRS.

1.1.1 CBRY—ERXIT R

CBR (Continuous Bit Rate) —E X7 T RIZBNTIX, MEPHEAM L LY —7ETOHIRE
METRD (3. ThdL VCRERICIE, =—PREABEROEY—I/EZAVTHYZERT
SERBELHEL, BEIFSEISCAFEREF VY TS, HRICEXIHRVEEITE, HKT
MERIIZTIMTONT, BHBERD. ok, BITFV r—vay (77 ANVESE, TV 28R
&) OEBNLETETRAMEL, 77V Fr— 3 ORT ERRICE D Y ToNT#ITMmKs
N5, @oT, FOMBETREANEHNORVWELREBERATELRY, £0@&¥, CBRY¥V—EX
7I7RETDH N T v ZITITHEAOTHLBIZRBIT HEXEN S LN D70 5], BERT—
FEENRESIND. EHIZ, CBRYV—ERZ ZAZBNTIE, Vol AFBRTRERSZIT
oD LENEH, EEBEOWTHICETIRELFRIEESND. TR, CBRYV—EXZ
F R iFV b HEEEEEREE! (Preventive Congestion Control) D b T & v Z #2174 5 —E R
ITARTHD. LBLRs, —RIIHSEEREZITR o LEF /BEHESaVEa—FT—4



i3, TORERPFHOICERTHME (N—XA MELETRTNB) 3HY, BRIV Y THR
BT RTEZAVWTE Sy 72 EET 50T TRV, #oT, MORKETIIEEEDH K
ZEIVETDH CBRY—ERI FRENR—IAMEERFOL b v 7ITEA LAEBEITIE, EER
BEYFATERVEWSBERHS. FIiER 13T, Py 7Y —X1~3KHLTT
TRE—JETOFTEEILEHTRDOATEY, BRERIZEZIZRN. #£oT, FASHATHR
WEEBSFETHIZ bbb, FiTY —R 4 POEREALERBITLOATHLRAMAEES
L, Y—R4 OFHIFFEL 25,

Rateh
Sourcel

Muitiplex

-

. : tnk -t
Rateh Time Capacity

%

Rated Time . ]

Time

NN

Rated . Time
s 5 Reject

Time

X 13: CBR¥y—E=RZTF X

1.1.2 VBRU—EXIIX

VBR (Variable Bit Rate) #—E 27 SR IN—A MRS S v 72 HBRILEL, #©
BEROFEDFAEZRDT-OOF— R I FATHD [3]. 2—FRPREFTRBICHLT, b5
by 7OV —7fE, FHE N—AFRREOEHFERBLIVCERT D QoS & HETE. WiIzZ
NOOREEIESE, SEMSEEERLLROZMN /FHROUKZITRY. BT ol
HOMSey 73O VCOR Sy s LEE(L, BEEINDID, BEROFYFIANERS
N3 10 £, N—XMEERHOLTE Y OBKE, FEMOFER CBRY—ERAIIFRLY
b COREZRRICRTMT DI LATELRY, SEENERZS. R14TTTEY, #itE
BEBRIZLY CBRY—ERI FATIEIFE LR o TWEY —R2 4 OERZITAT TN S.
FLLY—R5 OFFREEREZZITMTEILICEY, ANy 7R ERFEZBR T Z
EBRFRENDD, V—R5 OREFEEERD. LML, VBRY—ERZFATIE, HFZAH]
HTRIREEINHT - FESNTETE v 7O MEC L RS ENDREZHSL
MBI EIT2O720, Py 7OERV— FOREBREEICIZ—RMNR2EN Ty

5



7 PRSI L VENEBREICKRY, S50 AENRRET S THREZET bRy, &
EOERBES, YAEARHIBEFESND P T v 7T L CHBHRMREESRTH S
B, T ANEEE, BRORFBINTIERBEOHR LN NSy 72 VBRY—ERIFR
TRELIEE, BEILIELNEARBETDIL, T—FOFXELTRILDI Ty 70H
KER L. BIC, BABECRY, F—FOBEERBEC K L CESESFBOGEBBERAE <
2%, BRCLABERORKIIKE <BBRD, AN—T v OE{LEBATS 1],

Ratel Multiplex
Source1l

Rateh

Source2

Rateh

Source3

Rateh
Source4

Rateh Time Reject
SourceS i :

Time

X 14: VBRYP—ERZ TR

1.1.3 ABRY—ERITX

AR DEY, CBR Y —ER 7 ZRTREROEFHNFIANRNT, £/ VBRYV—ERI FAT
ITEAERNCE A2 BENEELZSEE T, 2 Pa—F5— ZBEITIIFRRAE THSH. ABR
(Available Bit Rate) ¥— YR 7 J RIIHERKD Ethernet, FDDI R ED M Sk v 7 2 INETHD
KBELIZY—ERITRATHY, FE ATM Forum [ X > THEEESED SN TWD [9,12]. T
NHOWTHVEDLNTVWAD P T8 v 73— RBREUXZNIZEBEEL <2 L, FOF—FF A
AbH/hEV. ABR IV —ER 7 FRTEHEROF Y Y THTON T, ZXEAREKRIIESZVIERE
BRSO BR SN AEERRICESE, MLy s ORMEEES TS, ABRYV—ERI TR
KBIBP ey 7HEFRNELT, 7V Py hEMENDD T FERAVIHBEZIT2 5 FA
(Credit-based Flow Control) & BEERMAKNSDO T v I EH L — M EXRICHE 2T F
i (Rate-based Flow Control) BEEINTWVS. 7 v w b EAWVWBHFK[13-15] T, KD



T AVR O EBN T B —SEER L AR, 2Ly b ERRENE A Y L F R RO CENICH
ATEh 7 v 7EZFIRTD. REMIITIE, BROMBROFEARKD 2V IIREMIT, ®E
DOREEDH D VIIZFERREKPSO 7 VY Yy MLV T —FZEFRETHDI I ZEBMENDET
F—EEHEELETS. 7LV y M EZITROEEERNR, TEEIET — ¥ 2%, XL, K
DIV NEFD. JVVY MERAWDILICLY, wR-RHME, SHRE-SEERON S
by 7BEHETHIILENTE, BEEHSILNTES. —F, HMEABE» D NTEY
E L — b Z2HET 55K [16-20) TIX, FEERRICEEAERIIHZTH L — b TOF— FEH
FEAL, RKECBEHLV—FZ2ELLTNL. VCrLDOM Sy 7BAERRBOEREE ST
Z, MEPEEREBICHED, REBRNOANy 77 AEVEBHONLDEDON-BEL2E 25 L,
WH D VIEREARRE X EASER~EE S Em S, EMEAERIIEH V-2 ETEE5.
BENOEHETI L, EEABNKEIFCRELHLV—FEEL<LTE (K15). Z0X5ICLT, ABR
P—ER7TATI, EORBISCTEHHREEZITR 2L oT, HFROFYFAZK
BIENTEDRD, TOFHEHLV—MEI—ETIHAL, BRI HIEEDOENVEMNZ
BT ONARWEY, CBRYP—ER I FRATRESNTWA X ) B, EAEHCETB LY

QoS ZHRHELTH Z LT TE RV,
Congestion Congestion
Buffer Detection Release
Capacity | |
Buffer - - ————— 7 A
Size m
Threshold 4 { / :

Switch Buffer :

Time

Congsstion Congestion;
Notification ; ~,elease :
i Notification H

Source
Transfer Rate: Time

15 ABRYV—EXZI7 TR



1,14 FRPH—EX452

ARD XS, ABR ¥ —ER7 FRATIIWOBEBRRBIIS U v— Mil#ZT25 Z &Itk
DB REBFIARTEL 2D R, Ny 77 A XCH L THEEZFHTNSKBELRVE,
KEIRICBT Dy 77BN R D EAFEHZH S ZLRITERY. BRNTEAREASRREELL
'%ém@;ﬁiﬁICP&E@t&%fﬁb:»iﬁmf?~57ny&,%6w@774»é
%@ﬁ%ﬁﬁ&bné.:@lﬁ@ﬁ%ﬁ%bé%&é%ﬁ%ﬁ%,%ﬁ%ﬁ&%ﬁmmﬁﬁﬁ
RELHTD. ZIT, BEEMIFELL ) BAEVS—R R E L, AR B CERE
F#1% 5 FRP (Fast Reservation Protocol) MEEENTWS. 2B, ZIZTHO [—X b ] iF,
FELERDZBEL LTRAWTEY, T—F#0BEEMNTHS. fIXE, 77 A VEBERIBITS 1
Tay I HBNVET 7 ANEE (BRSO ENEHE SN TEEENS) THYT5. FRP
Y—E 227 T ATIXFRP[21, 22] 51X ABT (ATM Burst Transfer)[3] 2FHTh 3 kSt v
HEFRZAWTT —F&EX%21T/29. FRP TiX, CBR¥—ERXRI7FROLH RMEEZEMTLL
TTIERL, N—RPEZBEML L THEOBLEZITRY. ZOX I~ NEMOBRTHE
7725 N— R MERTFRFRN T, EZEHKEOMERERICI VC OBRKER, BEDRETT
2V, AR MRFERNCEEARRSERTR 2 SICE T REE L & bITRICHERORIY &
EBRTSH. BATHBEERLOTRTOERICBWTHEHEICESWIZEROTH, BN’ Thh
D, FEITZEE N2, HEOFIY I TERWVREITIITHE, O REMERICERTIORKE
BAIL, BMEEERIIEROEEX 20D I T ERITN AR L EbE 3T %, B
VHEETHETRY. FlELT, M1SI5ADAR—R bS5 72 MBELTWABEFEZRT.
K, Y—=R2D3 20D A=A MIFEFILERFICHFRICEEZ A RVED, HFROBTFHO
#, N—RFEEEITRoTNS. FRP i, EEMAEERICBIT 28R TR0 RN FAIERERICE
LT, 2 B0 FRAREER TS [21]. |

o HILTHIMERE: FRP/DT (FRP with Delayed Transmission)

RERBARIL S — % MNERITET S, WICH L TERTHERESTRS. @ boBnicE
S ERTITERRE, S—X F OBMEEETS (K1.7).

o HTFHFMESEZ: FRP/IT (FRP with Immediate Transmission)



RIRRSHRI, BT DHMTAER L R S— 2 b ORMERAETS. HREALIR
o L ER CRKEOEHA~D/S— 2 MERSTDON B, BB OEGR CRHES ) %<
IR LB AT S — A MIFERS R, /SR MERARSRENSRCERN S 1D (B

1.8).

FRWDTTM,%ﬁ%&wﬂéﬁ%%N—XF%m%%%ﬁétb,twﬁﬂ@&wﬂ—xrg
EPITZDN, N—X MEHBERE CIEZENKEOGHEBED 2 FORERLELRB 2D,
FERKE BREBEERBORE VBT, S—X P EHE COFRTFHLEBENHEBEL 5.
—%, FRP/IT TidN—X MEERMIICHREERHOEELZT 2V, FRFHWOTEI,»
PHOLTN—ZNEEHTEIED, BEROERTOFRTFHICEKLZEES, TTIEHENE
N—=A ML DAIBRERTOFHOEERIBEL 2D, £, TEBIZBNWTHEEDOT—F &L
ZBERAICEATORENSLEL R D [23, 24].

Multiplex
Source1

Rated

Source2 ’

Rateh

Source3

Ratel
Sourced ‘

Rated

Source5

Time

X 16: FRP ¥ —tERI7I5X

IDEST, N—A+ZBEAL LTHEEETFHNTIZLICLD, ENTIIN—X NEOZE
PITRZ572%, HROFFFANPRNDG. £, P Tt v 7B —X M EZEO$HEITIZ CBR
P—ERAI IR, VBRI—ERIFRLHBRLTLIVEOFRFERETD I ENFEEICRS. &
LIZ, HETFHETRS 2 LITLY, FROZTFMT ORI MZEL TEEAEHO 2N
ERELBENRTEERD. LELAeRD, R—X MEEOBIIZIZ, BB EOTRTOERICE
I OWETFHICRDTOLERH D70, MAEAMIZR D LFRTRNCKIT 2 TSR E



7B, EDRERTHAERCIEROEL EFOLDORLEDENThIEED, S—X
NESBESEAT S L VO MERDS. UEDZL XY, FRP ¥ —E R FRLT 7 A VG
RECEBORECHLTERREOENWT /Y r—va B LEY—ER 7 FXTHS. L
MLANE, BEARBOEEHEE ML TERTS 0, SREREESETS VC MEET S
HBED VCHOATFRZ VM LTRIET 572, #AEICERT 358 L RBICEREEDK X
WESREIC bBEANTED, TAF AT ATEFTE Y 7 OEDORRD k5 b v 7 HEFRNE
ETDM~OBRER LSS EERMACOVTRNT S UERDHS.

Terminal Switch Terminal i Switch
Reservation Cell , Reservation Cell

m

i
... Reservation Cell

4-«-----.._‘............__N,.-A-..C p Cen

Backoff { Backoff {

_Reservation Cell

Al KCG"Q

— —
%ansmission‘* “ZBurst Transmission—=
\2 T

Q

& 1.7: BERRELS— X P EEFHER B 1.8: FFRERRALS— R PEITFHGAX

1.2 BETIHREAHREOAR

FFETEIHICNA—AMERZEO I Iy 72BREL, fifiTR_EY—EYRI7F2AD5 B,
FRP #—E R FRFROHLNA—XAMERTFHIREMHRE L, TOMEEFHLMNZTS. Th
ET, ATM KB B 8—R MR FRERICETHHEIE (24-30] KR\ TITbhTER. ik
i, [25] TiEAN—R PEREDT-HOFIRTFRIRD), REOEHICEIE, BHICTHEREZEET
% ACK/NACK FRADOHUREEZ I Ialb—Ta VZEVFELTWS. HEFMECRWVTIE, BE
L— EROEHB L T5 ACK/NACKED 3BV IZHOWTIHEERIToTWB A, ThENERR
BRERPERD. #oT, ARG L TACK/NACK E#BMICEFETHZ LIcXD, &V
FRPOFHIHEREZFIRTHI LR TEDLEZIONS. E5IT, [26] TiE, EHEERE
BN—R MMEERE D 0%~50% DREE X RIZ, HERE S—2 PFRTHER L IR X
BERTHHROMEEOHBFEEIT > TV 5. BFHRATEZ1T72 5 7o 01T Bil22 3o M 1 B
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DORDIBEXRIT, FH AR MEERFH, FERTHORBEEER, AL—7 v b 2iEEEEL L,
BIRBERFOREVE TIIHEREREAN—X P FRTFHOFROUESEM RERSEETH 2 &
ERLTVS. LHELREDL, S—X MEFRFHFR TS~ MEZOBICER EOLTOH
B L THERTRHBEDTOILERH D7D, GIRBEEREOEFTICREWVEISETIE, R
RBENA—Z P EETFHAXTHTAREEREVELNRNI LRTFREND. LizdoT, &
BB LI F oS — R PR TFRIFROMEEZRNTOLERDD. £, [24] T, &
PBIERR 23N — A MEERF D 0.1%~5%Th D 4 DOREREN ¥ L F ACER SN B2
BT, BEREANA-ZAMFHTFHOFRIBITI2RER2D 3O —7 L— MlHOMRERZHE LT
5.L#L&ﬁ%,wfﬂmﬁwt%i&éﬁ%%ﬁéVcﬁwﬁ%%%mowfmﬁﬁbrm
V. N—X MEETRHFRIZBOTIE, N— VEERZIIRE T TRTOERICRT5%
BRI T B RERH DD, BEORED VC MTIRERTORD, LROBERER Y,
HROBENALELD. #-T, VC HTAFELRGEE1T2 5 OITIIF iz LB EEAEER S
EeRD. e, N—RMHETFHFREMO N Ty JHEABEMEETRHBIZBVT, FE
DO Sy /HHEFRBEVOHEEIZE X BB ONTHEERTISLERDS.

HTK,Kﬁ%fﬁﬁ@%&&#éF?ty&ﬂ@fimwﬁmowtﬁﬂé.

B, 0BT, EHBERINAS <, MOEBRIICHE U TBI T8 ST
TH DN (LAN: Local Area Network) ZX8RIZ, /N—X M HIRTFHFTROMRETEME T2 5
(31, 32]. AETIIHICHETHREFFDO L— N ERFIHEICL VERS 4 >OBHETFHFR, T
2OLHEELV—RER, ACK/NACK 5, BIH ACK/NACK F=, Vv 7ERz AV 5%
REIT, YIa2b—va Tl DHBRMEEITR . RROPEZEME LEERFHEITRYF
HERERIZ, N PHFETHILFRICBNTY, BATRICIHEHRTRICKRK T2 TEERHS.
EHIT, FEHTFHREFFZIEI Ny 7 47 LI /L ELE TR, HRTHE2ERITTS.
WoT, BRAMRONyY 7 A 7L 5BEDHRNEC BT, FRTFHRROBREE L
SOOREEITR LEXRHD. BELV— PFHRIL, ER—EBOBOHIKEZBE, FHTHHR
THY, RLEERHEHSNTHS. L, Z0FKTHE, EREREZRESBEETHZLITL
D, BERT—FEERTRLRDD, BANRCIHFRTRICEKR TOIRENE LS. £k,
EREREZ/NSLTHI LI VHERTFORBMOBELZELMX D Z ERNTREICR S8, HITH
BREBROEZIPEZVVEETRIIIFROFYFARTE ARV, 22T, FATIFREZLEIS
CTREIZEETE D L) ATM OFEEFIAL, MOAFREBIUE U THY 2 ERTIEK
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BEEETDHLOKKEEMAOMN ACK/NACK SR TH5H. ACK/NACK F=ix, Fr bl
HENDFRTHRE/BRIIOBMICE-ST, HEOEERBLHML, BV U TETERTIFK
 BEEETLIHFXTHS. LorLRds, FREEEORE L 538 ACK/NACK ¥, €D
BEESEORRIC L >TRRS. 22T, AR CHTHBREE DRE B LR 5
ST Y, BMORBHT D L FREGEEBR L7288 ACK/NACK FREEETD. Vv~
ZHEBERAVEFATE, BEMRRIIFETRRICRERERTR & B/ N FAFREBICRET
5. TRHERZRITR o -REBIIEGEEROEEFRETZHS, BULRHERELZZEMURERICE
ML, HROFLEE1T2Y. T72bb, ACK/NACK FRI XU ACK/NACK FRUTEOHE
RARBIS CTEFURRP B RN TFITRERZER T HFATHELELDR, VYV I/ER
FRWEFRIL, BEMENICEERESAAZEIHHIRTHELELD. o7, V7
BHREAVDFATIE, RERICEREROEARREZR, BEMASRICENT D2 & OB%E
BUEERY, 4 FRATELEHELREHTRE 238, TRBBEROERREZERTIED,
RLFHOFADROBNHEAFTATHLLEZOND. AETE, FTTETAThOHESFROD
EXFHETALNITHEDHDIC, THEHE 1 BPORIEETNVERRIHEREIMELIT). EHIC
MEIRL, THRE3 BB Z T ACER SN -RICRT 2HEZFMMETS. YIab—vay
Tk D, A1 B0 2 BRIV TIHBARRICIIEIN ACK/NACK F=, EARRHIILY
YIOBBRERACEERBERTHY, e, BEORR IHEOFEPEET MO —A2MHEH
BTHOIRBEIBRPOLRIWEEHRIZ, VI 7BREAVEFROEERELEVWI L 27T
1ERBIT2ETIE, X—RAMEZFOMTE v 7 E2RRIT, N—XAMHFHETFHFXEERL
TEMEOMREZFMM L TERE. LHLAERS, wAF AT 4 THEICHETS ATM BEETIIE
REMTE v IREEROBEONREZRVFbRTNERORW. £2T, 3ETIE, wATF A
T A TREICRT 2R M ERTFHFROEEIC OV TIEEZITR D . AETRHER L T8
T, 77 ANVEBEEDNA—AMEZETE S v ZIZFRP 4y —E R 7 5 X T, $iEREGS
E, BlHD5—EBULOBETELNERRBELET DSy 7% CBRYV—E RS FATRET
5. L, FRP H—VER 7 F AT, HHTFHERRICEEMRRPRAEREERL L UED
AR EZHREL, FRLFHFIL 21T FREBEL, HEOFEEZITR D [33-36). 28D
P—ERIZTABRETHRICBV UL, ZNTNOFEREVOL S v 7 77 20OEBRE
BETERBIIOVWTERL, BYIRNRT A-FREZITRILERDS. £k, ThThobIey
7 DERTD QoS ZEE LB ETrbRThiEebiv. BITNFREICX 2 EEMZFMIC
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LY, FRP 9 —ERI TADEFMHRHERTH L, CBRI—ER 7 FADFERREL A2V, 8
DHUERETEZLEALDICLTVS. LENoT, KETIZFRP ¥ —E 27 7 X0EHR
FHICERERITDIZEICKY, R—AMMEESI Sy 7OHEEZTNTIES(LSRER L
2 CBRY—ERIZADHUREEZMLELTIHELIRNEREL, COHMEERT.

4BETIE, SOV —REREEZARICL, N—R NERTRAROMRERME 21T 5 [37-39).
N FERTFHFRICBOTIE, N—R b+ OEXEBEMCER EOTRTOERICH LTH#
WTFHPERDTILERD D120, BEROZHEEEZEBE TS VCIX, L VPRVEOREEELFE
B9 5 VCITHRTHERELRD. £, A—EHERHTS VCHEIZBVWTHLEAZHhD VC
BECIVERIIBRENELDIWREERSHD. TR22b0H, VCETRAERY—E R34 LE
5. LL2db, "= 2B L LIEHETFHETRO A=A M ERTFHFRITBOTIZE
DOEARBICESW BN RFETFHIEZTR 2 LICE Y, FRFHEROBERLELHZ, &
HIZVCHDANEHEZBETEHABENRDHD. £2TC, XETIE, AFRT7o—#E2ESR
THHDOHEREILETNITY XL E LTEREIN TS Max-Min 7 0 —H#{1 [40) 2/ X— 2 b
EFHFRNCEAL, TOFHLMERZ Y I2L—Ta V2B LTHLMTTS. Max-Min
7u—H#ETIE, BERCRT SAESEE [T RTOeyva ity v a V EREREOH
BEERETAERADS] L LTEBL TS, Max-Min 70— ST, EFRSEICES
%, MAOEREEL VCHE TRERICHE T2 L5 IT#HFI L 217720 12, VCHEDOATEMERE
HEhd. LoLAERS, Max-Min 7 n—§l#E TIIETROFHEEITRS 1, "—X M E®T
FFRICER L HaIit, MEfE0EROERRIB LT VC OBGICET 2 EREZRFTS
TFREE —A"BSBELERY, N—R MEEZBHKT IR ERERIIFREE Y — Nicxt LTH
BB YZERTHILIZIRD. oT, V—_OHE L HFHIRBILFHEOEIL, WEEITHH
DHFBRONELELRLHEOEEEE L, WERELHIFREERDD. TZTEETIE, X—Ab
FIRTAGRICHE L7z Max-Min 7 0 —H#ICES SHEBREHE R L LT, ¥458E Max-Min 7
o—HEEHZICREL, 2ETHEOMNE L LTHAVWEEELV— PR, BLW, SREEY—
NERIT THEEF S 21772 58P Max-Min 7 0 —H# & OMEEEFHMRIZEL Y, ZTOFESEE
ALMTTSH. BFE Max-Min 7o —HH L R Y, $58E Max-Min 7 o2 —HI#TIZ& 4 0
RPN EEEG SN CEROERRREB LUOSEZERZAVTAA—RAMEXEL TS VC~O
FEEERRIZCETORRERTTOILERH D03, EERIREERD D OFILF LS ERITK L THE,
EREBHREE L TODIEBROAIZESW - BB SHEHZITR S 2 L BRI 3.
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4 FETIE, BIREERERNO LB/ ZVENE~ONS— 2 N EFRTFRHAFROBEA 2 IE o7 Hi8
FROREEFR-TET. SETHE, & VEBBIEOK S\ MESE (WAN: Wide Area Network)
ERRIC LI X M ER TR ROMETEEIT2 D [41, 42]. ~S—R FERTFHFRITBNT
Fa—FPoDN—X MEEERIZN L TRBLOTRTOERIIR L THREFI VLT
BLETHS. ATM BBV TREER EAVTRABERTON B0, ERETIIERD—
A MEERRICHELTEREBEPRE <RD! 20X 2ETE, HFERIHCETIRESA—
Ny F ey, BOMREHEESIEECITER L RS, £k, ERETIZI VC OB T3 ER
EBEBRD, BRTOCKMT SRENE RS TRLLELOND. 22T, KETREL
NRBHRE LS A M ERTHFREREL, HRVETTERICLVZOHREZEENT
flidTDd. ALFRTBNTE, 5o LOFHERVETEVCEANWTAA—R MNEERXTEIL
XSS S TORERLERRZEBE X, BERNA—RAMNREZERTS. Thbb,
VP 2500 LOEZERAKMTREL, TO VP 2AFIL T VCERETS. BEMERILO
SRR NEEOEDOBERELER LTINS &, BWIZENTVNS VC O VC BEIFH LT VC
FEEZHRFAMRICEA T LICL Y, #BBIME21TAY. REMBRIESIINEZ VCEA
WTAR—R MEEZBEL, BEET LRIRIC VC 28KT 5. Z0L 5 RERELFRICBV
TH, VP OSBESEICR B S X SR SBRERD. kLRI, VP TR EREEOK
EVDEDO VCIZREITHILICE Y, BERNA—AMESERTREL 25, LHL, FEFCHEER
BIUTERNA—R M EBDRLRDETD, BAFTHICIHRFORKOEERERY, BT
ORELEDERESERTEFEERD . BT, VP 2ZHO/NEED VC THE LA
E, FIRFCEEFRERNSN-R MEFERY, HRTFHEAROBERZE ML E Z L BHES B,
1XHY O VCERPDENVEDA—Z N OEEFEBIYATD. 0L, VC1ARSRZY
DREL /S~ X MEERRIII N V- F A TOBKRBH Y, AETIERTFROLDOA— S~y
RBEVATADSESERFHTISLTHEYZ VCFREZRETEHLOOFHELRLTNS.
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B2E

ATMM@IZHB T D) VU FRERNE
BT ELF R X DO REET M

N P ERFHFRICBOTIE, N—2 FZEE L LAERTHZTRD L0 E VS
REEREORERES. LrLRRs, BHTHERRIAY 747 ERIENIBATORED
ShEETR o1, BPHETRI o, BESERTS.

FIT, KETEA—R MEEOEEZA LS D00, FHTREOREL— 2BHHCE
FT2ILI0LD, FRFHEROBERZEL THIERETHROFMEIRNEZREL, TH#1
BRITIBNLRIEENEIT, Y Ial—a ViR D EEFROMEELTETS.

2.1 FHINCEI(FTEHILHBLZOREAHX

2.1.1 BEFHNICE T FEHINUFHE

BEICBWTE, 77 AVEERHLEGEREN—AMEEZFEOF Ty 72— EAMH
ELER ey 7HEEZFEOMNERE T, ZNOOF T v 7id, AW TELVERERNE
o BAIEEZERAECOBERLETH I, BEICRTIERGEIE, TF, BERE
BICHERNTBRNTHD. LML s, SREIIEEETEARAORVELRET —4&
REOEZENREENTEY, ZOLDOFREEFK L LT FRP (Fast Reservation Protocol) 757
XBBEIN TS 21, 22] . FRP FRIZ, FRERITIT VC OBRBBEROZZITR, N—2R
k %%EEW:%%&U%X#% FEINEE—I V—MIESEHEZHV ET, SEXTHBT
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[B] Rescrvation Celt Sourcs ATM Switen

ACK Ceil
[M NACK Cet Destination  ——-—  Link

K21 A4 vF 3ELEBA VCILBITAFETFHOEAE

B. 8612, FRP FRTHE, S—2 M EEAICRENRRABRT RO TERE 17 % ) HBH
FRP %3 (FRP/DT : FRP with Delayed Transmission)(El 1.7) &, TARZZ %0 % 3R
2% FRP %3 (FRP/IT : FRP with Immediate Transmission)(E 1.8) @ 2 DD ARAHER &
NTW3 [21,22]. 72730, SCTRFLELIBEESE LTHREROEME [/S—X ] EFF
2b0ETH. '

EREBEREOMNS v LAN 2R LT 284, A FRP ARICBY 2 EHEREES O
FeN—ay FIREHTELbOEELOND, $7:, FHDE FRP FRICH L TLERER
I L E T B bR ECH B0, IO Tid, HRE FRP FRENEL L HE LR
%9, HMZAE FRP FRFHOIEFRFHO—FL LT, A4 v FIEEZHTS VCIBIT 3,
ERFHOBELE 2.1 KRT

FRP AR T, BEFMRICESATOCANT 2HEFE 25, 0T, BRTFHICEKL
P, (1) REREEI EOBBORES PO L 51 LTRRT 4, (2) 2EMEEFED
IV RARCESHTETFHEZT 2 )+, FEBICZS. 72, ATM #TE, HFEZEHCH
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ETEDLVIREEDY, ZOFREBENIFATILERDS.

2.1.2 FTEHBLGFIHORRAX

HRELHHOES AR L LT FRP FREEA LBE, BAFWRCIERTHICEKT 55
ERERD. TIT, HERTHERMEHUI S~ R P OEZL—F 2 TF22LI2LY, AFO
BREEDLOLTE. TORER, BA~DEADBERTAZTZSD 2 LR TE, EHEEOS
BEMEMADENTES [43]. &b, BERETHOHBEFRL LT, UTOFREELS.

1. WERB N 7 472725 FK
(i) ACK/NACK F
(i) BH# ACK/NACK F=

2. MO LEERROERREZEHOEDHK

UTF, FLENROFRITHO>WTEERICSHETS.

2.1.2.1 ACK/NACK A=

AERTIE, HRTFHORT /| REFCR A v FH L RERBERICERENS ACK B,
NACK EAZRAVWD ZLIC X VEEOREZRE TS [44,29] . 721D, WRNEHLEL T/—
A MBEDQTDDOHETFHICRR LB ECEBREZ o LHETL, BFHOBRICHEEL—|
Z1BETITS (FIREBRBEL—FORSy). £, Ee L CTHRTHOICRY LEBEITiTEES
POEFELIELDOLHEL, BTHROEOREL—F % 1 BEHTEH0L T3 (FIEHRSEE
V—hD2£F). 2B, EEMMKIITERRY BRFELE LVEECOREGEEZERTI L
nEL, BETHE—I L— OPHET BRFRCELVLOLTD. L, FHTFHRK
BHZIX, Y F ANy I F7RMGICETRETRS.

2.1.2.2 M ACK/NACK 5=

AETIE, AIEICHR7z ACK / NACK FRIZHKEZMNZ, MOARIZG CEHEEN TR LS
X5 I L7288 ACK/NACK FREZRET . FHFRZBWTIT, BER4A (8 okme &
BIZV—FEEEfTRIETITRL, V- EREOEE L7225 ACK OZE% (UK, Ef: ACK
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ZERLIES) B LT NACK ORIES (MK, E NACK ZEHLFS) ZBIMICERETS. M
BeTiX, Eft ACK ZfE%, &St NACK ZEEBENETN My, My DBEE, (Ms,My) EX
LT 5.

BRENTIE, DT LS 22T . T, S—A MEEOTDOBRTFRICEREL T My
BEIRELEZSEES (TROLESE LT My O NACK 2ZELERS) KX, AFAEVLOL
L, BETHE—IL— b2 1 BETTA L L biT, Bk ACK ZE5 M 28, B
ymmKﬁﬁﬁﬂm%ﬁQéﬁ,$%V~F®?%%ﬁ£?6.ﬁm,ﬁﬁLTMgﬁwﬁﬁ%
MR LEGETE, FELV—bE1 B ET B L L HIcERR ACK 5% My 28 L, &
%t NACK 2 My 2 HMNEES. 0L RFEEEITRI Z2ITLY, MOARFRATELT
EHEERTRZBbOLELOND. FIZIE, Bt ACK ZE%, BLUER NACK ZEFED
TIEREE (M4, My) = (3,3) £95. HRTFHIC 3 EERLTERRLEFZEITIE, BETS
-2 L—b &2 1 BETIFAEELIC, (Ma, My) % (4,2) KEETS. EbiZ, 2EEHLT
RELIEFETIE, (5,1) KEETS. #£oT, #HEFRICKKT D Z LB LA LRVERTF
EICIE, E ACK/NACK ZEHIL (1, 5) ORBIGEM K b LEZOID. £, BAKHE
ITiE, BETHOCARTARERB VD, (Ma, My)=(5, 1) OMAR LY, BEL— R
FRORTLAD. HEL, 2T Ma, My OBKESR 5, B&/MEEZ 1 L LT3,

2.1.2.3 U VIBHRZEAVEFR

ACK/NACK F=, B# ACK/NACK FH T, WMERIPEOEBORAEITH L THERNRF
HEFTRD O L, FHFRTEU»SERTELFRFRLENT D I LITL VEBRESRS
HEHETRI bDLTE. ZOXIRY V/EREAVESIEE L LTE, SEAERSERO
ExERETS, FRETLD FRABBREA TSR [24], AETHUTIRT LD 2851%E
BERBIRIFREFRRETS. AFRTENA—R MEEOTZDORFIE TR, FI0 U TERFE
TEHIHROEL—7 L— T TR, DO TREFFHFRERETD. VCEREDOER Ay
FTIE, FMEMRERD O FE SN LERFER L REFFHFROM THERR Y OFROMEEEZRA
H5. BIROBRBRD LEBEITIE, BEMEERS ACK A ERETDHZLICLD, #HET
KORIIE LB IEBCHRE LEHRERLBEHNTS. ACK B 2ZE LAFBAERIT, 2
A FROBHEINEERFRICESNTEHL—-FEREL, HEBIIAN—XANGEEZFEBT
5. ¥, HROBERTRIBRVWEEITIE, NACK EAZANWTHEETHORREZENTD.
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NACK BNVEZME LXERERIT, R A v TFHo#HERICEEPELEILZBEHRINDIETH
LEDEEITRD. e, Ay TFTRERFHRICRELIEHEMERE (L& Tr ERETD)
EHTPTH. A=A MEERTICHEVWERSBEREN, FRICEEDECLESITE, K
DETFHZTIEDIEATHELEDEZITR > TV IR TOEEMREFRICKT L, FRITZEEHN
EULRIERBETD. TOB, N—AMEEERTILLIVELAEEZEREFEZH/LEDEFTO
R Tr CHEI L HEEEZERTS. @A THLEDERITRo TV AEENHERIL, B
ENTEREENREFEFEU ETHNIIT, BASNHFEREEIIESE, FHROTHZITR
)., AAvTFRLBRASNEFERREFEFEUT THNE, REFEFFHTESELV—F2R
EL, HEROFHZTRD.

EZFROFEKIL, EROEEFEZTELIPEVLETORKRTESFIIMBLIILTIATDH
3. £, BRICEEZBECARICL, TEAETR2TO/TLEDLERTR > TV DEEMER
PEREZRETEDLIKFEE VP ERELTETNENTZI L), EREFHFIATE
7L, %02 FRTIIHERS BENICERIINL IO L, FEXTIEAA v T [ mRi
FABERERSLE L 2D,

2.2 MELTHE

AAvF 1 EBIVIENOBREINTMBIZBT 2, iROBEHESNOEEFT MBS L UHE
FIT2D. 2L, T TTIXMEREEEL LT, EREE 150 Mbps TERIL L7-EOANV—T v |,
R FBEPLHETHEZTR2, EEPRTTI2ETOEHEBELZRVDILOETS. =L,
PETIIRE L — MIERFETERILLAETRETS. ¥ I2b— 3 iZid BONeS[45] &

J=: 1Y

2.2.1 RARAvF 1 BRI-STIEESEHEFOMEETE

FEHTIE, H22 R TAAvT 1 BOBEHRE LAV Iab—va Vv ORRETFYT. T2
T, ATM R A v FIT 16 BOEERRK L 1 BOREMBRIERINALTVDbDETD. T
DR, PR TRINEERIOY L THETFHIRTROND. £, FEFROLDOHE
MEAVANUVFETELTEESNDIHDETD. N—X M, FH/I—R K 1 KByte DA
SAITES bo & L, REMBTEESTIHS bOL T, £, LR, BEIARFLVo1LHEE
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i3, 22 P KRB TRLZERICHT2EMERTIEET S, flAIE, BF 1.0 0%4, XEH
WE D16 BTHHOT, ZREEERTO/N~A P BEMRBIZ, T8 1 KByte / 150 Mbps x
16 DGR T Loz b, 7z, BEREKRICBVT, ¥ T 16000 EHD/S— R b 25
ET2ETYIab—alifFrolz. F/, FHEEICHLTIZ, 90 % BERME L TR
. ¥, FRCLOTRERTHBOBEL — F ONBEEEREELELVLOLL, L—}
%%m;%%@%ﬁM@ﬁ§ﬁ®1ﬂ6&T5.ik,ﬁ%MLANféb,ﬁﬁﬁﬁmﬁﬁmw
BVHDEEZONE, FIT, YIal—3a ilBnTIdEEEREIZ L LTEE2ST
o TWwWh. Fi, FEHEY, BIVEBRICL2BERBIZFEECHEONRE LTWAEII—2
}ﬁﬁwﬁﬁﬁﬁiﬁbﬁﬁu$ém%®&%i%hétb,:;ﬁﬁsthgﬁéﬁﬁét.

16 Link

Source

ATM Swiich

Destination

B22. 2407 1 BEOBET NV

2.2.1.1 89 ACK / NACK AR EHWBE

FE T, BEHEHFAE LT, 88 ACK / NACK AR2EH L8B4 0FE4T%2S. 72
7L, #H ACK ZEH M4 BL U Ef NACK ZEE MyOWMEE (3,3), BAEBIUE
&ﬁ%%ﬂ?ﬂ&l&?%.im,8m¢v~¥ﬁﬁﬁﬁktf,E”?bﬁ}%w2?9ﬁ&
L,z%db@m¢5ﬁﬁ(m%bdmﬁm)&%ﬁ?é)%mm&.@z3ﬁ;vmz4u,ﬂw
TATREEAN-T v+, FHEELOBEERT.

B2.3&Y, /vy 7 F TEBFRKE HEICIITFRTFHRKBOBNATORFLEMINERT 572
B, AV—Ty FFETTE. 7, B24IRENDEBY, FHRICBV CITHETRHEKE
WCHEL—FETIT 57080, N—2 MEXBBRICHEL TNy 74 VBN ET 288 I1CELE
BESV—-PETTHILICRY, N—Z PEEBROBALR. #oT, EFRATRNY S
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A 7R % N—X MEREREE (1 KByte / 150 Mbps ~ 50 p sec) @ 2 ffE (50 ~ 100 usec)
KRETDI LY, BEAFROMERZELEIRD.

TTT T T T T T T LA e e |

1+ _
0.8 —% —+ + - + + -
5
o
5 0.6 fg-----@-eeegeeeeees 2 P N S
pm |
o
-
. 04 Doagxyg—=— X i

Load =0.8 -+
0.2 Lgadf 0.6, -&---, N N N R n

load = 0.4 -~
Load = 0.2 -a--
O PRy | X Ly . o
1e-05 0.0001 0.001

Mean Backoff Time (sec)

[ 2.3: v 7 A TR E AA—T v b OB (818 ACK / NACK H)

P O/
| Load =0.8 -+
01 b Load=0.6 -=-- ]
—_ | Load = 0.4 -
3 Load = 0.2 -&--
o L
= 0.0 ¢ 1
5 - i
q’ -
) s ]
c 0.001 ¢ Fa
% B ‘% pePrrri: - Rl % /f i
e ?_:; S % B
o.0001 + I % _______ ¥ ]
1e-05 A L ] .

1e-05 0.0001 0.001
Mean Backoff Time (sec)

2.4: /Sy 7 A TR L FABE OB (B#9 ACK/ NACK H=)
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2.2.1.2 UVIUBBRERVEAROES

AEHTIX, VBB ERBOVEFROY I 2b—Ya VERERTE L BIZ, ACK/NACK
K (x1/2,x2), BXUHH ACK / NACK H3 (x1/2, x2) L DHERMEZITRD. HET, #
BFRORBCEDLLTHEIC—EBOBREL— N TCFRETRIBEELV—MFRX (BEL—1 1.0)
L OEELITARS. IEL, BifY ACK / NACK FRICHIT 58 ACK / NACK ZEKDW
% (3,3), BAEBICRIMERZRENS, 1 15, £/, ACK / NACK FX, S
ACK / NACK AR, BIUEELV—FFRICTBIT 38R TAIRKEED v 7 +7BME 100 4
sec £ 5. -

K25 BLUH2.6 TAFE ANy b, FHEBELOBEFEETT. H258Y0, AA—Fy
PRELTIREEFRICIZZZLAERN I EBDMS. £, K26 LV, ACK /NACK
FRICBO T, EAFRHCIT Bl T 5 BFETRICRE L ZROZBEEL— N ETIF 57

b, BB L— N THRTRETRD (1, 5) ORESR bR, BICEARFITLTCICE
EL—FETTS (5,1) OWEEXIEBRV. £, AR 0.6 FHITIE (1, 1) OHERBNZ N
B, EoT, AFIIELTINADLD 3 DOMAEE 2 ER T D8R ACK / NACK FRDH
BT, M26ITREND &) KT TOAMERTRVEESFONTVS. 7, BELV—F
THETHIFHFATHE, FATRZIIFETOCRKTIRENEV=D, #ATORLELEI
LIVBEFHEKRTS. 2, VU I7BREAVIFROFBEITE, BEAWCBWTIXEEOHRRE
DERICA—AMBEEZTHZERIFZLALRVEYD, EREEITENL— D TOEENRFET
HVBIEL/NES. LELRRL, BANRICEFLEDLEETR I WARESH L, RIEFEST
BTOBLBELRBED, FTROZAI VI VE W L— TOERE L AR ACK/NACK
ERAWAERR L LHE_BESHERTS.
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T i T T 1

1+  Fixed Rate (1.0) —-— .
ACK/NACK (1, 1) -+
ACK/NACK (1, 5) -=--
0.8 F ACK/NACK (5, 1) -
Dynamic ACK/NACK -&--
Link Method -x---

5

= i

S 06 i

po]

o

F 04rf .
02t _

0 N I 1 i !

0 0.2 0.4 0.6 0.8 1
Offered Load

2.5: BEEHIHEFROLE : AL ANL—Ty FOBER (N y 7 F 78 100 usec)

01 F Fixéd Rae (1.0) =— '
ACK/NACK (1, 1) —+— a
ACK/NACK (1,5) = ;

" 0.01 L ACKNACK (5, 1) - i
o ) Dynam:c ACK/NACK -a-- & [P
Q Link Method -*--- £
z | e
o 0.001 ¢ g 4
()] - 3
c
©
% L
0.0001 5
1e-05 1 ] ! i} 1

0 0.2 0.4 0.6 0.8 1
Offered Load

X 2.6: BEEEFIHFADOLE : B & FHBEDRR (/v 7 F7HHE 100 psec)

2.2.2 XAYF 3 EBENRE L -HEFE

EEHTIX, 2.7 ICTRTAA T 3 BOBERHFE L LV Iab— 3V OBRETT. XAy
F 3 EOBITIE, R27TIRTEOIR 22901 Fy728HTHINSEy 7 (/XX 1, 2) 19
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D2FRVTEZEHTAIIL Y (NRI) PORBZIDDIIFLY IDVERTELINDETSE. &
Py Z2iIZ8RKDVC bz, FNEFND VC P o/)N—XA MPFEHEINEIDOLETS, F72,
B, KMTRLLERFE Ty 7IC XY BICAASN, TOFRIRZETLTN 150 Mbps
TH5. £, EVCRBWIRETH/3—R P D= P RIGFH 1 KByte DRTHA IR
SDEYH. Ffz, TITHE LAN 2FEORRE LTS, EREEGEHRTEZI0L
L, BEMLZHEE LTHEBETY 0 LIRET 5. '

Source

ATM Switch

Destination

CE 2T AL vF 3 EOETFL

2.2.2.1 XA v F3EBI-BTIESSESROMEELS

A vF 1 RBOMESFME RIS, VY I7BREAVWEFRICHT SV Iab—Ta vER
#7RF L EBIZ, ACK / NACK H3 (x1/2, x2), Bi# ACK / NACK H3 (x1/2, x2), 5
CBEZELV—FAKN (BEV—F 1.0) LOREETR). 7272 L, NSy 273 7EEM% 100 usec &
L., #18 ACK / NACK FRICBIT 2&E# ACK (M) / NACK (My) ZEHOTDEHES (3,
3), ZFKEBLIURNMEZZFNETNhET S5, 1&T5. H2.82056K29Ii2, /SR 3DEMMERL—
Ty N BIUESBESE L OMRETRT. @28 LY, ¥~ L EHER T bR VE
FEV—PFAR, BEIUACK / NACK AKX (1, 5) DBS, BENMICBVWTHERTHICEKT S
BERFEA2), @A ToOFLEESSENT27:-01, BEZEFEDCHATEZY. 272, A%
IWEOFEF 1.0 DFAIE, NAZDAN—T v FFETT R, S50, K29k, Yoo
BHREFACCARTEFTCEDL O TRIBRFBENI L5, KEFOBS, U 7EHY
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AV FRTREEFEERU LOEE RHITERTHICRIT D, SRTFHICEKTS
TLRELAERIBATORLRMLARNEYD, BEX/NESTIIERTES. ik, B8
CEEBECLBCA Ay FROBASNDED, TTRETFHEITRS ZLitk v ERERS
APCHETES. £, BFHRTRDNBEDIIR A v FHDBMRH oL ThH DD,
HEEA DR~y FRNEL BB LV oI MLE TS, —F, MOFRTE, S A
Ny P A TEBESLICERETRETRIED, 1 Ry PS5y s THBENR 1, 2 OBIE
RERI23/R R 3 ICHATHMEICBVERETRL, 2Ky 7Ty I THBRR 3 DBENRKE
RVAFEDOATHREERSHS. ACK/NACK FRICELTIE, XA vTF 1 BHEDEE LR
iZ, (Ma, My) ORERIZL D, AFICLDMEEOFIERELS.

UELY, Vo rBRERAVEIRRTRTOARHERICBVTHERR S, BbAPRFR
THHEVZD. LELAEBE, KFRTIHFROEE 2 BT DR EOMIMEERR A v FiT
VETHY, HEGERIIRD.

Fixed Rate (1.0) —~—
0.8 ACK/NACK (1, 1) -+--- ]
' ACK/NACK (1, 5) -&---

5 ACK/NACK (5, 1) =
2 0.6 [Pynamic ACK/NACK -&--- |
= ' Link Method -*---
@]
= 04t |
0.2 | .
0

0 0.2 0.4 0.6 0.8 1
Offered Load

X 2.8: R 3 ITBITOHBBEFHELFRNOAN—T > b OHE (Nv 7 A7 100 usec)
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1¢ , | | | |
Fixed Rate (1.0) ——
| ACKINACK (1, 1) -+ ‘
0.1 b ACK/NACK(1,5) -&-- 2 ]
- - ACKINACK (5, 1) - A4 -
3 Dynamic ACK/NACK -&---
2 ol ~ Link Method -*---
= 001} N
LU 1
[¢)]
o
= 0.001 ‘:
[}
= N
0.0001 F ]
1e-05 L { \ . '

0 0.2 04 0.6 0.8 1
Offered Load

9 2.9: /X2 3 IZRIT DEEBREEA ST KO FEBIED LR (/S 7 A 7] 100 psec)

2.2.2.2 B ACK / NACK AREHAVEES

FENZBNTIL, A4 vF 3 BAEICER ACK / NACK FREZEA L BE OERELZFHET 5.
HIEiOR 2.9 TRENEY, B8 ACK / NACK FRERFICHTATLUETRVEREZRLTY
5. H2.2228XTC2.11& 0, BICAF 1.0 OFEIT, Ny 73 7ERICEBEME (100 psec) 33
FETIEDRSH»D. £, RITIRERVE, RRATL2EEZEE TS L, BARRICER
A1, 20r 7y 7BRERTHHITOIRBEEERD2D, RAZODAN—Ty FBET
L, EHBENKRELRD.
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0.8
5
s

S 06
pn }
<)

= 0.4

0.2

0

X 2.10: SR 3 BT B Ay 7 ATVEREAV—T v b OB (B ACK / NACK FR)

Load=1.0 ——
' Load=0.8 -+
Load =0.6 -&--
Load = 0.4 -
| Load=0.2 -&--
- e @ ﬁﬁ\kg
g------ (SSRRES B---eeee- Ee---- [ R I DU PR — N4
1e-05 0.0001 0.001

Mean Backoff Time (sec)

-
-

1 [ 1 “1

. 0.1
< [
[
K I
T 001 F .
S ! )
= Load =0.6 &
S L Load = 0.4 -~
= 0001 | Load=0.2 ---

- S S %-—--;.---—:‘_:ﬂ 5:‘”?‘_‘..
i ?;_;;;__;;g.:;—.:g: g----‘%;::_::.;‘;; ....... {‘
0.0001 r

B 2.11: AR 3 1B B3y 23 7R & PERIE DB (8159 ACK / NACK FX)

1e-05

0.0001

Mean Backoff Time (sec)
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2.3 F&d

AETIE, FHEFILUFHE L CERE FRP FREHH L LIEFHEZITR o, ATM LAN iZ
B U ESHE AR LT, BICEEL— b TR FR, ACK / NACK FRa
BINTVWBH, Fic, ARG CtEETR25 L5 KEREMA 2B ACK / NACK
FR, BEG, A4y FobEROEARREZBNTEHRO 2 22 REL, ZOHEIHELTT
&ot.%@%%,X4y%1&®ﬁ%%wmﬁwru,%ﬁﬁ%mmﬁmAmmnmpKﬁi,
ERAFRITITY v 2B EAVEFROEEN RV E Bbhot. £, Ay ATRESE
WS, L— FASHEIC L VIBEREL— M BRETTEED, Ny s TR, FHS—
A NEERFEO 1~2 FREIRELEZBSEEDBVEERBLND Z LALLM o, &
biZ, AAvF 3 BROMETNATR, Vv I7EREAVEFRNOEERZRLENI E3bhoT.
TOFATIE, BHRICEERELLRKIIA Ay FHOBBMEND 2D, FIKTFHERKOEE D
2, BHEEADF RNy BRAS D, BRERZADICHATES. LELARDL, =
DHEHIZHIEBRLREHETH Y, A Ay FIHAIESRERLER DR ACK / NACK FRoD
EHOES S bRV, BB ACK / NACK FR TiE, &8 ACK / NACK ZEEOTH
B, BLICEEDZAIVI/BEETHY, ThOOBEIARECE VEEORESH/ETES
B, ZORESVTIRAEOEETHS.
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=3

RIVFAT 47 ATM LANIZHEIT S
NS ey U HEE O EREETE

TAFRAT 4 TBERIIBVTX, FAThorN e vy /BEEZR LN ey 7HI#EZST
RV, WRHENICHEEREZAR T2 REERRETH S, GREERMAKRE WAERET
i3, BB THLMLIORLERET XD REEEREE! (Reactive Control) OHIHEHIH
EAVS L, EE»DOEESEN, TOHVENE LW EESLITET 237 <, BEREOR
RPDRTHECKREVHELRS. #oT, EEMETE, ESESEBRBICHRLARVE D ITHE
5, EEESERE (Preventive Control) D F St v Z7HIESNELZEZ O TE L. #BiT, KR
MOBEITIIREEZTRILERD Y, 2—F IR L TCEEREZRIE L 22 b EROF FAZR
EHIT DT, EHELEZARIELITRY, SOXEMEORO L7 v 7 RBERREZER
¥TB2—E— T A— ZE# (Usage Parameter Control: UPC) %2 ERUEILARS. —F, &
BBEREO/NEV LAN B W\WTIE, BEEEERORIHEHET T2 <, BEMGEOHEASFRD
EHTHDAREERKREV. FE, HEKD Ethernet ITEFEEN D LAN OZ I AFT7I7EX
FRERALTRY, BEMSEOHEFRNEANTHNS. LHLRXS ATM LAN 2B\ T
X, 3R, TOLD BBRFITHLRENTORVORBRTHS. £/, LANIZ, Tou—%F
NME] T T A= ERD, TEIRETRENCERTILERDY, TOLDIZ T v 7§
HLTELETMBRLOBEEND. £DOHD ATM LAN AiFOT—F 77 F % & LTIR
[46] R EBPRBEINTWVWD A, FOEBEESFEIZTHFITTRPDA TRV,

FIT, KETHE, SNVFAT AT ATMLAN KB LN T v 7HEFREZREL, ¥EH
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%ﬁ?%,ﬁ;@,vsnv~Vaym;of,%%ﬁK@%%ﬁ,B;U,%mmﬂ%%ab
iIZL T K. |

3.1 FRP H—F X455 XOHEETE

AP —ER7 FRBOTIR, FRERICE VC ORBEBROZEITR . MRS EEC S
BREA20 58, B LOEREROTHETZS . BITH, #RAZLTvEzoT
KEZTATD. LeLeds, LIAETRR L1, BAWRIIFRTHBRTEARIRS
MREHESAE <Y, TOFBIEL— F=V VRN 7 F 7R EOBERITR S BERSS.
BT, FEOBICH 20X D RHRTHAKFEOROE L ERT 5 LERD S,

T TR, EEMERI, FRTRORICHEIC, L TUTIRRTHEEME (Crnezy Cnin, BL) %
HETHHOLTS. |

o RREREIK Crge [bps]: BERIRRPERTH/8—R b OEREHE.

-%&%ﬁ%@C%m%mk%$§%ﬁg.%ﬁ?é??zmﬁﬁﬁﬁkib,ﬁﬁﬁéné
HROHER/METHS. |

o By bit] : ERTB AR FOES. ZOREEICESE, EISELEMAEEC L5
OGS 3 FHT5. 7L, ©o T, A—3X kEIETS By bit ORESTIHES
bOE L, By 245 A—H & LTSRS

EFRICBOTIE, FLSFRREOERBEETD &, FRMEMBERNPOBFEENT Crgsy B
LV Crin DB CRISFEROER 2 BECATR . H 2T, ERFESE 150 Mbps & L7z, %E
RISER D BB EE SR ARERFIR 150 Mbps, B/FFEHIK 10 Mbps ThoTe &2 (LLETIL, f#
Bleo®w, Zokd RHEEEE (150,10) ERETHHDETHB). 4, THFN 75 Mbps OF
HE2RAWT2 00— MNBEEIN TS L &I, FECHERFIUSEERIhB L, #iX
77 ANEHEREZITR, 32003 —AMIHL, TNFH 50 Mbps OFEREZFI VY TS, &
7ZL, #lY Y THHRBERPEEMRROBE LR/ FEFRERM - S RVBEAIE, FRE
BRITRDR. BREIS AT DUAP BRI, T2 8 ARy s A TEROR, #ROE
TRETRS. BB HFROBHERICL Y, ARICEXTERA—Z M EHEOL, i
TRICKET DR b EERELSIA, FROFYFAMTRZS. LarLiads, pEEEL
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T, EROFNTR L7 LD 72 (150,10) =i TR, HFIERBFE—MOBNLEHETS (150,150),
EV— 7 REREEE OB (75,10) REBZBZ O, TNEROBEEMFEICBIT 2BOMEZTET
DUERDHD.

ABIZBNTL, 2TOWKRBEFEL K (Crazy Cmin) ERETHLOLERETS. X7, %
X LAN Th Y, EBEREEINEVbDLEIOND. 22T, BINICBVTIMEREL
REf1IL 0 & LTRHMERAT R o T3, E7k, #IREIY, B3I UMAICUE L 2B 0HIT ATM %
BRIIN—F U =TICK VEETMETH L0 [22], LEREMEZ 0 LRETS. &blZ, KHT
i%, ATM ZEBERA—BORERRICUTHEELITRD ), H#EFILEO=2 bo—A B
LB F—~y FIIFELRV.

SO, HHRTFHICEBR LIRS, MERBETHOLDIIAAy 7F 72T 0TIEIRL, &
BAZE CORHOFROELOND. ZOHE, ATM ZHEM,S, BREDMEREH LTS
AR LT, HEROEZZAMOEDBEBRLELRDN, Ny 7 A 7E{TobRNIEICES
HEREPEMFTED. UTTIE, ZOLIREEE2TRI L2 TH/LEHT) LRTTS.

UTF, 311E/HHEHFTHBAED FRP — X7 S ADBIFTFEEERL, 3128y 74
TEITRISBEDOHENFELRT. £, TRTHOFROFME 3.1.31TR 7.

. 311 TEFNCHELEFIHE ORI
3.1.1.1 BRETL

T, FEORSR L T5 ATM B —BOBEFAEE 31T, BH, BTRSNLS—
N, REBOHAEREETMLLEZbDTHD. i, ITERTRICKRKL, 85 0%
DLEEDEMERF >TVB S A= ML TS, 7L, EECEEREENDEE SN =
b EBEAR A Y T 7 ICERO TR <, BEMBKICBN T A—2 FEREEAFT SN0
BROTLRERTS. TbYL, M0A—2 N OERRTICE > CHEAEEKE, BRI
ZE BTV SEEUMRITH L, 810 % THRES LU S—R PR HEREHLES A h=
AREEFMELIEbOTHS. £, n ZEETOSA—R N, Nomin & FRHCERTRER
BARS—AMEEFBD. Nemin 1 Con 1L VRESHBHET, ERERY Cbps LT5E,

C
Cmin

NCmin = I_ _| (3.1)
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(72, Nomaz 1%, BMRERER Chroe #W LRBOFRICEETD I LBFERNN—X MO
ExERL,

C
Cmaz: J

Nemaz = | (3.2)

RBEEBHB. XA MIFEHAORTY VBRI LEBR>TEETSH DL TSH. Zhid, A
FREBEBKRL LEBBIALTE. $h, BADSn—F 48 byte, ~v & 5 Byte THdH
b, N—=RAME By iTHL, EMEBROERET —F & Dy, bit i,

By,
48 x 8

Dy =53 x8[ 1 [bif] (3.3)

2723, $fEoT, BEETDOSA—R NN n OOV —E KT,

C,
nSpe=. 0 <n< Ng
i = { L’ e (3.4)

n€ 5=, Nomaz 1 < Nemin
TEZBNBD. Thid, M/M/n/co fEHITFITT MCHETS.

] %1%, E%REE C =150 Mbps & L, By, = 50 KByte, HEMED (Crmaz, Cmin) = (75 Mbps,
30 Mbps) DHFADREBBR K 3.2 IZRT. HP, niZBEFOR—I MY, | IHEOEZ
ERoTVDIN—AMEERT. RAN—IXMEDRE (=n+l) THLIEFREBHERE pk) &R
THOLTHE, K32L0, FEREHFENZ,

p(k+1), 0 <k<Ncmi
/’\p(k) ={ HE+1 ( ) Cmin (3'5)

p’NCminp(k + 1)7 NCmin < k
oo | .
>op(i) =1 (3.6)
=0

L2y, AHFBREZM LTI VETRBRERIRDOND.

: Waiting Buffer ,
Reservation J Nmin : Maximum Allowable
rriva / @__ Number of Bursts
- ,
link

X 3.1: 28T RAOETET N
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L

30Mbps
Ao=55okByte\ | *

_ 37.5Mbps
~ 4‘4350Ksyte A

_.50Mbps
4a=350KByte\ | *

T —

_n~/5Mbps
“o=2fpmnel | A

4, _Z5Mbps X
1=50KByte

X 3.2: FHEFTHSOREBEBH

3.1.1.2 tHEERENEY

ATEICIWTEH L2 EFRERER pk) LV, UTFIORTHERENERINS. =7, @D
ANn—Fw b 8%,

NCmin o0
S=Br( Y, wp()+ Y ENownp() [bps] (3.7)
=0 i=Nmin-+1

ELTHLGND. T, FHERRAS-ZMEN i3,

N = Zzp(z) [bursts] (3.8)

=0

TROOND. Ebiz, FHRNA—Z MK N L0, FHA—2 MNELEE T, bbb A—

A NBEPOERERTETOREIEHEINS.
N
T = 5y [sec] (3.9)
3138 T, UEICEH L AHEREZ L LV — N F o U PHFROWREFEMmETR .
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3.1.2 WHEFWNZAAVIFTEFTRSBEOEN
3.1.2.1 @FETL

ANy I FTETRIBEOHEDITHIETARR 33IRT. BEFDONSA—X M n BEBICE

ERTRE/RN— R MK Nomin ICEL TWBEHEIX, FLICEAE LT/ N—R b OFETFHITZT (T
BV, TORE, T Q sec DRESHICHED /Sy 7 ATRROR, BROBFHOLETRS b
D&$5H. EH, Retrial Queue ERENTY— X, Ry 74 72T058ELE=TALLED
DOTHY, FOVP—FRBwi, w=1/Q TEXLND. 311 L EEIZ, nidEXHA—X
M, Nomin IZRRICEREFRER/SN—X b OBRXE, g, XEXF N~ VER 0 OBOY—E
ARERTHOLETDH. ZOR, Nomine Nomezs BED pp ZENETHAK (3.1), X(3.2),
LUK (3.4) THEALND. #HIZIT, E#REE C =150 Mbps & L, /S—RX & By = 50 KByte,
BEED (Craz, Cmin) = (75 Mbps, 30 Mbps) OFAEOREBBX 2K 3.4 177, K 3.4,
T @3RN I FTRONR—RAMEETRT. ZO LD REBITFIETNIX, BEF (repeated call) &
IETNE LTHEBZENTETWVEN (BT [47), T2 TRREURISRRIMITFEL
DEEEEZFRDTD, RO XD REFWFELAND.

Burst link

Arrival 4 Ncmin: Maximum Allowable

Number of Bursts

retrial

Backoff

K 3.3: Ny 7 FT7ETRIBEDOBITET L
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n
y
Nemin=5 e

_e30Mbps
=5 oK Byt

_ 37.5Mbps
”4‘4330K3yte

50Mbps

#3=350KByte

NCmax=2 | AR

=2 75Mbps
H2=250KByte

- 29Mbps
1=50KByte

3.4: Ny 7 FT7 %1772 5 BB OREEBK

L, RNy I FTHONR—RAMNER r THIRBOEFREBEEL XS MERBRLZHOE, P(r)
L, ¥z, BEPA—ZR MR n, NI FTHON—XNER r THDHRE (n,7) DEEIR
EREEY p.(n) £ T5. Thbb,

P(T) = (PT(O), PT(1)7 pr(z), ' pT(Nsz'n)) (3.10)
6T, ERREBRREZRTITIM P %
P = (P(0), P(1), -+, P(K)) (3.11)

ERT. ZIZT, KIZRNv I AT7E2FTBRNI—RAMEETS. K =00 ODEEITIL, EEFRAT
DB, MRLTHERBES K CX>TELLARLRDET K 2+HKRELBEBHO LTS,
X 3.4% 9, KEEBHERTSH Q I3,
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(4 Ay | )
My, A A 0 |
My Ay Ag S
Q= ‘ - " ; (3.12)
0 | Mg 1 Ax1 Ag
\ Mg Ax

f%igﬁé »:.:.'(‘", NCmin X NCmin ﬁ?ﬁ Mk (1 S k S K), Ak (0 S k S K), Ak (0 S k S
K —-1) @ (3,5) BFE m(3,5), ar(d,5)s Me(,7) RENFRUTOL S ZLTRD OIS,

o kw, ifi=j7—-1
mi(i,J) = (3.13)
0, otherwise

s

Hi, ifi=j4+1

—kw—p; — )\, ifi=3j, i < Nmin

ae(,J) = —kw — i, if i = j = Nmin (3.14)
A, fi=4-1
=\ ‘0, otherwise
.. A, ifi:j:NCmin .
Ak(i,j) = : (315)
0, otherwise

PEXy, FEREFEND,
PQ=0 . (3.16)

LR, IRE US| C RSN RERTEEZAV TR LR E 2T, EERERE p,.(n)
ROBND.

3.1.2.2 fEEEE0REH

BT TR LT FIRIC K W EH SN EFREBRER p.(n) £V, UTIORTHEERESED
nad. 3, WorRA—Fv b SIE, | '

K Nomin

S=BrY) > wmli) [bps (3.17)

=0 =0
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ELTHEMTES. £k, FHRAASA—ZAPEN i3,

K Nomin

N=3 Y (+i)pi(s) [oussts (3.18)

=0 7=0
EhiT, FHRAN—ZAME N L0, FHN—R NEERFE T 13,

T=N/X [sec] ' (3.19)

L VBoND. SO, HERTRICKEL, Ny A T7EITRIWESE Popy (Ny 74 T7REN
&) i3,

K-1
Pooss = Y Di(Nomin) (3.20)
i=0 .
TEZLNB.

3.1.3 L—rF o PARXOMEEETM

AEIZBNTIL, 3.1.1.281, BLU 31228 CHY L EEEERZ b LI, L—FF=zvPF
KOMEFMEEZITR). L For VHRiX, EEABKRIOOBEETH D, FRERER
Crazs BEUEBANHFEFIR Crin DIEE (Criny Cmaz) KL VREND. AEITBNTIL, H
ﬁ%éc:1m®mmtﬂLf,«%m,amgﬁ%h%n,

1. (150 Mbps, 150 Mbps) |
B ERBFE—MOFEETRAVWEEZERTIES.

2. (150 Mbps, 10 Mbps)
BRAERFRIZERERICE LVD, BNFERENNEVEE.

3. (75 Mbps, 10 Mbps)
SAMRERT 7Y r—va LY, BERERERASERERIZE L TMEWEEA.

4. (150 Mbps, 50 Mbps)
HOBEREVWEEBEILZLELTIHE. OFCBWTIE, &/PNEFE#HR%E 50 Mbps
L5,
D4DDFRERBLEL, FNFhDL— M F v VHROHERE, Hloiy /A T7EEOS523
EEBIIOWTEEMICTHET S.
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PETI, HIHoR2W\E D, EREE C =150 Mbps, &% p = 0.2, 0.4, 0.6, 0.8, v
7 F7WH Q = 0~1.0sec, /3—R & By =10 KByte & L TEHMEZRITRS. 7ZL, /*‘F/ 7 F
TEE Q=0sec X IFHEHITHS] ZERTIOOLTH. Fe, DRIORTRPIE, &
By I AT HITRDRVES, TADLERTFRICEN L —2 F SEAShBEFLK
DSVTORMEEREHDETTET. UBTRIOLD REFALEY [HFbE2HSARVES] LER
T5.

3.1.3.1 HAERTE 150 Mbps, &/NFAFHE 150 Mbps DA

AE T, FERRER? D DOEEME (Crazy Cmin)=(150 Mbps, 150 Mbps) DFE DM 24T
5. A= FxrVHRCBNTIE, ZEMHEKRIZAA—X P EHRFC, EBRFRECELVE
HOFIEEZERTD. #oT, BAFNKICIEIEER/—X NEENTEL RS, BOAHRSE
BB LEEES AR T IRERE R HED, BT AR MEEREICET By 7 4
ORMOBENMEL 25,

BI3.50:bH 3.7, Ny 7 ATRREAL—T y b, BLUFE - HEERH & OBIRE
FF. R, Ay 2 dTRERTRTERE, B, BRI (BLERSRVEE ) ORTES
¥, &bk, BOREKHZERIT Ay 7 37BN 0, T2bL (HHEHTHE) ORNE
REFT. FNEThOAHRRACHELZES (Ny 73 752FH 588 ORBFICHETS.

140 - 10ad=0.8 — ' I
120 | 1020=08 - :
’t;? 'oad=0'2 .............
g 100¢f -
= - ,
5 80 F N i
Q. ~.
.C \\\*"»
D B0 | o et LT -
Q T
=  40F .
20 -
O aaaal & MRS IR | M dondt 2 2 13l " " ;’.....l
0.001 0.01 0.1 1

back-off (sec)
X 3.5: No A TRERE ZN—T v F OB ((150,150) DHBA)
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1 : '[ 23 ™ | T I
E load=0.8 —
load=0.6 ---—--
g load=0.4 ------- P
o 0.1 F load=0.2 -~ 7 i
) o
£
= ot
S 0.01 § ]
17 F — T T
> -
m L e e
g S
o 0.001 o _:
= : 3
0.0001 s N BT BN
- 0.001 0.01 0.1 1

back-off (sec)

3.6: /Xy 7 A TR L TR M EERFRIOBIE ((150,150) DHE)

1 . . ] |
o
e
o
= 0.1 _.
g : -
8 -
@ load=0.8 —— |
load=0.6 ------
load=0.4 -------
load=0.2 -~ |
001 bem v
0.001 0.01 0.1 1

back-off (sec)

K 3.7: Ny s FTEEELE ANy 7 F7RBOBEFK ((150,150) DHFE)

BLEDEE Y, (Crazy Cmin) =(150 Mbps, 150 Mbps), T7RbH L —h FxrTP&Thblwy
FREZBWTL, AA—T v b, FHYR—XFEERHE L biZ, Ny 7 A7 ENZERN
HEEZTRT I eBbhofk. £, v I FITVBREZRICAN—T Y FMETL, FHA—
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A MEEREEB—BIZARVIITHERE, AN—7y MHELTERERBOAAy 74710k V&S
KEEPELDTE, X MNEEBRICEL TR, FAXERITICRENB LI, RNy
ATHMBKRERDHST, HROEERELRTIRBD, BHRTHITKRKL, Sy 2
AT7EPMETTBEBERE LTEZLND. BT, AFSEVESICE Ny 7 A 7O
BEZIRTV. E, RI35EBNT, ARFR0.6, Ny F TR 0.1 sec DEBLFITERA T
2891, Ny 7 ATRBMICL o CTHRERTRENEFLEFERVES L OMEOWERED
BILBHDB. |

13.1.3.2 HAERTHE 150 Mbps, &/NFAFE 10 Mbps DIFE

AEITIE, BRKERFIRK Chror = 150 Mbps, B/INEFEFIR Crin = 10 Mbps DIFE DOIERESTE
EEITRD. TDE I Croz & Cmin DEVBREWVEEITIE, BAWRIZIX Cpes [GEWE
CEERFIVETHILIRL T, BERN—R MNGEEBITR L, BAWEC, BV YT HERE
CrinE CHO SRS = LI LD, FRICSHKO 2 MEERTREL 2. K387 5H 3,101,
Ry 7 FAT7REEANL—T v b, BIUEHN—R NERERE & OBREZRT.

140 & 1ad=0.8 — -
load=0.6 --—-
120 F toag=0a = .
3 load=0.2 -
0 100 .
= |-
5 80 ’ i
g X
L
o ——— -
o
F 40} .
20 | ]
0 izl PSR | : PSS | i P IT S Y |
0.001 0.01 0.1 1

back-off (sec)

X 3.8: /Sy 7 A 7EE & AN—F v b OB ((150,10) DFE)
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: l0ad=0.8 —

r load=0.6 ------
B [ load=0.4 - - 1
o 01 F load=0.2 -~ ;
() 3 3]
E
= - ]
SEB 0.01 3 3
[ - = ]
>
) S :
% m mmeeeeeceeemccccccccecccccccaacasmasazI=SSSI0
S 0.001 [ o oo ?
= F

0.0001 L——u T PN | P |
0.001 0.01 0.1 1
back-off (sec)

X 3.9: Ny 7 A TR & RN N EREFRFF O ((150,10) DIFE)

1 . : , .
0.1 _
0.01 i
C0.001 | T i
Neol
© 0.0001 .
o
1‘5 1e-05 | e .
S 1e-06 r i
m
1e-07 load=0.8 —
load=0.6 -----
1e-08 r load=0.4 -
1e-09 + load=0.2 - i
1e-10 Lo : ; .
0.001 0.01 0.1 1

back-off (sec)
K 3.10: Ny 7 A TR LNy 7 AT RBOBERF ((150,10) DEHE)
UEoRizRENZEBY, BL—FF U VFRIZBWTRE, FIZAAL—Ty bxfL Ty

A TRHAOEICLDEBTELALRONRN. ZH, B/AFER Cnin /&322 L
XY HREEZRRICBEON—ZAFTHTED LWofe, ERGHEHRFILSTEERY, Ny
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FT7EPMELRBTDTHD. £, AHN 08 ODESITIZFOEITNEINVE, EBRTRENE
ﬁ%%ﬁé&wﬁé@iﬁw,ﬂy&ﬁ7%ﬁ&bf,V~%?xy90&%ﬁ&okkbf%,
Ry 7F7e V= F=r PO ERNEEE L ZERBREOEERELNDZ L BbM5.

3.1.3.3 BJBAEREHE 75 Mbps, H/NHFE#HE 10 Mbps DFE4

AETIE, BEMBKOA—R FEHL—FCHBRHIHE, HBVETIY - iz
LV RARERFESERERITIELT, PEVHEOUEIELT25. T2 THE, BERER
DHEEMEE LT (Cmazy Cmin) =(75 Mbps, 10 Mbps) DL — b F x> PHREHE L LCHES
TS, E3.1125R 3131, Ny JF TR L AA—T v b, BIXREEHNA—R MEERRE &
 OBEETT. CALOEIFETERY, (150, 10) DA L R R/ NFEERIN S Vb,
Ry 7 AT7EREL, RL— P Fzr VFRBOT Ay 7 A 7RBOEIC L 3RO

ZEE A TR LR,
140 " load=0.8 — ]
oad=0.6 ---—--- '
R 120 - Yozg=07 i
a : IOad=0.2 .............
o 100 + -
B g -
=] 80 r ]
Q.
Lo
o T T -
o
= 40} .
20 | .
0 fraal " kb bdidednd i dovenbreonbidd b g1 i AT ST |
0.001 0.01 0.1 1

back-off (sec)

B 3.11: Ny 7 FT7EEE L ZA—F v b OBEF ((75,10) DHEE)
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1 rr————r
F load=0.8 —
- load=0.6 -
| load=0.4 - : 1
E load=0.2 - E

T T LNELITLE LD B— T T YT

o
e
T

0.01 |

0.001 | r

Mean System Time (sec)

| 1 L RTINS |

0.01 0.1 1
back-off (sec)

0.0001 L

R 3.12: Sy 7 A TR E FHA— 2 NSRRI OB ((75,10) DHA)

1 T ™7 T B T T
01 =
0.01 : =
0.001 r T -
o]
© 0.0001 -
o
st~ -
X
£§ 1e-06 + -
1e-07 + load=0.8 — -
load=0.6 ------
1e-08 - load=0.4 - 7
1e-09 | load=0.2 - i
'19‘10 sieal PR | MR 1
0.001 0.01 0.1 1

back-off (sec)

X 3.13: Ny s FTRREE NNy 7 F 7RO ((75,10) DHE)

3.1.3.4 HBAEXRHH 150 Mbps, &/NFBHE, 50 Mbps DFE

FHEHITIE, BlHIFEOFHOFILZLELTHHEELRNSRL LTHEELITRY. T 2T,
EEAmEROREELE L,f, (Crmazy Crmin) =(150 Mbps, 50 Mbps) @ L' — k F = YV HRE %}
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HBLELTHMELTRS. 314006 K3.1612, Ny 7 FT7RKHLEAN—T v b, BIXUEE —
A MEEREEOBRERT. ThoORITRTLERY, AFAIZIBWTIE 50 Mbps £TLAE
UERERDTHZEHTET, FARCRAS DON—A L LABBETERVED, BAFRIC
Ay I AT RERIBERB RS, #oT, ARSTEEBAVERIEAY Z 471
LBERBOETRHD>EVRONRVY, BRATICRD L, Ry 7 A T7EBRBAREVES, 2D
HENMET 3D a5, £, (150,150) DBRE LFRRIZ, HB/3y 7 7RI AN —
7o PDET, BEIOA—X NGEEFEBSHLIBEINETHZEB/RENTWS, £, RNy
%7%&3%@@&%&?‘6 ZEITEY, BOEFEIRVERLV BBV EENELNS. |

140 © joad-0.8 — T
120 !0&3:0.6 '''''
[ Toad=0.4 -+ §
0 loac=6-2 N
o 100+ .
5 80| T
Q.
L2
o Y T S -
S
= 40 F .
20t -
0 ol Lttt ] i sl " dt o hnderdndt ]
0.001 0.01 0.1 1

back-off (sec)

X 3.14: No 7 FT7REEANL—T v b OB ((150,50) DHEE)
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1 prr———r ey
F load=0.8 —
. load=0.6 -----

S " load=0.4 -
Q 3

E

l—- L

g 0.01 ¢ ]
14 - -

%) -~ o

%2 - -

c

o

o

=

0.001 | - S e I ]

0.01
back-off (sec)

0.0001 *—

X 3.15: Ny 7 7R & FH - R MEEERE OBIFR ((150,50) DEE)

01 ¢ , ~N ]

Backoff Prob.

0.01 £ o ]

load=0.8 —— ]
load=0.6 ------ ]
load=0.4 ------ :
Ioad=0_2 ............. b

0001 Lot o v vivinn 0 u .
0.001 0.01 0.1 1
back-off (sec)

& 3.16: Ny 7 AT &Ny 7 FTEOBER ((150,50) DEA)

3.1.4 L—bFF U PHAOLETE

3 ABHTRLERLY, FOFRIZBVTS, Ny 7 F7EENNIWIEERAL—F v |k, T
S—R MEERRI L BICHEER L KRB 2 Bbd ol Fi, %1T, (Crmazy Cmin) = (150,150),
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BLR(150,50) DFROBEZ, Ny I7FT7RRBHIEEZBLD L ANy MIETFTLIZT
0B, BICEH X MERRFRIS—EEE L VIR LHDE I LIRS TS, £, (150,10)
, (75,10) DHFRCIEHBAFERRIVNE VD, Ny s FTRBELRLRD, Ny 7T THE
OHBEZITICTE. S5IT, (150,10) BLU(75,10) THEEM SV, (150,150), (150,50)
TiE, V- FF=rP0REFTRIINDYL, V- Far PN 2 FT7ERREDERER,
Ny 7 FT7REEORERLLE>TIEENWAAL—Ty F2E 5N 3.

T, AEHTE, EEILISTHEONRE L 4 FROEBOUBFMEITRS. YUBT
i, BTSRRI ED, AR p=106, N"—RA+E B, =10KByte £ 3. 7, RvrF7
REBERICEZZEBIIONT, BRANV—T v b, EHA—X NEXEE, BLUSv 24
TREAAERRIC A THRER Y. BREE 31TR B I0CRT. ThHOELED, B
HREBRBRE L, Ny 7 FT70EELTV (150,150), (150,50) OFRIZ, Ny 7 F7EEOE
EBE2ZRT L, HEAHLLILTWI LD o, LELARRS, FT\y 73 7RBED/N
ém%ﬁwmumMmm?@%E&%ﬁﬂ%&tw;%kﬁﬁﬁﬁwmém,ﬁﬁu&wykb

) S— R N EEERERE AN ?-5‘ {RRBZEWRENTE.

140 (150,150) — -
| (150,50) -----
120 (75,10) - .
,‘_,? (150’10 .............
& 100} i}
=3 , ,
5 80 F |
Q.
2 | |
2 60F .
3
SN :
20+ - -
O szl i PR SrOW w | 2 IS WY | " PN A ST IS |
0.001 0.01 0.1 1

Mean Backoff Time (sec)

X 3.17: 4 FROHESE: RNy 73 T7BEEBRANA—Ty Mo 2 D%
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10 AN T AR T
’(-_)\ [
@
&£
E 1F E
o E
0o
kS
% 0.1
}_
D [
5
m 0.01 ¢ .
c : E
= i
0
= I
0.001 raaal 1 AT w e | 2 ot a2l 1
0.001 0.01 0.1 1

Mean Backoff Time (sec)

X 3.18: 4 FRDOHE: Ny 7 FT7RHBEEN—R MEEREICE 2 28

1 e , . |
s
> 01F ]
%
©
S - .
a 0.01¢F (150,150) —— -
& ; (150,50) - ;
£ (75,10) - -
S [ i (150,10) -~
@ 0.001 £ e ]
0.0001 Lo — ,
0.001 0.01 0.1 1

Mean Backoff Time (sec)
X 3.19: 4 FROHKE: Ny 7 FTREEBNRYy I FT7RIZE L DEE
KIZ, N—R N BEPMERBICE X DB OVWTHRFMEZITRS. I T, N—AMEBL =1

Byte~1000 Byte, Sy 7 A 7K Q =0.01sec & L7, TOFEREKX 3.20, BLUK 3.21IT°R
T. ZAHOREY, A=y MZELTEARCLBERIZEAERDREWV. LiL, A
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ﬁrbi 0.6 & EBHEWIRS, (150,150), (150,50) DFRIFI Ny 7 FT7ERE WD, NusFt7
REOEEEZT 5 (H3.19). T, N—RFRBEVHEEITIE, ’ftf.w) 2 FRE B L THEY
AR NEERHEARE (2D, LALARBS, N—RFERR R D ERIFFERRSATRE
#1150 Mbps, 50 Mbps &K E\ e, M0 2 HRED bHERELIMT DN, HEOMER
Rond.

140 | (150,150; —_
(150,10) -
120 | (75,10; ------- -
’UT (150’50 .............
g 100+ :
=3
5 80°f .
Q.
Lo
2 60+ -
©
40} .
20 f -
0 PPTYS R | s aaal Y
1 10 100 1000

Burst Length (KByte)

[21 3.20: 4 FROUEE: X—RANERBRZANL—F v  NZEZ BEE

o

— - (150,150) — '
(2)
&
-g 1 -
[))
0
§ 0.1k
0
c
©
t 0.01 ¢
Fdd
5
o
= 0.001 ¢
@
= | s |

0.0001 il : .

100

1000
Burst Length (KByte) ,

B 3.21: 4 FROKEE: S—32 b ERFHA—X FEEREICE 2 5 HE
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REIC, AWNPHEBIIEZREBIIOVWTHEEZITR Y. ZITiX, Afp =0.0~14, Ny
7 Z 75 2=0.0015 sec, 0.1 sec & LTI E1T425. K 3.22, BIUN 3 23ICEITERETR
T INHDREY, Ny I FTREPANEVERICE, AWK AEREOZETIZEALRLON
ROD, Ry 7ZFT7RMBRKRELRDE, FHR(150,150) BL TR (150,50) 3R/ INFEHIRB K E
Ny T FT7ERBN D, AN—Ty MO 2 FRICERTEL R LR

1 I i T T 1 1

140 -
120
100
80
60

Throughput (Mbps)

40
20

0

0 0.2 04 06 0.8 1 1.2 14
Class 2 Load

X 3.22: 4 FROHKE: AWMBANV—T v MZEZLDHEE Ny 7 4 7RH 1.5 msec)

I I i ] 1 I T

140 -
- X

120

100

80

60

Throughput (Mbps)

40
20

0

0 02 04 06 08 1 1.2 14
Class 2 Load

X 3.23: 4 FRADOHE: AWBAN—Ty MIEZXDEE (\y 7 4 7R 100 msec)
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EEXD, FRPH—ERIFRAD, PJFE v ZHIHFRNE LT, FX(150,10) DX I, &
 ARRHCIIERERE <HEV, BAWRICIZ KO- METHREEECEIL—FF =
VEREAVIERVVERERB OB R o, BT, BERNA—X MEXEERTIED
tui(wmwm@ﬁuﬁmtﬁlo@ﬂ~z%ﬁ@ﬁ%ﬁﬁ%év~F%:y9ﬁK%%w5;
D, BAFEFHREPSSBRELEFK (150,10) ZHVEF BB ORI T/A—X NEERITR L
BrLmRENE. £k, HEFRELT, BLEWT, v/ ATRTRD, FHEFSRN,
DIECEVEERBOND S ERATENE. T, AFFE v ZEEFREMAO BB, #
MOz & & ATM REMHHBHT D Z LIc L 0, RIERBRAZ S ZEEICAS = L ST,
HHLEFITREBLZVDIIERTIISNEL 2. '

3.2 FSEYIOFRPY—FRISRIZHTDEIGMY

FRP %—ER 7 T R3AR, 77 ANVES, BEERELOLS I, KBk S—2 FEOEN
b?ty&%ﬁﬁabfﬁianfﬁb,:ni?@%ﬁtﬁwf%,%mﬂuzbﬁ%lem
58 1 MByte ¥ CORMBOELITR 7. LHLANRD, St v sHBOERSELSL,
BFLHETOF—ERI FARKETHE LEROT, F—ERIFRERMOLL, FSEvs
HEEEELT S BEORALREER. T DT, A%, ABR F—ER7 5%, HBHVE
CBR¥—ERJ SR TH—EADREL SN TWE St v, FRP $—ER I FADKT
BEFITROTEBEOMRBIIOVWTEMETS. XL, ThETCOBITEREZEE X, A& TH
W L—hF=TEHRE LTHR (150,10) ZAWVDZ L& L, FH/y 7 A 78H Q =1 msec
L¥5. UT, 3218 TSR NEOENF S vy (BT, Ya—hS—X b ERRE), 322
HCIEA Y —bAF 4 TEERD. |

321 Y3—ptN—X+PZFRPHY—FPRISATEHEETIES

(7, Ya— bR —X P EFRP Y —ER7 5 RACEETHIHEOFMEZITRD. 8L, Z0%H
&, Ya—brRX—2RN, BT NRN—ZRNERETRIREIT D, TNThOMESMEICRZEEXD
nN5. £ZT, UTOL) 2BEETITRS.
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3.2.1.1 #HFETIL

BR5ESEHO—R Lk, FRP 9 -2 I 22RO TER L HEOHIITO N THE
T5. BT EFAREIUITT. B, w 3Ny 7 FT70P—EREERL, w=1/Q T5X
BRB. I, Asp, ApRERENY I hA—Rb, V7R OBERERT. TE,
psp(nss, nB)s pre(nse, nrp) 13, BEFOL s — k=X, B 7 —X P OERTLZ
N nspg, np THBREOF—ERALRERL, Ya— b S—XFOEZNN—X N E% Lgp bits, T
YT R—R b+ DFEN—R MgE Lp bits L TB &,

c
NSB i, 0 <nrg+ns < Nomaz

53x8|'48x8 (3.21)
Ncmaz < nsg+n1B < Nomin

psp(n) =
c 1

nsB nsp+nLB 53x8|‘%§%1 ’

NLB ﬁ%z——ﬁ ) 0 <nsp+nLB < Ncmaz

53x8|'48x8] (3.22)

C 1

MLBhs5+nzs 53x3|'4£§%%'| ’

X7, N2 A T7HON—ZMNE, KTV VEBRTOIEE, BIUEESFONNy 7 FT7EEO

pre(nse,nLB) =
Ncmaez <1+ nsB < Nemin

BELY, ThEh, R A= Ap Gy g—hNA—R b, g RN—X R THBL

ALB+Asp’ ArptiAss

DL LTHEFTZITRD.

Reservation ° .
: N~ .. : Maximum Allowable
: Arival ST Number of Bursts- 5
Long Burst link i
) -
LB =@B(\n[_B:nSB)
C —~ .

K 3.24: Ya—brR_N—R P L NR—R b EBEXTIESOEFET IV

BEFOVa— bR MNED ngg, BT N—R B npp, Ny I A THDO/S—X MEHR
r THDHIREE (nsp, nrp, v) DEEREERS p.(nsp, nrp) EXTHOETH. £, FBHTORE
RERBCTEED, FRANSN—X MR ’G‘&)é%ﬁ@%ﬁﬂ% = {(nSB, TLLB)[ ngB +nNrg = n}
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ZEANTD. 2L, ZOEEOEROFIZEIEFIIFFESTIE (ascendant lexical order) &35, ¥

ebb, IR,

Ty = {(0:’2)3‘ 1, 1), (2: O)}

(3.23)

PoT, Ny 7 FTHA—RA LR rTHDIR, KRB, DEFRBEREZRI PRELEZHO

Zp(n)&TBE,

pr(2) = (-(0,2), pr(1,1), p-(0,2))

(3.24)

T, Ry 7 FTFOR—RAMNEB rTHIEBFREEEL I MREALLLOE P(r) £ T5.

TRbb,
P(T) = (PT(O)a Tty pr(NCmin))
SHiz, EEREBERZZTITZ L PE,

’Pz(P(O)5 P(l): P(z)s Tty P(K))

ERT

e, RBEBEBRERTH QI

( o o )
M A A]_ 0

My, A, A

0= 2 A 2
0 Mg_y Ag_y Rg1
" Mg Ax )

REL, Tiget h ROTFI My @ (i, j) BR m G, §) 1,

. Asp+Arp, ifi=j> T hominp
mk("":.?) = X ‘
0, otherwise

TEZ b3, &biT, BHYTF A, Ay IXTHLTH,

2 3
( Ak,o Ak,o 0 \
1 2 3
- Apa Apa A
Ap =
1 2 3
\ 0 Ak,NCmin'_'l AkyNCmin—l AkyNCmin"'l )
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(3.25) |

(3.26)

(3.271)

(3.28)

(3.29)



0 Ag

?

Ap=| 0o . (3.30)

0 AkyNCmin -1

0 0
THEXBNG. L, (1+1)x1 751 AL, @ G, j) BF o}, (,5) 13

ﬂLB(i,l—i)a 1f7'=.7
i (6,5) = psp(,i—14), ifi=j+1 (3.31)

0, otherwise

)
~Arg — Asp — prB(i,l — 1) — psp(i,l —4) —kw, ifi=j 0<k<K
—prp(i,1— 1) — usp(i,l — i) — kw ifi=j, k=K
af 1(3,5) = (1= (i i)~ ke, (3.32)
~ALg — Asg — prB(%, 1 — ) — usp(i, 1 — ), ifi=4, k=0
g 0, otherwise
Ix (1+1) 1731 A}, © (i, j) BF o}, (i, j) 1%,
AL, ifi=j
a31(,5) =4 Xsp, ifi=j—1 (333)
0, otherwise

TEREREXLND. T, (I+1)x (I+2) 75 Awy © G, 5) BE Ay G, §) 1%,

kw2SB —  ifi=34, | = Ngmin —1
Mea(i, 5) = Aue+iss - | (3.34)

kw;\;—};li-;\is—;, ifi=j—1, l=Ngmin—1

TEZbhD. LRV, FEREBFENI,
PO =0 (3.35)

LY, ZThEELZETLD, ﬁﬁﬁ%ﬁ%}?r(ns}h nLB) BRDBND.
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3.2.1.2 HMEHEEoEH

AIEI R LSBT REIC X VEH LB R IREBREE p,.(nsp, nrp) £V, T RITHERHEE
B»ELNE. £T, Ya—b R —X}H, & /{fz\-—x FERERDAN—T v b Ssp, Sppid,

K Nomin Nomin—J '

5513 =Lsgy. . 2. wss(,E)p(G,k) [bps] (3.36)
=0 jF=0 k=0 ‘
K Nszn NCmtn

Stp=Ligy. >, Y, #LB(J:k)Pz(J,k) [bps] - | (3-37)

=0 =0 k=0

TEZbND. 1#-T, HEEDOALV—F v b SiE,
S=Ssp+S1B [bps] B ’ (3.38)

7, FHRA/—R b Nop, NLpttZh2h,

K NC'm.rn NC'm n J

Nsp=3 3 Z U+is— 15— +A ———)pi(G,k) (3.39)

=0 j=0

K NCmtn Nomin—J

Nis=Y 3 5 (ki SE (k) (3.40

=0 j=0 k=0
TROOND. EHIT, FHRNAS—A &K Nsp, Nppd V), F3/8— R MEERR Tsp, Tip
PEHENB.

Tsp = Nsp/Ass [sec} ' (3.41)
Tig = N/t [sed ) ‘ (3.42)
WETIX, UECEH U AEREBEL b LI, Ya— b =R b Lo/ —2 b ZFRKIZFRP

P—ERISFRAERANTEE LIRS OEEFMEITRD.

3.2.1.3 tEEEFE

AEHTIE, FPS—X PRI 100 Byte D> a—hN—RZ b L 10 KByte D7 —2 %,
FRP 4—tER 7 FREANWTEX LEREOHERBIIOVWTIHMETS. ZZ T, L—FF= ¥
FA & LTHA (150 Mbps, 10 Mbps) ZAVY, /Sy 7 A 7K Q = 1.5 msec & 5. v T /13—
A b DOBFRIIANT D, Va—b =R FOBEHK A\sp: Arp%, 0.1:1, 1:1, 10:1, 100:1 &
LTI EITR oM. L, a7 —X L O&FRE03 LEETD. Z0O, ya—hS—2
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140 |
120 |
)
g 100¢f
>3
5 80 F
Q.
L
g 60 |
o
= 40 F
20
0
0.1:1
0.01 ¢
S
[0
o
°g’ 0.001 -
I.._
£
o
2]
%)
D 0.0001 ¢
43 X
Q
=
1e-05
0.1:1

Total —
ShortBurst 100Byte --—--
LongBurst 10KByte -------

-

1:1 10:1 100:1

Short burst:Long burst

X 3.25: BRHICEBZANL—F v FOE1L

I I

LongBurst 10KByte ——
ShortBurst 100Byte --—---

——

L i

1:1 10:1 1001

Short burst:Long burst

& 3.26: Bfric X B EHN— R FEEERROEL

r DB, FNFH 0.0003, 0.003, 0.03, BLUr03 & tt%’). FRATFE R 2K 3.25 8 L UK 3.26

2R

HEv, BEROEN10:1 BEE TIX, HREOTIIZIZEAER LAWY, LMALAERS, F
EREN 100:1 BEICRD E, Va— b A—X NOFEH N — R P ERERBIIEKICELTS. Li

55



LR b, HFRFRETRZDRVWABR —ER I FRE, H#RFHZ2TRS FRPH - RIS
2 & Wl U CRBSIC B 5B REMNE < [49], FH—E R 52 RMBETHBICBVTIE ABR
PRI TAOBEIIFERCREL DB LDLEEZIOND. ZDLS 2BEEITIE, ABR ¥—
BRI TADN Sy I OEEEY LT 5EOMBEERS LERSY, £, $—ERI T
| HEMLL, ENEERELTINRESET S L, FRP YA 5 ARANCERLTLS
FRAVEERD. EEL, BRbRENTIGLBY, ERHMLIE ML BRI, FRP
P—ERITATYa—b A=A bEETEHE, Y a—bA—Rblur I~ OARH
EOFAFREETHS.

3.22 AMU—LAFAFPEFRPH—PRISATEETEES

KHiTiL, CBRI—ER7 SABRBICTHLEEXLNTVE NS EYIDEFAL LT, B
71— 30 Mbps, 10 Mbps, FRIFEEGERS] 10 sec DRERRT Y VBRI LB > TRET S
bDEL, TN MNFL v 7% FRP —E R 7 FREFANWTER LIRS OHEEEIZONTE
55, ZOR, HEEE, (Crass Cmin) =(30 Mbps, 30 Mbps) &3 i (10 Mbps, 10 Mbps)
ERB. 3128TR LT FIRICESW TR REZR 32T d 2L, BHERTHRKR
Dy 7 ATRME 15 msec LFB. '

10000 3 1 1 1) I ¥ ]
F ' 30 Mbps —

PR 20 Mbps -
S 10 Mbps ¢
& 5 Mbps ..... ..;5....
‘g 1000 - .
|.....
E
@
w
)
pt 100 3
f1s] L
@
=

10 . 1 3 1 1 i !

02 03 04 05 06 07 08 09

Load

B 3.27: AU —ARXT 47 % FRP —E R 72Tk Lo OWHERRH
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REY, FHGEXEEBNPRIBRTEIZEBGNSE. 0L, FF—RIF2FHAN
CTF— 22 ERE LEBAICEFRRBE LRVE, BRTFHRBEO Ry 74712k, T
EBMIMAT S, #oT, CBRY—UAI FARHBE LTNB LD %, HICHE—EOHE
PELEVEL L, FEEEECHRLVR N —LBAF 1T E, RP—CRITRAEHNCE
ETRHZLIEIREETHEHEELOND. EEL, FRPYV—ERIZFZAD LSt v 7HHFRD
ERELT, BRFRHCERRLEZEEICL, Ny 737080 bFbAaVEE%TR 5 AR
ZEx b5, ZhEE, LLIETRRZLIK, CBRY¥—ERZ TR THERERHREN
FERRY, HEFEEER/NSTED. ZOEDITE, FPFEYIISATLRAF Y a—)
VIFREERETAIERTHNS 0 b a v EERHTERITRY. Z0OHE, CBRYP—EX 7 52N
P—ERAHRLTEINSe vy 7S FRP P —ER I FRATH—ERARFERLARY, F—EL R
REROTIEICED Ty JHEOBE/NPTT2 X 5. 3.38ETIE, FRP, CBR¥—E X7
7 ABEHETNVOFHEERIT2 O 85, T TIHENOBELDD, FEFRBIEIZ0 & LT3,
PE-T, BBRITFIHMOMERIT, LZB_REINF ey 77 FRT LRV a—Y VT EETE
THFRPIZXLTHEATES.

3.3 HBHEY—EXY S XBEEROMHREFME

INET, FRPY—ERIIFRABIRCBR I —ERZ TR0 Tt v 7HEFREMOMEE
FHEZA TR 272, AETIE, 200V —ER I FANBETIHIBITE T v 78HFR
OEBIZOWTFHETS. Py I7I7FRE LT, AVNI—A AT 4T2EL5. 2
nNoDrFe v 75RE, FRPYV—ERXZ7F X, CBRYyY—FERIFRIZEFENFNRETS &
ZZONTVAR, INBRKERY—ER I T RAEREIBLARV. XETIE, +rSevrr3
ADYP—ER T FA~DEE <y BV T DOFETOVTHEETS.

3.3.1 FRPHY—EXYFX, CBRY—ERYTRBHE (FRP Y—EXY 5 RIcH
LEFI5E) O
3.3.1.1 #BFETFL

7, FRPY—FYRIZFROM Ty 7H#ERE LT, L2 THESOEFTET V%K 3.28
WZRT. "= MNEBLITTRA NI —L AT A THEOBBEREEZNEN AL, Acgr £ T 5. S—2
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b FEIZEHR) Br Byte DIEESHICHE) N—RX M REXTELDETE. £/, ARV —AXF ¢
TIIHE CoppP B D BT O, TOREFRFMITIFES Tepr sec DBERHERESI bO LT3,
R, m iZHEASE Y S TONERA Y —AAF A TROKERL, TORAK M 13 |C/Ccar)
';Dméw%w&?é.:nMXFU—Ax?47W®%%%ﬁﬁﬂwz%@@ﬂ—xbﬁﬁﬁ
%K%ﬁfﬁﬁmk%<,XBUWA%?47@ﬁ%&%E€Lk%éKﬁ,N—x%@@@%
BBIRICHILTDENTFRENDIEDTHD. AU —ARXF 4 THEOEEH m OO CBR
P—ERIFADY—ERR 1,13,

V= e 0<m <M | (3.43)
Tearr , '

THEXZOND. AFRIZBWTIE, Y —ERAFORA R —AAF 4 7HEEIZLY, N—X MEEZ
B0 Y THRAEEAERTS. AN —ARXF 4 TEER m OROBRERIL (C — mCcpr)
Mbps TH DD, FREREHK Crioe ETCRRADFERIR Crin W LN ORIBHIERT
B Z L BFERIR/ SR M Nomaz(m), Nemin(m) 1, £hEh

C - mCCBR

NCmam(m) = J v ' ’ - (3.44)

Cmaz
C - mCCBR

) | « (3.45)

Nemin (m) = ’_

LT, RNN—A NN k THLIHROP—ERE u, 4 1T,

kgﬁf: 0< k < NCmaz(m)
P =q kE=mCom L Nomaz(m) < k < Nomin(m) (346)

Nemin(m) 3522088 1, Nomin < K
L, RRA—Z K kX, BROESEHFOS—R ML 1 LEEFOS—R M 0 OF
n+l CHEX BB, HlxiE, Copr =30 Mbps, B =10 KByte, (Crmag, Crmin) =(50 Mbps,
30 Mbps), E7EHRER C = 150 Mbps &£ 75 &, REBBRIIN 3.290 L5 1Kk 5. K,
Crmazy Crmin & BENTHMIT, THENRABREE, 35 CR/INFAHRTH Y 4 TR
PR SRR
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Stream Medigysweerswroee

CBR call , o
Arcr?val Loss link M: Maximum Allowable

AcsR -/ v (m) Number of CBRs

Mmn

Bur

3.28: FRP¥—tRI TR ($H%EHFT) &L CBRY—E R FABBETIHEDEFET L

m ALB ALB ALB ALB ALB ALB
M=5

Vs Acar

X 3.29: FRP 9 —E R 75X (Fb%FT) &L CBR YV —ERI FABERETIHESDOREEBN

4, CBRY¥—EYR7 FADFRANEENR m, FRP YV —ER I FRADRNS—X MR’k TH5D
K& (m, k) DEFIRBHEEE pr(m) ERTHOE L, RAN—R MM kTHEIERRERSES
RIMERBRLEZLOFPKR) T35, Thbb,
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P(E) = (5a(0), pe(L)s -+, pR(M)) | (3.47)
%7, EEREREBEZEZTITI MV PE,
P = (P(0), P(1), ---, P(K)) (3.48)

ERT. KL, KRRLEFTRARNN—AMIERL, RRCADZLOTE 53— M k%
BIFRS 52 L REERT S, N—X MRUICHIBEMIAVEEIE K — o i272 Y, KERNTIZ K
BHAREVEICRE L TIMERTRS.

&, BERO/S—ZAMNEB 0 OFF, Crin BHE LRBOZMTEER 2 TR 3 OFERE f(n) T
ETE, f(n) =(C—nCnin)/CcarTEZXBND. ZOR, E3.20k 0, REEBRESRITH Q 1,

Ag Ao )
M, A A 0
. My A As
Q= (3.49)
0 Mg.1 Ax_1 Ax_
N Mg Ax )

REL, MROITHI M1 <k < K), 440 <k < K), MO <k < K—1) D (i ,j) BEX
mi(i, 1) a(i, 5)s MG, §) RERERUTFTOLI K LTRD OIS,

. ij, ifi=j < f(1)
m(i i) =3 (3.50)
0, otherwise '
,
Vi, fe=37+1
AcBR; ifi=7-1<f(k)
L —Uik —nU; — AcBr — ALB, fi=7<f(k
a(i,j)={ ' ’ ) (3.51)
—{ik — nU; — ALB, iffk)<i=3<fQ1)
{ 0, otherwise
o Arp, ifi=j
Ak(4,7) = | (3.52)
0, otherwise
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HUELY, FERELIEND,
PQ=0 (3.53)

LY, THEMIILIREY, EEREBER p(m) ZRDHLND.

3.3.1.2 ftHEEEEOEH

AET TR EERIERE py(m) & b LT, EEHRLRETNLEND I T RDAA—T v b,
CBR ¥ —ER 7T ADFEE, BLUFRP F—E 225 ADEH A A— R b ELEM 2 E T3,

CBRYV—FERIFRADANL—T v Scerid,

K M _
Scer = CosrTcer Y, _ vipi(5) [bps] (3.54)
=0 j=1
ELTHEHTED., £, FRPY—EYR I FRADAN—TF v b S pid,
Q) k '
Sip=Br} 3 wip;(i) [bps] (3.55)
i=0 j=0

TEzbN3. UELY, EEDAL—T v b ST,
S = Scpr + SLB [bps] (3.56)
Ik vELRhD., £, FRPV—E X7 FROFEH RN AI—ZX M NI,

K M
N =33 ) | (357

i=0 j=0

ELTELND. 5T, FRP — ¥R 7 5 RAOEHN— X MNEZLERER] T3,

T =.——N [sec] (3.58)
ALB =
TExONB.

3.3.1.3 1AM

AT, 33128 CEL L-HEEEEZ L LIC, FRPY—EYRXRIFRE CBRYV—ERI T
APBELZEOMEFEEZITY . BT, FREFLR2VWIED, AN —A AT 4 THEOE—
7 V— b Ccgr = 30 Mbps, YHFFRERHE Topr = 10 sec &35, F£72, N—RA PRI, N—
A h& B =10 KByte, HFEME (Craz, Crmin)=(150 Mbps, 10 Mbps) & 35.
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%7, CBRY—ERITFRAOMTE v 7 DFRNEFIEELZFRP —E X7 5 ADA—2R
MERRRICS X AEBEMSB. bbb, ALY —ARXF 4 TIEORAER 0~3 ORO
SR FEOTHA— 2 ERRM AR 330107 F. Z0OHE, CBR F—E22 5 2ORMNEK
2LV, FRP ¥—E 27 5 A OEEH#RICHBART bR TV L RS2 L bIETHSE. Eic
FENDLBY, CBRY—ERI FADRAIEAS RBOIE bR oT, T -2 FER
B SABICRATS = L Ab»E.

RIZ, TENENO L Ty 7BHBEORRBILE X AEBIZOWTTMET 5. BTERE%K3.31
POE 334 IRT. £REL, BF, —HDI T AORMEERSRIHBEIE, b5 —F0s T
ZOAME 0.3 LEELTVS. |

0.1 , | ; | |
Q 1
@£ [
> i /E]
o . ‘
8 0.01 ¢ . A E
@ : ‘ ”
“‘8" </ A of
9 . - i 8 x
= T e e e e
B 0.001 g ?
Cg E | CBRx3 —— ]
S . CBRx2 -+-- |
2 [ | CBRx1 -&- |

CBRXO RV
0.0001 , . . | ,

0.2 0.3 0.4 0.5 0.6 0.7 0.8
FRP Class Traffic Load ,

¥ 3.30: FRP, CBR¥—ER 7 FRAEBETIHESD CBR V—¥E X7 5 ADZERNFEED FRP H—
ER 275 ADTHA -2 MERREICE 2 5 HE (b2 TE8)
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140 | -

120
)
g 100
=
5 80
o
-
2 60
S
40

20

) 0 1 i 1 i I

02 03 04 05 06 07 08

' Classé Load .

X 3.31: FRP, CBR YV —ER 7 FANEBETIHEEDFRP H—ER 7 FADERNAN—T
MZEZXHEE (FHEFTHE)

1 [ [} - 1 { T 1
: LoadCBR=0.3

0.1t

Call Loss Prob.

) 0-01 i 1 1 ! i
0.2 0.3 0.4 0.5 0.6 0.7 0.8

" Class? Load

X 3.32: FRP, CBR¥V—FE R ZANREBETIRED FRP Y— VY X7 S RADOEAEMHN CBR +—
ERY T AOMERICE: 5B (b2 TH) '
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- Throughput (Mbps)

140
120
100
80
60
40

20|
0

[ T 1 4

Total — 7
Class2 -----
Class3 ------ -

0.2

0.3

04 05 06 07 08
~Class3 Load

 E3.33: FRP, CBRY—ERI FABRRETHHED CBR P — LRI FROAMBANL—T v

- MEEZOEE (BLEHTHR)

Mean System Time (sec)“ .

0.1 f

0.01

0.2

1 ] 1 1

0.3

0.4 0.5 0.6 0.7 0.8

' Classé Load '

[ 3.34: FRP, CBR¥—F X7 5 ABRETZHEED CBR +—E X7 5 2DOARH FRP H—
ER7 TRADYEHGN— R NEERFREIIZE X HHE (BFbeHTHES)

64



X331, BLUH3.33LY, CBRY—ERISADIFS Ly ZIZFRPH—FERISADrS by
I DEFOEBOEREZTOTVOIA L, FRPY—EXZFZADM Tk v 7 CBR¥—F
RIFZADIF ey JORTHREB L THIZEALEEEZT VW ERyn35. ZhiX, FRP
F—ERIFADL T by S HEFRBRL R HTHE TR o TVBERDTHS. ThRDS,
P—EADKRTIZ L > THIRTEEBEL D L, TRBIIAEICHEARRICZEE @M, =
EEROTNWHFRPH—ERI TR ON—XNIHEIREZEVYETHH, FRPH—FERI 5 X
DRERBELRDICHEST, BEHENFRP VM —ER I FADON—RMNZEI VY THh AREE
BELRBIEDTHD. DD, HI3ANIFREINDLIIL, FRPH—ER I FROEAHMR LR
THDITE LR, CBRYP—VRIFAOHERIINPRIERD. #-T, TOX5IZFRP
P—ERIFADL Ty 7HBEARBPRLEHFTHOTHDIHRITIE, WL, FRP—v 27
FADN b vV ICHEBEAZEBEENICTFTI—EX 2T RoTWNRbDEEXLND. 7277
L, &ZFRZBNWTIL, CBRV—FRIFRAOEZMABLTYP—ERKTIZEY FRP ¥—E X
I FADN—AMIF D ETONIHFRBPERT 5728, K334 IZREND LI, CBR Y —
X2 T ADEENRE RBIZHEDFRP F— Y R 7 FRADFH — R MEEREITHEAT 3.

3.3.2 FRP, CBRY—EXIVFREEY (FRPY—ERIFANNY I F T E74
S i5E) OFME

3.3.2.1 #W\ETIL

WIT, FRPYV—ERIFAD F v ZHEAFRE LTy 73721725 BEOEFET L
%, X 3.351Z5~F. K¥F, Retrial Queue ERINTF=V—NE, RN 74725 8ELrET
MELT=bDTHY, EOV—ERE w i, w=1/Q TEXLND. &b, IFOI—E R
By BEW umald, BHEFTEHS LR, ThEhX (3.43), K (3.46) THx OB, 22
L, BRN—Z N EIE, Ny 72FT7F0OR—2A M r LEBEEFON—ZX N n OF1, 74+n T
5Ezbh3.
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CBR éervice Class

{CBRcall | o ink M:Maximum Allowable
i Arrival Number of CBR calls|

o \m

FRP ¢

KX 3.35: FRP ¥ —ERZ TR (RNyrF7%1(725) L CBRY—ERXRI FABRETHHEDORE

HEF IV

%7, CBRYV—ERX7 FRAOHERE m, GEFON—ZX MR, RNy 73750 - b
2 r THLHRRE (m, n, r) DEEREEEL p.(m, n) LETLDELETS. Fi2, Ny s47H
DN—AMEH r THOIEFREEEERI MERLEBOZE P(r) 75, Thbb,

P(T) = (P?‘(OD,O)7 cre apr(oﬁNCmin(O))a Pr(la 0)’ s, pr(1, NCmin(l)), e ,Pf(M, Ncmm(M)))(359)

biz, EERBERLZRTITNI bV PE,

P =(P(0), P(1), P(2),--,P(K)) | (3.60)
CrET
REEEBRERFTF] O 13,
([ 4, i \
Ml Al ./—\1 0
7, A, A
0= 2 42 2 (3.61)
0 Myg-1 Ax_1 Ak
\ MK A-K /

L, BTTH My RUTOL I 223,
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My = ’ (3.62)

0 M pm—1

S bHiz, NCmin(l) ROFTF| Mk,l D (i, 7) e mk,l(i, i,
Arp+kw, ifi=35-1

_ 0, otherwise

THExbNB. ¥7, Ak i,

A, A}, 0
Aky AL AL

Ag = (3.64)

! 2 3
Agm—2 Abm—2 Arm—2

0 Allc,M—l AI2:,M—1
S DI, Nemin(l) X Nomin(1=1) 1751 A 1, Noman (1) ROTTF AL | 38 £ Nomin (1) X Nomin(1+1)
1780 A |, ERTOD (i, j) BR of (G, 7), af (G, §), af (i, §) REATFOX 51223,

v, ifi=j

ai (i, ) = 4 (3.65)
0, otherwise

B ifi=j5+1
ai,l(i’j) =9 =V —ACBR— ALB— M,j — kw, ifi=3j (3.66)
0, otherwise
=72 L,
4
BL5 ifi=j5+1
o ALB, fi=7-1
a7 o(4,5) = | (3.67)
—vy~ AcBR — ALB — U j —kw, ifi=3j
{ 0, otherwise
Acgr, fi1=j

a},(3,5) = (3.68)
, 0, otherwise
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B, WA A 13,
( Ak 0 )

Aga : ,
Ap= (3.69)

\ 0 Apm-1 )
TEZOH, Nomin(l) ROFTF] Ay D (3, 5) BRA(, 5) 13,

ALB, if £ = j = Nomin(k »
Au@ﬂ={ 18, 8= = Nemin(k) (3.70)
0, otherwise
TExLNB. SEXY, PEREFERE,
PQ=0 | (3.71)

LY, TheE@{Ziizdy, EFREEEp,. (m, n) PROLND.

3.3.2.2 MEEREOEY

AIET CROIEEFREHERp (m, n) TH L, HERELRZETNTNOITRADAN—T
P, CBRY—ERJ FAOHHRRBLFRP ¥~ X7 FADFH/—R MEERE L E T

%5. CBR¥—FERIFRADAL—T v b Scgri,

K M Cnin(j) ‘
Scer=CcprTcar Y, > . vipi(,k) [bps] (3.712)
i=07=0 k=0
L LTEHTES., £/, FRPH—ERIS5RADAAL—T v b Sipld,
K M Cmin(4) , ‘
Stp=BrY.> > wuixpi(j,k) [bps] (3.73)
=0 j=0 k=0

LLTHELND. UEXD, BEEDAAL—T v b SiT,
S =Scpr+Srp [bps] : (3.74)

THEzZbID. ¥, FRP H—E R 7 5 AODFHHRN—A MK NI,
K M Cmin(j)

N=3>" > (i+&Ep(ik) | - (3.75)
1=035=0 k=0
TRBENSD. foT, FRP $—E 22 FADTH —2 b LR TiL,
T= N [sec] (3.76) |
~ALB
TRHLND.
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3.3.2.3 ftERESFE

AHITIE, 33228 CEHEN-HEEEL LT, FRP Y—EX7 55X L CBR¥—ER7Z
FAD L F v 7HERBE L EOMERFMELZIT). FRP P —ER 7 FAD/SA—R MER Ry
7AT7ETHI>EICLY, CBRY—ERI FADMIHERE W L TONIEEREI RSB
kﬁ%ﬁéné.ﬁ%%ﬁ?%é@%ﬁ@3+ﬁm&ﬁﬁm,&3x3@ﬁ%,bémem>
P—E R FADAKEEB S EHEOEREETRD. L, Ny 72 T7RERQ = 10 msec
LT5.

£7, CBRY—ERIFADL v 7 DRAFRICEKFELRL FRP —E X7 FRD/A—X
NERRRIC S 2B IOV THEERMEZ1T2 ). Z0O%HE, CBR ¥ — LR 5 RORAFHK
2LV, FRP 3 —ERJ FADERATFRICHBBRIT ONTWEIERDZELFETHD. BT
HRERZE336 II7T. HICREND LBV, CBRI—ERISRAORAMRERELREDITL
b2V, FHA—R MEERESRBICHEKRTS.

RIT, ZNENOL T vy 7ARBPEOHERIIEZ 2EEBIZOVWTEHMET 2. #R%, X3.37
POR3ATT. L, HHEHRTHELREKRIL, —H07 FRAOARERB S ELHEIC
i, b5 —HDITAOAKE 0.3 LEELTNS.

0.1 ¢ : : l | |
g . CBRx3 ——
8 : CBRX2 -+ |
z I CBRx1 - |
> CBRx0 -
8 o001 . _:
é E /,"’ ’---".E "..‘;\
: | ST ]
S e - = e 4
e T -
A AN LT BT e
B 0.001 frorrl T e _:
S for J
m : -
<
]
Q
=

0.0001 1 1 ) . .

0.2 03 04 0.5 0.6 0.7 0.8
FRP Class Traffic Load

X 3.36: FRP, CBR YV —E R 7 FARRETIHAD CBR — YR 7 T ADRNFEHN FRP
P—ER7TAOEHNN— R NEERHICEXDEE (RNy 747 2ITRIBE)
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140 | Total — o 4
FRP Class - '
120 CBR Class -~
™ N
g 100 L
g """""
S 80 /."”
Q. . . "’lf
£ P
2 eor ' .
o o ;
f 40 —"‘:;;r“f:-f ........................ : -
200 T ]
O ] 1] 1 i ol 1
062 03 04 05 06 07 08

FRP Class Traffic Load

K 3.37: FRP, CBRY—VER 7 FABREBETAIREDFRP y—ER 7 FADEHRAINL—T v
NeEZBHE (Ny 7 FT7RITRIBRE)

Call Loss Probability
(]

‘ CBR Class Traffic Load=0.5 — 1

CBR Class Traffic Load=0.3 ------ ]
CBR Class Traffic Load=0.2 -------
0.01 - . , . , l >
0.2 0.3 0.4 0.5 0.6 0.7 0.8
FRP Class Traffic Load

B 3.38: FRP, CBR ¥ — VX7 FABEETIHED FRP —E R 7 5 XOARKHN CBR ¥—
VYR FADMERICEZDRE (N 7 A7 272 5HE)
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1 1 i ¥ I

140 Total — 7

FRP Class ------

120 CBR Class - =

n

g 100

2

5 80

Q.

L

2 60

]

= 40 F T ]
20F -
O 1 1 1 ] L
02 03 04 05 06 07 08

CBR Class Traffic Load

X 3.39: FRP, CBR¥V—E R FANRBETIHRED CBR I —ELRIFRODBHRAN—T
MNZEZXBEE (N I7FT72TRIFE)

o
Y

0.01 f - FRP Class Traffic Load=05 — -
= FRP Class Traffic Load=0.3 - ]
[ FRP Class Traffic Load=0.2 ------ ]

Mean Burst Transfer Delay (sec)

0.001 I ] i 1 i
0.2 0.3 0.4 0.5 0.6 0.7 0.8
CBR Class Traffic Load

3.40: FRP, CBRY—YR I FANEBEETIHED CBR P—E R T 5 ADATREL/N—R
FMNEERRICEZDEE (Ny I A7 ETRIBE)
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UEDRIZREND LT, BOEFTREORITRER (K3.317 6 3.34) LB LT, H#EEIX
REENTBLT, Ny A T72TRIPRIIFRFCENLOLEXLND. LELREDL, Ay
AT OPREN Y 7 FTREE QUEETIIEBNEBEI LN LD, RICEER/ v 7 478
WIOWTIKRETRITRS. 727L, FRP¥—E X2 ?x, CBRU¥—ERZFRAENEThDOIFTEY
7ORFE 03 L L, Ny 7ATRHQ & 1 msec 2D 1 sec ETEILSRHAORRE TN 3.41
PHE 3431TF Y. F34NTTRENBLBY, FRPHV—ER I FRDNRy 7 F7EMERE LT
5T LY CBRY—ERI FADHRRIZOTPRNVOLOEBTRRALNBR, —FH Tk, Ay
A TEFTRIZEICEY, HB342TTENDLIITFRP 9~ R 7 TR OFEH N —X Mgk
BRAHEATS. LBLARRDL, FRPH—ER7 FRATREL LT, EAEHCHTIERSE
ﬁﬁbmﬁ,EﬁmﬁLT@%@%%ﬁ%@%&%#&77#»&%&E@b9&y&%%-a
AXHBELTVWBEZEZEZNIE, FRPH—ER7 S AOMELBHICLTCCBRY—ERS 5
ADERFETSEONE AY v MIKREW, HEL, +ocgsm Esgs0iniR, Ny
I ATEHMEPRIRELSBRETILERDD.

140 - Total —
FRP Class -
- 120 CBR Class - .
Y
S 100+ |
2
5 80 J
Q.
Py
S 60 _
e
S T .
20 r ' =
0 aaaal 'y P W ) 1 PR AT | N L b S,
0.001 0.01 0.1 1

Mean Backoff Time (sec)
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EBIZ, CBRY—ERXRIFZRT by 7 OEYEEERM Tepr, BETRE—27V—1b Cepr
DEBIZOVWTIHMETS. ZIZ T, Tepr = 1~100sec, Ccpg =10 Mbps, 30 Mbps & L, Xv
7 A 7BEIQ = 100 msec, FRP $—FE X7 5 X, CBR¥—ERXIZFADISk v 7 DBFHR %
NEN03 L LTRIET o7, BREE MM LE3LMIFT. ThE0RLY, 20077
RADAFRFELVHEIE, CBR ¥ —VR7 FRAOFHFREERM AR RDOICE LR -T
FRP $—E X7 5 XDFH— MEESMAE 2B 2 LAbhs. &bic, FHRERMIEA
=T yb, BREARIEEYSXRVIENRENL. ¥k, E—sL—hEELSEE
HEid, AV—7y b, FHA-R PEERRICIITNEEFZEBRREDNRRWVE, BT b—

RAYEVEAITIE, RIS L ORRCER RS S~ MK E <R BT, A
FIET 5.

BLEXD, FRP¥—ER2 520 St v 7k, CBRI—ERZFAD b Tt v 2 SHOEE
WWEBEBEZTIIWZ R’ ofz. #iZ, CBRY—FRZ7F5ADMF kv 27X FRP ¥—
ERISRDE T b v 7 AECHEEC & DAL LT, #IT, FRP H—EX 7 520
FNSe v /ABOEAICLS CBR 4—E 27 3 AOMEED LA, EOMEE L2 MEEL
2B, #ZT, UBETIZFRP 4 —E R 7 SADFEATEIRICEREZRIT, CBRY—ERZ52ZAD
hSEy s R EERICED TFAENERE LT OBBOFEETRS .
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ZZ T, FRP #—ER7 5 AOERERO LR Cup, 2ELSEBILICLD, HER LR
EZOVWTRNZEITRD. ZOXS 2Ty 7HEGFRCOVTD, EREZRITIAVEELE
BRI, 3.3.2.1 i, BIV 33228 ITRTENFREAND LI VENATRETHS. =L,
ARV =B AT AT m, RAN—R NS kTHERD FRP F—ER 7 FADH—E R
B g X, 2]t = max(0, 2) & L, |

kg’]%&y 0<k< NCma:c(m)
Pmpn = kcum—{mcm’f—c+0z,~m}+ ﬁl{ , ' Nomaz(m) €k < Nemin(m) — (3.77)

Clim— mcﬁ” ~C+4+Clim *
Nomin(m) Sim=lZmn il 4o Nomin < b

TEABNG. 127L, AL U—RRAF (TS m O, BREREER Coe TR HE
B Chin 27T LR RIBICEREFER/A— X F&%, EFNEN Nomaz(m), Nomin(m) &
#£1L, |

Cilim — [mCcar — C + Clim)

Cmaz

Nemaz(m) = | | ' (3.78)

Ciim — [mCcBr — C + Clim)

Nmin(m) = | - | . (3.79)

THEZbND. UEOEEZMZT, R (3.59) 56X (3.76) ZAVBZ LIZL Y, HEREDHR
HIATEBIZ 2 5.

FERFRIC LRERITRVBE L ARIZ, Ny 73 T78H Q =10 msec, CBR¥—E 275
ADNTEYIDE—I L —b Cepr = 30 Mbps, FHRFRERR Tepr = 10sec & L, Fi,
FRP ¥ —bERAIZFRADFSt v 7 OFEREHRO LBRE Cyy =120 Mbps; 90 Mbps, 60 Mbps &
LT, ERORWEE EOEBFMETRS. BREX 3471 5K 3.501277
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FRP YV —YRIFADI 7y 7 DAFMTHEFETHH, K349 END LI ITCBR ¥—F
ARIFADN T v s DAFHELL TS, FHERE Cuy PECEDLTAAL—Fy b itig e
AMEEDBRW., —F, FRPYH—ERXZ FAD LTt v 7 OARAEE LHEICIE, K 3470
FENDED 1T, UREE ERESEN DO L ROEES L ATy F RETBICES, ©
1L, FRPYV—ERISADRSE v 7 DAL—T v h REHR FRECEIR SN B 7= HThH 5.
LA LARRD, 34850, R EREREMEY CBRY—EX 27 IR0 St v 7 OMER
BIECRBZ LRYMB. Eie, H3.5005, B EREME SO LT — = F R
IFRELRDD, FOERFNIEERE ARV, LLELY, FRP ¥ —E R 7 5 ROERAERKIC L
BERTFELICED, FRPV—ERXIFRAD L Tt v 7 OFH A —2 MNEEREIISy L8+
3R, CBRY—ERIFADF Tty s ORHBRENRVEIMZID Z LB TE 5720, RN
RhFEy IHIBETHDLELD.

34 F&OH

AETIE, ATMLANICELE N T vy JHIEEFRL LT2 00 —ER7 T2 &KL LT
FME{TR o7, T, FRPYV—ERIFRD M F v 7HIFEAIRICTONT, BFTHFEIZLS
F R £ oC, WA L—F FxrUFR, BEOy 2 A TRMEH L L. 208
B, BRI, ERERLEXEHAL, BANRCIFILERELETTS2 J:@Hjﬂéé,l
(B RER, J/MHR) = (150,10) LW ) U— b F = VHRERW, Ny 3 7REEZ/MELE
FBAE, BLEVEEZEBONDZ LB yhofz. EHIZ, FRPY—ERIFATHHEEL TS H
by 77 FRACELTRNETRY, ToRHEEED Z L DOHKS/S—X M &EIZH 100 Byte
BETHY, £, Ny I/ FATRLOBEEZERTDE, APV —AAT 4T, FRP ¥—F
v7< JIATHREBELETHIN Iy 7E LTIEREETHDZ L&"LT. KRIZ, CBRY—E X7 T
AD LTy JHIEFRZBNTE, "—AMEEFON T v 72 EA TS LHEROFARH
BTT57), CBRYP—ERITFATHELTAE ISy 7L LTIE, FEETHILEZER
BICHLMZLE. &5IC, FRPY—ER 75X, BLUCBRY—ERY FAREBETZHED
HREICOWTHME L. 20fRE, CBRY—ERXRZ7F5RADF Tt v 7 DOHEEIX, FRP ¥ —E X
PITADR v 7EDREE RELLZTIZEBHLIIR o7, FRPY—EXIFZADL
Jey/HEERE LT, &b %%?Ti%é&ﬂyﬁﬂﬁ%:ﬁf:ﬁ BEOHBREITR o), WE
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OUERBEIINEL, FRPH—ER I FADARLERAILEL S CBR +—VY R 7 5 ADMHEE (LM
HTHEDITIE, FRPH—ERZFAD LTy 7 OERERICEBERIT 375 L0117
5T LBEHTHEIEBELMI L. |
%ﬁ@%ﬁ&bf@,Kﬁ?ﬁ%ﬁb&motABR#—E29§X%€bt%®ﬁ%%,ﬁ?
BT, BLOVI2b—Va RIVALPETILERDHD. SHIT, 32DF—ERI 5
AERHEL L, ATMLAN & LTRERV—ER I FRAOMEAEEZHLMITELERDS. &
FETIE, AEICRBNTHERE Ui ATM K8 1 BOWEEIERL, ATM RIS SEEREL
TRENRE LEFHMESSLETHSD. Z0L) 2BV TIE, B3 X2EFdaxrvay
DHEZZERIZANDLERD Y, X, ATMTHE 1 BOX v VU — 7 TRREEL bR
TR TFRDIDDFT =13~y F L EOURBICEER2 522 b0EEXOND. £, KETH,
HBELTIOOF—ERI FTREEXLR, FHOHELDOLD, RERI FADHE, BL
V&I TATRHELTRE N Ty JOMEHZ & SITHARI LRTER BV,

80



F4A4E

LRI ATM LAN (2B (T 2 i di 4l
HIZE D EREFTEHFNAN

BT, A4y FREEEESNIABCE T, BEOR Ay FERETS T E v 21, X
DORVEBDAAyFEZEBTDII Ty ZICHRTHERE S, ATMMAEIZBVTH, CBR
P—ERADL ST VC T L ITHERREZITRI P—ER I J AT, BREXITELHEORE
LOETOERIEBOTER SRR TILERSH DD, SRy Tk Tt v 7 IZERTFHICEK
THRIEERERY, AN—Ty FMET 5. X—XMFEFHHFEIZBNTSH, XN—ZXb D
LICHIRETFRTOILERDHD D, TOLI BBy FBITLDEREENLELED [50]. /2, |
—EREEALTCND VCHTHERI VB TONDIFERIIEVAELD. T74bb, VCHTRAE
BRY—CABRFELES. LELARRDL, N—X MEFRFHFRTIHBOME RIS U B8
REBEIEEITRI ZLICLY, HETHRBMOBEELZHMZ, S HIZ VC HORAFHLAEHET
EHTREENRHD. TIT, FETRAAyTFRERERENLBIBNT, Sy T7RBOERS
VCHTANV—Ty MTE L TAFERNA—R M FEHIEFROER S L LT Max-Min 7 & —f
FIZESHIEFREZRREL, TOAPIECOVWTY I alb—va VRESWEZRMEZITS
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4.1 Max-Min 7 O —4%l|

4.1.1 HEHE Max-Min 7 O—§|1

BT B VCHOAEHEER TS 7 o —HfFRUC Max-Min 7 2 —##235 5 [40]. Max-
Min 7 o —##TiIX, AR 2Ty vavriioty s v ERBEORERZFIATS
BREHDL” L LTESEINTWA. Max-Min 7 u—#l#Tix, £9REHEICESE, EROER
ﬁé%VCﬁ?ﬁéKﬁ%f%i5&%&%%%%5,N—xﬁ%ﬁ%ﬁﬁﬂm%wTMu¢mz
7u—HEEERL LS LTHE, FlRE, UTOLS CHIZEREEN— 2Bl tikko
TERTEB, |

N— R MEEEFICHET 2 EERERIL., FRBIYUEREZEHREE Y — TR LTEHT
. BRTNEREZR ok — SIHELEO ERERRIICH S 58 b & 18R 2
2w, BISUEFREERERTOLTO VC OFEEAHEERIZEDTS. Fl2E, K41ZBNT,
E#RLLIZVCI~3D3AD VCIZLVERASH, ERL2IZ VO3 BLITPVCLITI - THFS
T3, BREEFZ L5 150 Mbps £ 935 &, Max-Min 7 e—##lic L 3 VC ~DFEF
ﬁﬁ%h%hVCPW@Bwhmm,Wﬂlmh%maﬁé.:®i5k;hh»Mm7ﬁ~ﬁﬁ
TiZ, BFHH VCEOZWERE LB VC (VCI~VC3) DEIUEREZE L < RB XD ITRE
L, BYOEREMO VC (VC4) ~FIY Y TTWL, EFEHEEOBE, MREFREERY—<
DRDERBEFFAHHEERTEODOF—R~y FERB,

Max-Min Zu—#l#lZ A5 2 2tk V, AE#EEZERTDH L LBHIC, HEROFIFIAZR
BZERTES. LALANRD, Max-Min 7 n—$IETRHELTHRICLTEY, #REE
P—RITEROTRTOEROERRE, BLT, VC OEFRREEIEEL T SERSS. L
B oT, Y—"OHEW L 5P UFHEOELE, P ATLOEEEEL, BESELD. £,
Max-Min 7 v —H#EIIFROAFLRFEIE VW OIBRPOLRE|ENLOTHY, FRP ICEATS
BRI R2RNES LTI RS, T72bb, FRP Ti, =V FHKMOPE AR iZaxs e
VRERIZREL, XA MEERFIIEEIERETFHTIZLEERNLLTWDS. -7, %
KPS OHBBIYERIINL, aX7va VDR Ly FRELARFTIEGERICETEH
DHEDLICLTHRBILETR ZERBE LY. 22T, KETHE, VCHOATHEZTE
DIETHERLEED, BERAvFBRETIHRICL o TOR, A—R MIRTEHHIREY K5
THIDDOESBHFELREL, TOMEETEETRS.
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X 4.1: EEFIL

41.2 FRP 251} 3% 5% Max-Min 7 0 — &l 0=%8

2 HEE Max-Min 7 0 —8l#1% N— X N BRTFHFRICBOCERTI20H, UTFOHEE
7725, HBALvFit. TRTHOHABER T LI, VC =L ICES 5, KRG, TR
DERT—TNVERELTWNS., ZIZT,

o TEIYER . EEIC VCIRHLTEVETOHI, VCAERTO®ER. & VC 0F 48

DR BHNEREEXB X TR LR,

o TIREISER : BEEESICE 0T VO IRICH ) ST BRI H. BB L
FHERICH LT, #100 VCITHIY BT ORI BIRITHTICRE LB SR, RES S5,

o [TFHIFR  HEHTFHNERCIV FHEINEHER. FTHEINEERIZIBROFRESRY
pFop - A rASR A AN

AAYFIERBITD TF8) REYM] (Y LBIZL b RoT, TOTFT—TLAREHFEINS.

4.1.2.1 EERHEORE
1. FLLKAA—R MEEOXLBEENE LTS, EEMEE TIXUTO L 5 RAEBITRDNS.
o HLWA—RNDREE: N—X MNEEOMLEHRLE CEEEICIE, BEAERITHEIR
FREREVEREIND 72T —F A (BREZEMSRERICA» D FRAREEXESN
DHBEEN) EEZ VC O 1 BB ORBMIIH L TEH L, BRERFR L E/DFE
HERE2EmT 5.
o HIETHRIIZBHMEINTLEE: VCEBELEOTRTOTHEBIZEBNO THIRTRRRT)
T5E, ZEMRENODFRTHORNBEIEVERFIND Ny I TRV (BREE
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[BEBSRIZ 1725 IR S M B BT L) 12 k> TR TRRHE & TR
REMENS. LHOLRKD, BEEORRECTI SN BRI T ENERET
RSB BID, BEAEKIE TSR LIHENG 7 7 — K £ EEHL,
FHEROMERTRED . FRRRRE VL BRI b B8 S e FAE R

| (BEBETTOSNEBRORME) REXAERTEY, SR OB T
FHBROBELITR S . BENGREBRIE LV CHT TREbic =X k0%
B BT 5. | 7

. BEFRRRE BRSNS VOEE EOVThAOREN» bEH S, B
FHORKE BT BT RRRER LN L TN By 7 T — KRV ERE L
BEMERI, BRTRLERTT B0y 7 7 LRRERBHHADEE MM
5. AFRICBO TR BN TRE R R EERRE 85 L TRY,
SH L OVTHAOEIBICET 5L TR R AR E TES S,
| BETOERLES SN, BRTRARSREMERCERSND.

2. SEBIHMTRERC L ERETS L, B5% VCHTATIHET 5o, BEEE
UFIEIHT 5. TORR, TTIC 2 MEREFR TS VC (BETIRT 77 4
7 VC LFER) o8l 4T O A BEATE SN A TRIEL 55, UF CRACHEN %
SNEBILHEROEEIET 5 BMERIE LR EREROBEC VTR,

o BIEHHEOLENEM SN A X EEFOREAMAL, EEEOVTH
MORHIED BEM ST L— N EEBOE M L > TEHABROLEE 2 BOSNS
L, BRSNEEEEDOL— L L, BEOEHL—F LORBETRS. BEOEH
L— N OFBBOBEITIE, EBICENL— R 2BREhEL— NCEEL, SA—
A NEERRETD. S5I, BELOFTORMBICELL— R OEEEAT
B, BHEEEUEREALETING T 47— F AR EMTS. L— EEiEM
T B L SR O SR, BRESNEREAESETD L, SREE
YR TNy | | |
Hio, FLGBRSREL—F L9 bEEORH L— F OFRENTRELHS. 6
Z i, Efﬁ%;tﬁbrm&&;& VC B N—AMNGEEZRT L, BREBHBR LIRS, &
BOEPHALES OB SNEHERES— X MESMIES O VC THFAS L1
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SHEEITRED e, BUBRARNEND. LSLAERD, Z0L5%L—hEE
BANCH L TR BICRE L— b R RT5 L, BACEELE S B FTEERD
5. £IT, BEMERTETESENSEREALENL L, B0 0ER0EE%S
TREMSNEOBICEE L —h OEEEIT2S.

o HEEFNOZT BN SN HE: BEURRIERENY TR MCLVE
(D SEROBRSRET L & 2BASND &, BRUMERECL L
M52 LIk 08I0 ST OIS LOEROBEETAY, £EBITA—2 b0k
HL—F2EET5.

3. BEMMRIIN—RAMEESRT 5L, VL ToONLHEREEHKTS.

o N—ARAMREDKRT: N—RA+OBEEPRT T L, BMEAMRIIE D EToONIHR
PR THEDIT, BERERERENVEFETINE 72TV —FELEZEHL, RO/~
A b OEEERRFD. FRERERENVERE L ZHERIT, Y VCITHY HTEH
REREHRL, FREFSFIEZHEGTD.

4.1.2.2 ﬁ&%wﬁﬁ

-%ﬁ@%ﬁﬁ%ﬁéht&é{%%M%%@%mLt%ﬁ%%%ﬁt»%&%bt&ﬁ%ﬁ,
HEBERSFRLAKTD. FETRRT 2 ¥08E Max-Min 7 o —H#HEFR T, #Fi5k
FRBERITH L TREBRIIHEZ VC OTDDOEFERETFHL, o777 47 VCIZEID Y
TrHROFR L 2ITRD.

HHREREFIETE, XABIETEREERT7 7747 VORIZ 1 (FRTHEZERLT
W5 VC) ZMATebDTHEIL, FLLBVYUTHHEELRETS. £0%, UTown
THIOLEBEITRD.

1. BHEOFMEN WThiro VC OR/NFE#HRE TE o/RE I, HERTFHEE
HL, FRFHREEMEN LT DNy 7 U —FEAERERRERIC AT TES
5. &% VC ORBP THRRTHARMBREA ZZE L ZBEIE, T TICFHL
TWIHRZ BT 5.
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2. BHEOBRES T CIMEOTREE CTFRL T SR RELBL 5 HERHD.
MBOREBTTO L REIERTRER L CBERENTEY, C0X 7R
HENTIEL BB, COBEICH, RESIERTOEREACESAENHRE
COFRETRY, BYOBHEET 75 47 VC THETS.

3. HHEOHREFMBOTIME TTFHL TV IHREL THOHAITE, il
THILEBRETHOL, FRTHBEREMCTRRREFERS, KEOTREIC
BT 2. | |

2. BXU3. Tk, H¥ETHIIRIIL, THEBRIERTFHERELEZ VCEEB EOKED
TR L, BRF—TAD [ TSR] 2EFT5. |

wiz, BREEDI B, O VCBFHLTWARWERET 77 47 VC THEIT 3. 58l
L7FRIZEN T VC ILRFE Eh, V- M EEBAMELLFETINE Ny s/ U—FE
X o TH = RBSFR AR EARRICEHN TS, S0, FHRT—TAo IEHYE
) EEH L, BRLUBEHELVRER [FILHR 2EHTS.

EEL, TCCTHSNEBRITEOBRETHLE VCIL L - THBERSNERD, §
BESLFIECIIFEYORRL LAV, 5T, BREEOTATHEO VCIZE>TF
HMENTHVBHRICIE, TREEHRTHERLES L, ¥RTPHAKENEL LETLS
PRy 7 D= FEMT & o THRTFRO KB L R EMRRICERT .

BROBHULERSNHEE: —MRIT, VC OBE TR OXEMREEL,
—DEHEBED VC THE L TWS. #oT, BEEN CRRCH RTINS IR ML S
NE3HELHY, TOFERIIFAL VCLERIFHREPREILTLHRERDD. £2T,
AT E MR OEY L S RERSER AV LTINS 7 4V —F A2 RETS
L, EAMCEERAENEHREL, TOREY LEERERHBL, UTFOS 50VTFh
HORBEFTS .

1. KB LRSS ERUER L FOHE L W REVEE: FREFIUERELF
WWEERENHREZAVD L, TR L EFLYFROBTRERETELERT
B, REMBIIHRFFILERLES L, HREFINAMEDEL EFTND Ny Y
U—FEAEREARRICERTE I LICL Y, HRERNOARELENTD. FEF
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U EREBCEA LA R RE LR B BRI s nE CORHL— F 2B, ~—
2 R ERET S .

2. FEY LAFRSHFEFRYEREAVFOFREL VNS WVEES: REBITELRCE
ERENEBREICE > THRETIOL, REOMEIHRERSER L 25
T5. BRI TEREYEET—TA0 [ FRRR B E AR, [RE% )
20273, ‘

BRESILFER R > TOARV IS S SR ER L ER LS RIE L Sa I, BRT
WEREARZELLbOL LTRESTRS.

o BELHROBRENERSNHE: FRILUHRAEE L L2E L SRl wLdes
FRENHRRIRE > THBOFIL 21T, Thbb, BRFA—TAHO [HLER)
FEFL, [FREE) % 010T 5. BB EOTT OIS CRIBRELENR LiE
BTz, BEARKL ) BRNETESEA LRIy U— R EAREHEh, 2E
BRI R E B O T MEMENS . REANRIERNETEN L CES AT
Teb—hiZfEwy, EEBIZEHV—FNEZEETS.

4.1.2.3 ¥49¥E Max-Min 7 O—§I#IZE (T 5 414646

Fl 2T, K41ZB8NT, §TIIVCL, V2 BIVVCL PHEEHZFIVETHHh, S—ZX+D
EEZfToTWEb0 LT3, L, FRThoOFLUFRIT VC1, VC2 2875 Mbps, VC4 3
150 Mbps TH 5. 7o, KHIFER A v F, WRICBT ILEBREIZ0 & LTWD. EEMSHEEK
S3ITBVTH 2N — A MEEOERBRBAE L HE, SSIIERTHERELZAAL YT NLIZ
REETSD (K 4.2(2)). AAvF N1iXE#HR L1 (Déﬁ%: VC3ZEDET 7T 47 VCE3 *c%}%u
L, VC1, VC2 O##% 50 Mbps TFHL, EXHLV—FOEEZ S1 BLUS2 KBTS, £
7=, FIBRFIZ VC3 IZ 50 Mbps OHFIRZEFIL L, FHIRFHERELICEY L—b (50 Mbps) 2&
ERABA A vF N2 REZTS (K 4.20b). AAvF N2 IERFHEREAEEETSE, E
BRL2 DEE 150 Mbps 27 75 47 VC ¥ 2 Tho7ff (T5Mbps) &, BEICEMIEBERENT
B YHIR (50Mbps) BT, TOER, XAy FiTL H/hEV 50 Mbps THIRDOREIY 21T
W, ALy F NS ~FREAREETS. &bic, Y OFR 100 Mbps £ VC4 OFHAERE L,
S4 ~150 Mbps #*5 100 Mbps ~DZFEHV— M EEZENTD. £, V—FEEZBEHENE
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EfFMNEER S1, S2 BBEMV—F ~OFRBFLERELVEZEH T2 LR, EHL—F (75
Mbps) ZiE& L — b (50 Mbps) KEE T3 (K 4.2(c)). AAvF N3 IZFHEN 2 ZE/EFK DI
~NEREL, WRD3RFHEVCEERENLEE V- P EEERRR S3 ICER TS, i, &
ERIER S4 ITBRH NV — P ~OBFISER LA EMTS L FRFIZ, FHL—b (150 Mbps) 2
fMl—b (100 Mbps) CEETD. R A vF NLITEEMEEK S1, S2 »o0EHRFRNEREL
FRIEL, BROFELET, BRFASERLLER (v F N2 (CERT5 (F4.2(d)). 2
ISR S3 IEM S iz L— b (50 Mbps) CORBMTHHMBE L L ERHL, £EBICL—F
50 Mbps TR—X MEREZETD. T, Ay F N2 IHEEFIUEREALZZEL, VC4
~DOERFEFEEIT, BV ERAA v TFNI~EETS. Ay FN2iX, 2fFLE VCL, VC2
DEFEBEBFFLNERENVZEDNTHOZEMER DL, D2 IC&EXL, ZEMHEKREFLL—b 2%
BRBRKICEETS (M4.2(e). FRESRELNVEZZELEER A vFIiE, 50 Mbps ¥ VC3 i
FOYTH., £/, FEMEEKS], S2 IREFEMHERPOOBHELEREL, BOEShiL—
b (EB56H 50 Mbps) TOHEBEEREALEZEE TS, ZOXHKXLT, VC3 OBKTHE
RITH L, BEETHEROBRILRTOH, COFER, TLETIhO VC OFLHHEKIZ VC1~V(C3
50 Mbps, VC4 100 Mbps & 7221, E48 Max-Min 7 o —#iffl & FIEROBILIZA 5.

UEDES I, ¥H¥EH Max-Min 7 0 —HIE T, £X A v FIHBLEOREE 55 HBR
R, ENTNOESGERICETHIFRE D LITATLRERFI L 2TREO LT3, Ll
b, RICEHEEFHERELEZEHLTHD, N—XNEHZEBT I ETITE, NEFAERE
EBIUVER Ay FIIBIT LB MBS OBENELD. iz, 1D VC ~OFIRRELICLY
WETHRRE L R DFRRERH DD, BEOX A F (ER) 28HE T3 VC IIHFRTHOICKK
THOWRUERKE <25, LERoT, HEEAFNORSITITEAR /v F (ER) Ktk 5R2
PRELEE. |

4.2 EREFHE

4

3 vEFIL

m
’

421 Y=alb-—

AETIE, H43TRTHEERRLL, YIal—va il VERBMEEOEETMELT
5. MIINL 2D NLETOD4 2D ATM A A v Fhnbieh, 4 KOER (L1 25 Le) BHEETFH
DORFEERD. Kz, SIS S5IXREMNER, D125 D5 BRREMHEKEEZNETLET.
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82 ..

83

] : Bandwidth Reservation )
Request Cell S4 D4 (a)

1 : Bandwidth Reservation
Request Cell S4 D4

: Rate Change
Notification Cell (b)

| : Bandwidth Reservation h
Request Cell S4 , D4
 Rate Change : Reallocation
Notification Cell Request Cell (c)
S1 D1
s2 AVt —|p2
ca-. - L
s3 m———-— i by, ‘_"'
VC3 L T L2
¥ vca
: Bandwidth Reservation
Request Cell S4 D4
: Rate Change : Reallocation
Notification Cell Request Cell (d)

s2 .7

: Bandwidth Reservation
Request Cell S4 D4

EEA

:Rate Change - - : Reallocation : Confirm
Notification Cell Request Cell Request Cell (e)

X 4.2: $¥58%E Max-Min 72— & 2 F58H 44
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B 43 YIalb—va BETN

ERENDOEREERIL 150 Mbps & 5. EEHER-A A v FHOGHREL: 1 L Any M
B (150Mbps THY 2.7usec, B 500m) & L, A Ay FHOEREMEES2TEL < 1~60
ARy bR (BXE 500m~30km) L EIES. FILIEEREHREIENS 40 ELRT Y b
BEORE, VO3 O FREREEX 122 ZA R 1w v MR (M 61km) &5, £TDVC R
FIRFCHR 2 EMA L2384, Max-Min 7 o —##lIc £50 8R4 TIF, VC1~VC3 BI T
VC5~VC6 DFIHHIKIZ 50 Mbps, VC3 DOFLSEHRIL 100 Mbps & 725,
Fiz, FEHAN—R b YA XIEFEH 100 KByte DIREDFHICHEI D LT3, N—R MEERT
PORDNA—RANBEEFTORFMOBEIMCEI bOL L, TOEHIT, BFipE 527,

R—Z b+ % 1024 x (1.0 — p)
p X 53

ELTHEHHLE. LeRoT, EROWE~OAN NS v 7B, GIRBEREZSICL VEST5.
7o, HEFMEICBVTIE, VC BN % 10,000 BEE LKBETCYIab—ar?

sec

T o7z,

AETH, Max-Min 7 v —HICE-S SHERBISHESFR (LT, £92 Max-Min ), *
SYBE Max-Min 7 v —HllC &3 <HE S HES R (FOBE Max-Min HR), BLT, Max-
Min 7 2 —HlidITHT, FRTRORMEIII NNy 7 37 2T o BICHETREST S HEEX (S
7 A7 HN) [43] © 3 FRERHRITHERFMEETTD . £PE Max-Min FRTIE, £TORERH
RITFHETFREREFREELIT) — NS L TEET 58, BEMHEKR L —HOGHRE
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EXZEEARAROMNEBICELOTELL, VC3DORALFMEMEEDN1/2 L L. i, HRTFHE
R DEH N v 7 F 7] % 150Mbps TO/S— R MRERE DK 3 % (6,000 ZL 21 v R
(% 16msec)) [43] LF 5. £FEL, Ny 7 FT7HRTIE, HICERERICE LV 150 Mbps TO
HETFREITD. '

4.2.2 BHRXOHERELETME

=9, K44, Ny 7 FT7FHFRBLITEPE Max-Min FROBH & AV—7 v b DBEFE LR
. L, ERMEEREERNE 1B Ay bPRH LTS, RiCE, FITEANTEDL VCED
ZWEH L1 L83 VC1, VC2 BLWRVC3 DR EZTRYT. £/, Thbdo VCiFhFh 1
Ty, 2R TBIRIEF Yy VCTHB. EL, ZITR Ay X VCoOEHETAH
REEERTDILDLTS.

PERDNR Yy 7 A T7HFRTRERERERIZZE LWL —F TCOFRTFHELIT) 2D, BARRIC
REFRTHIRBOBERTARY, AA—Ty bBETTE. Ny 7FT7HFXTIEVC ORATS
ETOEBRIIH L THERTFHNLIRDTILERH D7D, Ty TEOKENWLDIZERAL—T >
bﬁﬁ?bfwéibtﬁof,ﬁ—@ﬁ%kﬁéVC%@%D%T%&K@LTK&ﬁ&ﬁ%
CRoTVG.

—7%, BizrRshdeBY, £9% Max-Min TR TiE, HFREZEE TV —"PHENOLTO
EROERREEZEEL, BEREAVTHEZE VL TH72D, VCHOATEHEREREINT
W5, 2 LEARFRICE, Sy PEOSWVCl, VC3RZNATHhER L2 BLTER LS, L4
TOFREIEOREELRT, ANV—Ty FBIETTS. HRIZ, K45Z¥08E Max-Min FR
OHREZTT. £PR Max-Min FRE R, Sy 7L BHEER/ SN, £, KAHFRT
i FRP 2 BV B RBINEIEE1T ) 720, HFRTFHORROBEENEL, ATFERCLE
BH/han,

4.2.3 EHEEREOXE

H T Max-Min TR THEIER TG L ERFILKE T E TO2R L E LT RIGREL S
DOREASETHY, GIRBEREOBEZ?ZERTILERDHD. £ T, XETIE, EREHK
BIEREZ 1~60 B4 A2 v FREIERISE, ZOBBICOVWTHETS. 1Hxy 7 VCTh
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0.3 T T
0.25
0.2

0.15

Throughput

0.1

0.05 o -

0 1 ' " 1 i 1
0.1 , 0.2 . 0.3
: Load :

B 4.4: w7 AT HRS EUEBE Max-Min FRICHT 5 A& ANL—T v b

0.3 — , ;
VC1 —

0.25 | vaa .

— 027 i
-
Q.
L

2015 -
o
=

01 r .

0.05 .

O ] 1 1
0.1 0.2 0.3

Load

X 4.5: 8% Max-Min 7 1 "‘%’J@fﬂ&lﬁﬁ AREFEAN—F vk
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0.3 | ]
S
2 0z2rf Centralized — A
= : : Distributed -
£ 015} Backoff - .
[@)] - .
=3
<)
= 01 F"
= Load=0.1

0.05 | : ' .

0 1 | i ) ;

0 10 20 30 40 50 60
Link Propagation Delay (slot)

X 4.6: VC4 2B} B EIBMCHGEIE L A—T7 v b

1 1 1 I 1

037 Centralized — 7
Distributed -

i Backoff - ]
0-25 Load=0.3,

o
o

(=
-
(4)}

e
b

Throughput (VC1)

o
o
a

0 10 20 30 40 50 60
Link Propagation Delay (slot) -

4.7 VC3 1234 5 ERUEREEIE L AL —F » |k
5 VCL DAR 0.1 BLT0.3 DD, AN—T7 v b & EBRMEEHBEOBEFE K 4.61277F. 7=7FL,

Kt “Centralized” {38 P8 Max-Min F3, “Distributed” iZ¥438% Max-Min 7=, “Backoff”
By 7 7 FRROEREEZEFRLFRRT. Bk ‘97 ARRBNHEEITE, $28E Max-Min FR

93



LRy 7 AT FRCERTHRIC L BHESERRONER, 15y 7 VC TREREBENE
NS, EREINEEEROB I L AR HE ) R |

b, Ry PEOKENVC EOWTH, VO LEEE, ARREVSAICEY L s ERE
@%%ﬁ@%ﬁ@ﬁﬁmﬁmuiéﬁ%%mméw(@¢n.Lmbaﬁe,ﬁﬁﬁ%<&5e,
%wémﬁ%mmé.%mﬁwmsmmﬁﬁmﬁ%ﬁmgd%%ﬁ%%%ﬁatb%ﬁ%%m%
BTB oL iiel, EEERGIEENEICE BEBRRITIC VD, BITEE LikiEs
R L LR, VO3 ISy 7ERSVED, H44dcbRENs LBy, BAFRIIIR
N—Ty hBMETTSH. £y s 21‘777“:‘:?2'(*&, Max-Min 7 n—#l#l 2177, HICERER
S LWEHROBIS ¥ ERT 5700, BEHKAICE bRVERTHICKRK T BRERERY, A
A—F o NBETTSE. —F, EH8E Max-Min FRITBIRGEHIRES 2175 720, Ny s 47K
RUITHAREETFOCRBTIEERED. LALARRS, EREREENSKE (BRI, #
IREEIS ORI RE MR EET 5 TOBERBREAT 572, BHEREYHE+
SRBREEHIT B ERTERVRBIESTLES. Z0kd, RICRENEEED, EE
WEBEN HHRERE <D & (40 BAR Ty bR 100 psec), /Sy 7 AT7HAELY bAL—
Zy P RETTS. | | | |

43 FEH

| AWTH, ATM LAN (081 55— % FEHETRFRE MR E LEATEORMETA o7
AT, VCMOATHZERT 57 b Max-Min 72— SR <— % M ERFRHRICES L
HERE, TORPEEYIab—VaritdoTRLE.

BEPIRE LT, BEFKTHBEHEE Max-Min FRITE D, B2 X A »F BOEHESR
BIEH 50 B R 1y R (9 130usec, 25km FREE) LAT O/MREZ2MIZE VT, Max-Min 7
B S e AT RIS AT TH B = & RE b AR ok. &b, AFRTHE
B IEEIL AT 5 T LITE ), BRTHOAKOMELIE X, BOAL—Fy FEBB T L
RTEBCLRALMCA T, SHTEMBERIOKE VERICOVTOADRFRERH
THEIVERHDIHODOEEZSD. '
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B5E

ATMBBIZHIT B NN—X M BFHFTHARIC
£ BDEERT — X EE DO ERETE

FRP KBV, T—#FHOMBELELT, Fa—FIdEER¥$ s LIk, A=}
BATCHR P EE TS, BATHEREL BT T, UK - CORREESKER T
B, N—XFDOZMOTUEDOFRIZBDLL T, BEERTLRFAGEEERMSOFLRMEL
#2%. ZZT, KETH VP (Virtual Path)/VC (Virtual Circuit) #4 [51] %A L ATM 8
FPRETH. 720D, VPE2HOHP LD VR /—FETRELTHDHLDEL, VP 2L5EIL
EVCEANTA—R L EETHbOLTE. £k, 2—FL LTF— FHFERRL L,
DEHL— MR LORBICLVRETED DL TS,

Z—FNoT — FEEOTDOEGERBBETD &, BIXTORADOZTTREER,
ZA/EERET S, ZTMT RO /S—R MEREERBRBETD &, HITEORRATO VP
DEEZFEEZFAR, BVYTE VCF ¥ RXNOEGEEREEL2—FITEHTS. EEEFEERR2VE
AL, £EOAA—RFOEHBERKIL, VCF X RNVCEERNTEDIETELED. ZOLIRF
KiL, /SR B TOBEERRAH (Fast Circuit Switching) DERZ BETLOTH Y, #dt
ZEARUTHR, LY THRLFREIV L TRTRIEN, N—RPTLIZHERZF VY TEID
DA =R~y FREEEE RS, FETIE, EFEO LD 72/3—X b B COFREEFRIESH
e T — FEFEOTHE LT FEICEL o TITRY, BHE72 VP FrXVvofEEERNT5. &2
B, MHBEFREZANT, SATFATATRETTOT7 7 ANVEBEEDEREFMEITR 272D
3Bk ([52) B3 5.
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