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ABSTRACT

ATM Network (Asynchronous Transfer Mode), the high-speed network, support
all kind of traffic transfer (Video, Voice, and Data) by using “Packet Switching Technique”
which can be able to pass traffic through network with high speed. In ATM network technology,
there are 4 classes of service; Constant Bit Rate (CBR), Variable Bit Rate (VBR), Available Bit
Rate (ABR), and Unspecified Bit Rate (VBR) to support the traffic transfer as per requested and
guarantee the Quality of Service (QoS) by using parameters of each class of service to control.

The way to fix the ATM Network Services price will be differed since the different of
Class of Service, Quality of Service, and related parameters. However, most of service price is
fixed by transfer bit rate (per Megabits). Otherwise, the operational cost, for example cable
installation, equipment rental, is a part of the price, too. Thus, this service guideline analysis have

to use those factors as a core factors to consider about pricing of services.
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993A19910N15 Multiplex UV Synchronous Time Division $91M3dnass 1Msde1IeNs

uaazHAINIY NU

[ £ 4
@ A

' <] T LY ! .
158918 ATM 1UTZVY Switch Hun® Tunso41 ATM 11U (i¢ing Connection H11156)

dedeyaiaiu 18 Tav lidoesolRgBuduas oron

msaedoya Traffic A19YWILIATONIY ATM ﬂzé’mﬁwmmﬂm%’agamfhﬂgu‘lﬁ’agﬂugﬂ
WUUTEY ATM Cell fou idassdurhuszudedyayaludnlaems Fusvhmsnaou
ATM Cell #id5undunidudeyaduiimiousudums msilfimafiivuinduuazasd
TW1nile'ld31M Delay veemsderiunietrouaznmsifountasues Delay fsdiga Taol
nolfiRa Overhead snowiAu'ly wasdaudnuazios Ml ATM anunsasesy Traffic 12
#OA13IAA Delay 14 Hoanio3ale 59w Traffic i 1adon151An Delay Aifoun 15U Traffic
Foyadinmsduilugaeg Bursty) dwgduvumsdefeyaves ATM fu szfuuvy
Connection-Oriented N@1378 923M358319 Connection MnAUNIHaIIN Tnodmuaidu

d' 1 ' Yy 24 A& 1 ¥ A 1oy g o .
NHNNUUUDUNDU UAITUTUAIVDYD lilﬂ?fﬁ‘llﬂﬂ;l‘mﬁi%ﬂﬂﬂ Connection
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wee  mwnaey i
2

Analog / Digital
Packetization

cell woarfoygrenioy r:' cell voarfgygronm

Asynchronous multiplexing

W\ \ &
31 2.3 mAtANUGIMYEI ATM

2.3 ATM Cell
ATM Cell #9319817 53 Bytes tis0aniilu 2 d1ufa
Header 5 Bytes

Information Field / Payload 48 Bytes

HEADER

51U 2.4 199 ATM

2.3.1 Cell Header
#7274 Header ¥04508 ATM gﬂﬁmﬂ%ﬁ@qhﬂclumsv}’}awim?m fwanudomsuay
uSmsms Inavesdeyn swazdvavesdoyaiifueyludiuves Header vglimiousunn
L) %uag:ﬁ'udummfuq f1A9QNAIHIY Interface Ysztnnlaog Favsooniu
1. User-Network Interface (UNI) oF ‘U’lUﬂ‘liL‘T} 2UAD ATM End-system (Host, Router,
etc.) 191711 ATM Switch 39384 Transmission Media
2. Network-Node Interface / Network-Network Interface (NNI) GEUTUmSL‘?;mJGiE)
ATM Switch 2 #d1&281114 151 Physical / Logical Link 5¥11319 ATM Switch 2 #2

ieuanasy NNI Protocol



—> 1315 Generic Flow Control (GFC)
—> 4bitusnvouwagnldlag VPI Field

= @115051 VPI Space vu1alvg)1d
L4 1
—> 14 UNI uaz NNI inthimsiaumieudy

NNI Cells

Generic Flow Control Virtual Path Identifier

Virtual Path identifier (continued) Virtual Channel Identifier

Virtual Channel Identifier (continued)
Call Loss

Payload Type Identifier Priority

Virtual Channel Identifier (continued)

Header Error Control

Payload Data

31 2.6 ATM Cell Header (UNI)

ninguaasiifufedny oo Header filf1-UNI Interface TnefiswaziBondedl
1. Generic Flow Control (GFC) fi® daumuﬂums"lwamm%gama UNI Interface
2. Virtual Path Identifier W02 Virtual Channel Identifier
® uday Virwal Path (VP) wsgnimunlavinaviiseyogluilod Virual Path
Identifier (VPI) meluu@ag Virtual Path 931/52nouflenaty Virtual Channel

1 ° LY o $ J
(VC) ufiag Virtual Channel vzgnfimuameds lasdamufissy 13luiled virtal



Channel Identifier (VCI) $09&fqyey1®4 Virtual Channel 9zvhimsiSousessning
ailnssl ATM fifhdsAnadedonisduoyg
® Virtual Path UfAz8UAMISOUITY Virtual Channel 1499 65,536 Fosluranfen
fiu 198 Virtual Channel usiazd29ni1Mualag Virtual Channel Identifier $143U 16
bit
3. Payload Type Identifier (PT) 1Suaailszinndeyaludiuves Payload Wy uaash
ﬂu%’agaﬂszmw OA&M (Operation, Administration and Maintenance) ﬂ?ﬂ‘ﬁ'ﬂy‘a
Traffic 061981 15znoud0 3 T faff
finfi 1 Huanehld Aar Talumssmua Format Wiudeyagnld Tu AALS
(ATM Adaptation Layer 5) %zuan’iuf]uwaﬁwqﬂ (Trailing Cell) v89
SAR-PDU (Segmentation and Reassembly - Protocol Data Unit)

[l
a ool

UNN 2 Explicit Forward Congestion Control Indication (EFCI) céﬁwmﬁaué’i"u’h
01992 14T UmadTlo 0N INIRANSTURS (Congestion) Y99 Traffic Sulu
U19AWNUI 1Y Virtual Circuit

find 3 dusnanuuanmeseninewa OA&M fuadoya (Data Cell)
158 OA&M (Operation, Administration, and Maintenance)
®  Operations : Fault & Performance Management
®  Administration : Addressing, Data Collection & Usage Monitoring)
®  Maintenance  : Analysis, Diagnosis & Repair of Network Fault

4. Cell Lost Priority (CLP) fhiinves cLP gadmiilu "1v Avineanudn wieve
ansofamaiingldnInAAMS AU Ve Tratfic 41

S. Header Error Control (HEC) l¥asnduanufanwain (Error) 1nwizluaiuwss

L4
Header n11 1 1815 dmivassndunnuianataludiuves Payload

2.3.2 Cell Payload
] 1 14 [}
YULNAIMUDY  Overhead gnlFlasnToduionsawazysmsmsiyeunadeya o

o

dauvesiladdoyafifonit Payload vxgnlddmiudedoyavesdlduimsrminiois ATM
o o o A U at
ATM Switch vvimssudeyavesdldusns worveglugiuuuves ATM Cell nTods

q 1 ' S &L o o P 4 [y
1119 ATM Cell 1wy 1Foe doyanTeuwvng asduiudesfonuauieldidiiugtuuuves

ATM Taol¥nszurumsulfeuiiSondt Segmentation and Reassembly (SAR) n151435n13
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4
° o=y o T 1 T [
Y09 SAR Heowzhlddandeyaiidvvesdeyamsnruguegde o1vdwwalddmmiu

M5a9Y0YD Traffic 939 11ife 48 bytes 714

2.3.3 Segmentation and Reassembly (SAR)
SAR 1} ol Y09 Adaptation Layer @9aeihinsnldou Format vesdoyn iwu wsuild
mmm’;'luﬂqmlm SMDS / Connectionless Network Access Protocol (CLNAP) "lﬂtﬂuﬂam’fa
yavesa ATM NHYUIA 48 bytes AIN
[ =1 [} PR v . o a a 9 VoA
msuiidoyaseniludiue ASond1 Segmentation vrgpANTUMsNUMOTUAdNGUn
7199 Ingress Point 404in30418 ATM dauiiaiedusuizendign Egress Point 9357udoya

' ' Y 9 o o 9 o a & ~ t
Lmazmuwmwnmﬂumagammn HIVLLTUNIINTT Reassembly

2.4 Tﬂsaﬁ%’n ATM Protocol

14

[ T £ 4
Tumsulasugduesdeya Traffic ez lddel¥idlu ATM cell siu fdunsumsulasdioya

e

s

b4 £ 4
3 seAuFuUnane lAun seAuYu ATM Adaptation Layer (AAL) 5$AUTW ATM Layer Lo

E
SETAUBU Physical Layer

i Information Flow J

[ AAL Adaptation ‘
of data to the cell structure

[ATM Switching & Multiplexing Cell }

Y
| Physical Adaptation l
of data to transmission medium

] Transmission Medium |

51 2.7 nrasduneumsdetoyaves ATM
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ATM Protocol itjeonilu 3 seau ‘ldun

1.

Physical Layer (PHY)
Fudedmuafiorsudnidyyailflunsdidyaa Digial  daegraly
mah ATM 19 lunevieTnsauuauiy 18udnisinnldsudu SONET
(Synchronous Optical Network) “5e SDH (Synchronous Digital Hierarchy) Tael
Fiber Optic (Judniasdayan
Asynchronous Transfer Mode Layer (ATM)
Vneii e 19891 Header 494 Cell ttaza5u7aHad a1 Header voaisafisuidhun
Tausus1 VCI/VPI vourauaznudunisisrdusasen'ly udasesnuadn
VCUVPT WaUdY Header yoamsaviylny
ATM Adaptation Layer (AAL)
dmehiSuninsildsunnduy atM Iaeandestuanudesnisues Protocol
(g Application 1u5$ﬁu§uﬁqaﬂi1 Taourieily 5 dssinn Weldsy Application 7
dhafu il
3.1 AALO
AALO 119029236031 Null Adaptation Layer 1#dmivuSasiifimsdedoyn
WHugluuuvessaeguda Lisufudedinmlsunlaueslssn
3.2 AAL1
g miundunziudeyaiiionsined (Constant Bit Rate : CBR) laums
fraenssmisionTussenindiiuunzdads %’agaﬁda%zﬁﬁﬂymzxﬂu Stream
Wie195y Application ﬁﬁmsdqﬁmmumquwﬁa"lﬂ%‘nqwﬁweiwimﬁm

33 AAL2
1¥dmiumsduazfudeyauuuliuannudiweamsiudeldnuiideanis
(Variable Bit Rate : VBR) (¥4 LAN File Transfer Inoiiumsldsasanusai

Foams seemnsmiwnldfumsiudedygnanfovanznmla

3.4 AAL3/4

o o 1 [y [ ] o 1 ~
Idmsumedunsfudoyauuuliudanusvesnsivdeldnundesns

(Variable Bit Rate : VBR) [5UIAo0fU AAL2 uddsiuassiiannsoiudedoya
HUY Asynchronous 18 naife nanilflumsdwaziudeya liduiludes

Fuwusiu Taoind AAL3/4 gavinnlFdmsvuims smps dundn
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3.5 AALS
TddmsunmsdauazsudoyaruRony AAL3A4 ualidounnd1eiuffe aunse
Vo A ¥ A A A ' . 9 a
Miunmsdemsdoyadaliniaiendsuuy Connectionless 18 taziidav Header
k4 ]
Y04 Payload 74N AAL3/4 Tatind AALS gninunlddae Protocol Niidas iin
wReuuilas 19U X.25, SDLC %359 Frame Relay
] 14 b 4 [}
Protocol N19g 1u32AUTY AAL # 9zarugumsAadedomsanaumedalatonie uazgn
b4 v
szanana lnofdwazdSudennumniu uenaniilu AAL Ssamnsauisdoseemiludn 2
@ Yy
szay laun
1. Convergence Sublayer (CS)
v 4 3 U4 iy 1q v [
HaelumsiFoureginsel (interface) 1 1514 ATM 1€ ATM
2. Segmentation and Reassembly (SAR)
o Y do Y = A "y & Ay 1 [ t v &
Mnihnaadennufl Protocol N30 Application N1RBINTAY BRNUTIULDEY (D
Wlila$1a ATM Cell w5orihidanvedaya (Information) 910 Payload YBIUXANIAD

fuidludeanuauntatonis

d
2.5 panilsznaumssiig

130918 ATM 1sznoudiy
) & A T 4 = 4 ~
1. Access Multiplexer 1iugilnsalifoudamsaoaisandudidusnisaaldmalulad
1A509190Y 1% Frame Relay lnodmshiulasgiuuuealdeglugvousa ATM
iederinudn ldansets ATM
2. ATM Switch
- P
fimin
o o 9) d’ 1 1
1. Suraimdun lumsisouneaiual VCI/VPI
2. WBIMIAIMSIOUADIN Local Translation Table. ioAnduiinisdasluéa
Outgoing Port lauaznismivuanl Vervel lnsilumsiyouns
3. dawa'lUde Outgoing Link A2umnisiausefimuga
uvoanily
1. Workgroup ATM Switches
o fuvualiimuizlunslyd AT™M 1u Desktop

® smdrdmiumsly AT™M Desktop Interface
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2, Campus ATM Switches

141umssh ATM Backbone 1% 1§81 ATM Router 138 ATM Switch
(HBLUUINIAVAIUBY Backbone #1%oguaziieliaunsaldusans

Tvsie ‘14 194 VLAN, LANE

3. Enterprise ATM Switches

g ¢t ) 4 K% [
Wuginssinesnuuuuniieldas1s Backbone ndnvsunTovvULIA

vy

o

14\¥osin Workgroup ATM Switches Lazgnsaififeudefy ATM 1wy
LANSwitch, ATM-Connected Server, ATM Routers
ey UM 9B 1T LAN Switching, Packet WAN Interfaces
dhuwne - iedfumshaueesuSnsfiuanmetuldisig AT™

Platform {870

2.6 SNHAUSMIYONABIAGBIIY ATM

1. Point-to-Point Connection

® %8179 ATM End-Sytem 2 53UUINANY

o & A ' = &
® ﬁ’]u'ﬁﬂlﬂul’lﬂﬂQﬂ‘]Sl‘ﬁﬂuﬁQWTQlﬂU?ﬂieaﬂQWTQ

()
=i

2. Point-to-Multipoint Connection

® Youno Single Source End-Systems (Root Node) Wiy Multiple Destination End-

systems (Leaves Node)

[ 4 3 1 e 4
o umsiFounemiuded Ao 910 Root 1) Leaves ud liausalousn Leaves

'lﬂq: Node ‘W]’

=i
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® M3 Replicate Cell 1egninnwluniosioTns ATM Switch w fifinmsiFeudegn
wisesnifunardau

SnuazvounsaY1y ATM 9219610 Fiber Optic 130018 UTP (Unshield Twisted Pair) %9
da%’agaﬁ’aummﬁagmd 155 Mbps Fu'ly wazazfignselaemedeerndiu pc sssumi
i ATM Interface Card M30i0u Edge Switch A9 UsznoUAI8 ATM Interface 1130 Ethernet
Interface 1WDIFONADIUE PC ATl Ethernet Card Snfinils uonvindt oduginsaidens
U é’mﬂmﬁ"wﬁ PABX :ﬁ\‘iﬁ ATM Interface ¥301iU52 VY Video Conference fild na1afe
gilnsaidemsunzaoufiamesifounnesadunsaidoudety ATM Network uazld

' =] {
sz Tenianiasetroanusqeladil ATM Interface finsa1LIATFIM

v A 1 Ay ) o
NMIAINNNM TV OUNADIUBIAY um’aamﬂu

1. Permanent Virtual Connections (PVC)
¢ and #1919 External Mechanism ﬁﬁ)m’hm‘ﬁaﬂiums @514 Local Transition Table
Aoufivzdsdeyalan
° L‘ﬂuﬂ’cjuﬂlﬂ\‘i Switch ‘ﬁﬂgl:izﬁ’j'lx‘l ATM Source (101¥ Destination Y93 ATM System
GagnTulsunsudaus VCUVPI fimngey
o Foaldszun Manual Tumsdei Configurations
2. Switched Virtual Connections (SVC)
o gﬂa%’wi’;’uiﬂﬁﬂiuﬁﬁmu Signaling Protocol
o hidoeldsun Manval Tumsdann Configutations ¥ ¥ fufidenldfuotreuns
naw

o ¥y Layer Protocol 3$AUQ4

L1

2.7 3EAUNISINUIMS (Service Class)

Y . [ 2 & o o
ATM Forum M4 Service Class U84 ATM ooy 4 Uszinn Faaztudiiivua
Quality of Service (Bandwidth 1A83A13, Error Rate Hivouiu lAuazdnyaizdug old ldqu
a ¥ & 9 A v Y P ' ¥
ANYDATEI NN UASTBYAMUNADINIT) 11DABINITHI19N15150UAD End-system 935094
P ' g A do 4 " o o . Y
QoS NAvIN1s 3oV WA 1M sIFoudeN i Resource NS uTluminiu (5au1is Switch §nA7

nogludunia)
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%

LY

14
Service Class U1119013/31915§ 14 ATM Forum UNI 4.0 Jé@ail

1. Constant Bit Rate (CBR)
4 -} ] P=} o L] 1 A Y
o msfeminelumiovissziinnusrlumsdeinuea ATM seuiunsesdu
] 4 & o o ~
mMaazinsesaensdrsanusaiuayenaen uazszuudaNMUIR
1 4 4 v o Jdo i
(Clocking / Timing) Sz NuATesAUNLaznTesanedesdunutiuos
] ] 3 3

gndes e lyldnisdeasundseininmusonanain’ld uenvinil edede

] v £ 4

ya wodezvendloyammizilinaauianu Parameter Aifmuaiimniy

1 ] = 4 P aa * =3 v '
daulngezldlumsvinsfomsdoyafivaazifle od1alsian mldselu
}4 [}
msldusmsiszaniiszAsudiegs 11o991nAD9989 Bandwidth masaa T
1 - as Y o o
veiinmsldnse lunaw mslduSmsdnyaelifiou 1AfUuTMSs Leased Line
¥ 1 Ld ° L ..
e Jlumsisouns Qﬂﬂim‘um User 3211 UA Cell Delay Variation Tolerance Limit
3 4
{(Maximum Allowed Jitter) § 2184 Bandwidth 109015 (Peak Cell Rate : PCR) 94
A 1 Y = Yo s A’ 1 d’l ga 9 a s

wioveansadansen dmsumsdenaes uensnil JlRusmsteamnse

AR Maximum Cell Loss Rate vl@’{

o ldmaunumsiweudeuuy T1 uagl¥dmSudeya dnueIE Real-Time Digitized

L]

1
= ]

Voice 130 Video 1A09015115511599 Bandwidth Ntdusy luuinvsaioanu 'l
v
® ATUSUNI Class A Service
® Flow Control Method : Single Leaky Bucket lagin3o91092a5293ULaZAA

Traffic 1 lilgaierutianiy PCR Annasiuloen

2. Variable Bit Rate (VBR)

e dnwaznmsdemsszianuSilumsdeinuea ATM liadiuaue tiufe o
{ 4 4 T
wlasuunilas ldaueaamanuE e s oad UL IUOBAN
A 1 o o R P o Y =)
o lumsisoude Qinsalues User vzfmua Jitter Noousu1dsaudis PCR (Peak
P o
Cell Rate) Ay SCR (Sustained Cell Rate) NdDINI qﬂnimfum User @813159
w910 SCR 1AM19 AU PCR 3UN52909 Average Period #7 SCR %2 laieruisa
1 1 ) o'g [~ 1
yowde 1Uan 14 wwiReaiu drginselduds PCR gegaiilunaiuiund Burst
'd 9/ (] o A o ¥ [} 3 A Yy A 1
Tolerance  QuUnsalvzdvsdsludasiidininlusrauraniu weldinioviy
115009 ABR 14ag UBR Traffic 14

®  u1303AA1 Maximum Cell Loss Rate 1@
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¢ 1¥d Ty LAN Traffic U9 wananng adnluanudussumvezdnlly1d

i o o 5 A 2 a a
PozuaaslFfiu Traffic Burst NdoansiieNnazld Service Class 111718152803
MNYIYA)

v
®  119A59i58A7 Class C Service
® Flow Control Method : Dual Leaky Bucket 1A8iA3891092A3 090 UANNTIYY
> S o . ! & 2
¥99119 PCR 1z SCR 59WM3R Traffic daufiinesn (Fgunsalves User 1z
9 "9 ]
Avsadoyaneni ny
[ [~1 1
© VBR au1sauLNgaeenu iy 2 Ysmnn laun
2.1 Real-Time VBR (VBR(RT))
£y a é‘i v g kY
" ogldmsmiugumisiia Delay vpsmsiyoudonueg uazdoinisnnu
& a 4 o a
duus IuiTosuosdaarauiia
" lddmSunsdedayanoudoaazinlonie Video Conferencing figniiy

9@ (Compression)

2.2 Non-Real Time VBR (VBR(NRT))

= 3iM5iAn Delay 111589783101 Real-Time VBR
" wmanzdmiunsdedinyadnye Connection-Oriented
YN YA o o ' AAo ° .
= 14 18Ad T unIsde Message NUSIMIUWING N15%1 On-Line
Transaction Processing (OLTP) Tu§3nvd199) 15uaemsduniosuins

Wudu

3. Available Bit Rate (ABR)
A& ) o g £ TR A
e Jlumsieusie 8iUnssiszimua PCR (B99211uA1 Default 493 Access Line
E4 Y ] 1
Rate) 59111971 Bandwidth 9u@1fid8en1s (Aof1 MCR : Minimum Cell Rate ign
fvuaf Default 19 0 Cellisec)
a o & ¥ . T oA oA 2 o
® 15M3dn¥Me ABR 19zl% Bandwidth #2uNmden CBR waz VBR Juily
aunql# liansefusesit Minimum Bandwidth ‘18 et1a'lsfian Ademunsa
Jaf1 Maximum Cell Loss Rate 18
® Mu1zAU Non-Real Time Bursty Traffic o910 lunisaanquns lnavesdoya
WeafiannuAunweunsettn v hilimsdamaseninfianis Burst yeedoya

Auunu 'l
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e ABR 92 131%n155U1/521 Bandwidth uf User tMiloufiy VBR (NRT) 4slin3 o
ﬂl'wilﬂﬁ’mill?ﬂ’liﬁﬁﬁfm Taold Flow Control Mechanism lunisiiu
Bandwidth 1uf User (38n71 "Allowed Cell Rate (ACR)" Ia#iA3 918921

u

Pmol

Do

WY Traffic Awendyldhuniotiotue swdei1uan Cell Loss metunie
Prufleiianisauaves Tratfic

e ABR gneonuuuInl¥aunsn Map €1 LAN Protocol fiflag #hiaunsold
Bandwidth Inohiiindedamnseild uenend fiamnsaldifiu Bugfer
defamsfudel@8ndae

® TFlow Control Method : Closed-Loop, Rate-Based Flow Control éﬂgﬂﬁ’muﬂiﬂﬂ
ATM Switch 1o 1¥inile 18 hee hifintsdedoyafnnifunhfinsesisamunsa
14 nfertuasfusesnisdedioyn odhattasfiiiudt McR fildanasiu’ls

® 49NN Flow Control Method “Tiﬂfinmué"a ABR 8419 Enhanced Proportional
Rate Control Algorithm (EPRCA) 319259135 n13nauqunis inaveadoyn 33
ms*ﬁuﬁm (EFCI) st Optional Enhancement &ail
3.1 Explicit Forward Congestion Indication (EFCI

" ATM Switch 1n fieluidumiessning Source ag Destination finae
Sunnufudveunionts swadranguues EFC nwlu Cell Header tiin
Cell Mdalmome damilnsaluee User 939115050 Resource
Management (RM) Cell (F99zgndannd » Cell) uazaandy'la/éa Source
iovelfansanmadadoya SEmsndesdadeniniuguns Inaves
%’ega‘ﬁﬂu Source Ay Destination Beszezmalumsdemurila fvs
dodldnarlumsseld Source aﬂé'ﬂﬂﬂﬁdaﬂ’fau”amﬂsmfu oy
3010398043 Buffer fnRL)

" wn Source Funaiud auldldiy cell finasveldSunduein
Destination (éaﬁmLﬁmmmiﬁﬂﬁuﬁmﬁﬂmmﬁ'uﬁ'wmi’faga“lum?a
410) Source 3¥ABIANBATINITAITDYD

®  Source %zvﬂué’uﬁa Bandwidth 11 Virtual Circuit ttag a9 RM Cell NN n
Cell) Baozifuddlishundasnsds cen dudumile o vazy

uazas 19onsIgegamiila

q
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3.2 Explicit Rate Marking (ERM)

" Switch fiogluidun1991n Destination l/g Source Fusmnsadsy rRM
Cell figna3191nn Destination I tiodeauelsf Source andasimsdade
yonudefianu§afuniifidese 1av Destination

3.3 Segmented Virtual Source / Virtual Destination (Segment VS/VD)

M ATM Switch vestrunsevwasoade RM Cell (ufoziduiios
Virtual Destination) Fartu Selisndufiozdoasold Destination ALTASS
a¥19 cell FuiluFsddudoniotionnnlng Switch maiiamso
ApUTUEIAD RM Cell 14 Taunsansasinmsdedeyaiideliluniods
figuse azithill 4Rz dauradanues Traffic AN1910 Destination A
uhasadia) el ditedostuinietioimantanuaninanusuda

3.4 Hop-by-hop Virtual Source / Virtual Destination (Hop-by-Hop VS/VD)

9
B ATM Switch U09IA3 DU UTINUATINT DTS UASADUTUBI RM Cell 18

4. Unspecified Bit Rate (UBR)
A 1 14 o - . =] .
e lumseude 92 laiTinsAMua Maximum Jitter #50 Bit Rate
i 1 =3 v oA ] Y 1 1 1

o User mnsodadeayanirlanld shiwSedwmunsasessuld umnieurses il
s 1 =] a J o o °
51584 Cell Loss Rate 4182013 Delay A199 fiounaiy (@18 uiludosi onvee
1% Application Y®9N19 User UML)

o lifimsniugumsinavesdeya Application vzdensdedeyaiinifinnnufun

1 4 { o 1 = Y
Twnsou taziiislaf Switch Buffer 1aw n5at0nszfiamyasn
o o 18 -} . g1 14
e UBR fmamangiunsdadoyailsvian Text 3o File ufi21 UBR v laili Flow
1 o 4 4 o [
Control Mechanism 1a9) 1nauau ae1slsia efiazaiuguuiedifiamsfiy
¢ W 1 o o Poa A ~ a n’:
fadana1dr sSudustedef ATM Switch 9zdvelin15AAAY Pre-Standard
Congestion Control Mechanism w?aﬂﬁuﬁuums 11 Adequate Buffering oan
a J 4 . (Y a

anuiluly 18 lumsifia Cell Loss 4u 1iio Switch 1AsudeyailSunannng 1u

o 1 [~
(18182 154 1 Client/Server Environment 1)1
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Critical Data *k * *xk * N/s
LAN Interconnect , LAN Emulation * * *k *k ¥ *%
Data Transport / Internetworking * * *% Kk *%
Circuit Emulation - PABX ek *% N/s N/s N/s
POTS /ISDN - Video Conference ok N/s N/s
Compressed Audio * ok *% *% *

Video Distribution i ok * N/s N/s
Interactive Multimedia *EE *kk *% ok *

Score to indicate the "advantage" of ATM : OPTIMUM *** , GOOD **, FAIR * , N/s = NOT SUITABLE,
Blank boxes are not currently applicable with advantage.

135149 2.1 U3 Application Areas for ATM Service Categories
(a0 - bitp:/Ahunder indstate edu/~cckathy/atm/std htm)

UBAINAITULN Service Class MUA 1ANA1INUAY ATM Forum §93in13uai91)ssianves

I Y
Service Class 98N11/1 5 Class A4R1519

Timing Relation Required Not Require

End-To-End

Bit Rate Constant Variable

Connection Connection-Oriented Connectionless

AAL(S) AALl AAL2 AAL3/4 AAL3/4

%30 AALS N38 AALS

Application PS1, El Packet Video, Frame Relay IP,LAN

Audio X.26 SMDS

A1 2.2 lm’ﬂQ’lfﬁﬂ‘lli)\‘i‘l.l%ﬂ1i‘ﬂ14§$‘ﬂﬂ!ﬂgﬂﬂhﬂ ATM

Py - -~ ] 4 a
(@ : mifind aosfuns1, "szumaiovonauiage AT™ aoudi 2. Julnsnoufiuned 2540

1 148)
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13015 Class A

b L% A

3 a a 9/ = ac 1 1 o P
quJ5mwmuwmﬂummamsﬂmgmaumaz'mT'andjumu“lmg Tasansuensdons
a a y d oot [} 4 Y
Y9UTMIFUAT AT MBINITAININ ATM Cell 2 NUATOIAUMALAZIATBIYa18M19
Y -] { o . w ~
AsuANNsINaldyennoa (CBR : Constant Bit Rate) UagszyUdyeIauInn
) v v
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2.8 Traffic Management

3
o

{o o o 1 o =] o y o a a
FandrAgygalunsds ATM Cells Aasnnuisagenaemssamsmsdeiiitssdns
4 Y 1 o o 4
A illesnnndnyazvesnisdedoyannusigeludnyazandensnsnaunuey
augulusesvesmayeuse nMsaaugumsly msfamsniweinsiniedie MsnuguMs
t 4
Inavesdoyasmban1siidinsamues End System wonInil deannsana1nidinnmssans
P o o . 1 1Y LY [
Traffic Naruysal 921 Service Class ¥99 ATM usazduaunsoaiumyumsdidoyalu
o ! (2 14
Snyazaee fuld

UsziRundnyeansi Traffic Management Af® 931 User 93 ldszdumsuSasawild
anasiu13nTe'la User aa7 14 luFaiaus1o@uliun Service Provider
A S a o Yd 2w A
Asi¥ounn ATM 1 I} Parameter 2 nguiiuaasldiiudsanyazmsifouds
nguii 1 511097 User Equipment/End System A89n15911A30410 ATM 1un1s
/e
Founo

nguii 2z @umslideyauniniodis ATM Tay End System

2.8.1 Parameter fn30thedoans
®Bandwidth
® Quality of Service
®Delay Tolerance
®Flow Control

© Priority Control

2.8.2 Parameter/Information #End System TiuninSevien ﬁﬂ??ﬂ U391 Traffic Management
©®Type of Traffic
®Usage Information
® Route-Preference Information

® Flow-Control Capability

' " ' . . ) 1 '

(i User $03u0M151%0UAD 1050418 ATM $99017 Agreement 1UIT99UDIA1 Parameter
v ] A v o 1 o -1 o 1 3'q 9/ vq ¥
A19953NTN User Mazin30918  Agreement aana1nufumiloudyansenineglsuazdld

14
U303 99U Traffic Contract izm1av§°1%’uaztﬂ?amaﬁuus 5@%‘01@ Traffic Descriptor, Service
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Classes, Quality of Service Parameter 101& Performance Characteristics NHe1909AY Parameter

Aefnauuds
14 v
User 81315019 Traffic Contract again My s Traffic wazgIunsoveriulduinisawd
y v Yy A Y 4 4 9 a a c q ¥ A
Tdanasiu1inield wenvnil i User 19usmsniadin wiildnsevisaunsoniugy

1 4 [
Priority Control 'I¢ 15U m3fimuas CLP n3esaratawanadie hildguamaudyan

2.8.3 Traffic Contract
£ @ dy
152nOUAY Parameter A4t

® Traffic Descriptors

Quality of Service

Service Categories

Cell Delay Variation Tolerance (CDVT)
® Priority
9

] 1 o ' v o é I
Traffic Contract ﬂumumazsﬂ?amauazé’“lﬁmnmmazswwummqnu HIVSUIY

a LY A 1 9
Msasuautnanwdmse lun 1a

Cell Delay Variation Tolerance (CDVT)
o Lﬂuﬁ?ﬁﬂﬂﬂ’h‘fl’@y‘amﬁnfuﬂm'liﬂ‘VIuGiE)ﬂﬁLﬁﬂ Delay lawila
o Iy Key Traffic Parameter ﬁ User L‘ﬂufjﬁ’m UA
® {1 M1A Maximum Allowable Intercell Arrival Time Aoufiozrinnsufiuiedide
o 1lun1sdmun Traffic IRnssuRidesns Fedumarniing lauassdesm

Tolerance QAT M3 Traffic

Traffic Parameter
fio mficnsauaaliiiufisdnynzans Source-Traffic 14U
1. Peak Cell Rate (PCR)
" Faduimoudeyangndelusasuila
= funsdifuilu ABR vedadufieinangegaves Allowed Cell Rate (ACR) i

gﬂﬂ’mﬂuiﬂﬂ Network H1U Congestion Control Mechanism
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* Junsdifidlu ABR szdnAufeinangeqaves Allowed Cell Rate (ACR) i

2nAUAY A8 Network W1 Congestion Control Mechanism

Y Q

g ]

" Jaanuly Cells per Second
" gziifinufeadesluSeveuin
2. Sustainable Cell Rate (SCR)
" Fadunundo Cell Rate luszozonm
" gefianuferdesludesveana
= &34 Burst Tolerance (BT) Parameter
" 1 SCR ung BT swliindetwmunsarillaSoudousudves PCR
S Wumsld Parameter $3 1A3ov109zdeafimsil3vnifivuat Traffic
Flow Tuauinaswdsmsleninens I 1ddsedntamaie
3. Burst Tolerance (BT)
" fafus Burst qeEATN contiguous Cell fimnsadarim lunzdnsmau
Traffic Contract
4. Minimum Cell Rate (MCR)

¥
" fmwizly ABR 11134 = A1 ABR Parameter

CBR fimmwiz  PCR,CDVT
VBR & SCR, BT
ABR o PCR , MCR

o s o _ o3 [y ~ A & A [ Y
71170 ABR wﬂu%zmmu Parameter meummmmanymzmﬂﬁ

= d‘d \J 1 d'
ysmsniianluaef

Traffic Descriptor

o 2 [} 2 A o 9 [ A 1 1
Lﬂumuaumuﬁuwm Parameter YUNYIUDINUNITIBBDUAD [¥U Usage

£

Information, Type of Traffic 719 untothy 5208 Bandwidth AdeINI9INATDYY
a2uly ABR Service 9¢f89591 Flow Control (Jue Parameter 14 ABR Traffic
Descriptor Ay
Traffic Descriptors @115 UUSMIANYUL ABR Usznouaany
1. Peak Cell Rate (PCR)

2. Initial Cell Rate (ICR)
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3. Minimum Cell Rate (MCR)
4. Actual Cell Rate (ACR) / Current Cell Rate

Cell Rate Flow Conformance
({WOAIUAUNIS [HAYOUYAAIY Traffic Parameter PCR 1ag SCR 1158418 ATM
92ADIATI9A0U Generic Cell Rate Algorithm (GCRA) o yadoyaidnginsote

Private 112% Public ATM Network

Generic Cell Rate Algorithm (GCRA)
Ao Rate Algorithm fil¥efursdinisdadulefienuisonseiinde Cell-Flow
d'-g XY Y
Conformance NYUBYNY Rate Parameter 14
11 GCRA 921 Input Parameter 2 @2 laun
1. Increment (Iv)
2. Limit Value (Lv)
) i \W 7 S a4 d
GCRA (Iv,Lv) M¥1999 Function NYWNUAT 1009 UQLATIVAOUNATNUANIU
4 [ "
wudnseglusiigadifae 13 diefimsasivaey sziimsi
o nsoyanldiwariulilla
k4
® AAFana
¥
U o d
® 5213uA1iue) (4 Non-Conformance Cell
Y a ng 1 [ s " & " A A dy o
niAves GCRA awinatuegiumilegliu Auaw uazmnwvay Tuaaiumsed
= =) 1 L] ~ Voo Y q’a’ 2 14 d' ]
Und avdutazm Ivdesdiswindy v duiudelilismsasuuaddan ualuue
aaumsel midsunilasiien sedneegluvenwan Ly
14 ATM Forum Traffic Management Specification owld Leaky Bucket Model Tuns
= v 3 2 ddyd 3
8511989 GCRA 1aufi1 Constant Leak 923inad® Cell Rate ¥4lunsdiiiffina1 PCR
1ag SCR UazinI¥eaniy Bucket
é‘ Qs Qs dy
YUIAUDY Bucket YUBYNY Parameter AIU
® Cell Rate
® (Cell Delay Variation

® Burst Tolerance
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2.8.4 Quality of Service (QoS)
| L] 4 ° 9 LY PR
W UaIUrUUDINITA Traffic Contract  1$A1530A1910 Performance Parameter $iNY7
2 ,
T99 Fa5UD Delay Parameter %Y Cell Transfer Delay 1401 Cell Delay Variation (10¢ Error
Parameter 1% Cell Loss Ratio 48¢ cell Error Ratio
1Y . P A v Y ﬁg (5 = v v 1
5YAUUDY Quality NMIFONAD ATM doamsyusgiusiiavesdoyn doyaureedi
1 i [ (] -~ =3 ] 4’,'
doemsnunmedianinluvaziuisedisers lidesmsuiedesmaiivauandeuinguy
° G A aYyY (A ' P A A A Y P v oy
M391 QoS tHuden lanlSsvedianilaveanisti ATM eeunuma Tuladmsdede
A 4 Y a P ° é’ 4 ' A v o LY
yaduq Awquamms Iusmshgadmusvumediuningauluusazmsyoude M
amsodsteyanfifou lvdnaudwniadedlfedniilssdnsam 1wy FaTendedes
[~ 9 3 (-4 1 1 9 @ 1 =1 o o @ 9/ a ) A
Wudu sauismsdedeyavuining  lumsdedeyansnaiilesddgdunineiteuns
T 1dnunmeuiidosms Wule Delay Varation  IwalaqifiA Delay wnnnivensyla
L4
o o ' ' ) 1A 1 . . o o £
fT‘]ﬁSiJﬂ‘l'iﬁ’\‘l‘i’J'@y,ﬁ 1%U Video Image Data %z"luﬁm“lmmum Application HU<) oniledonile
Aifie A1 Cell Loss fiuanaisnu i Iudeyaudazsiia 19y nansznuves Cell Loss Nilaodoya

S oy A

a o LY 4 r n’: o T . q’: A H
Unatiutloounidieifiouiu-Real-Time Video #9313 92111891 Cell Loss Ratio Tuidudan

o

z%mﬂﬂumsdai’fﬂga%ﬁﬂﬂiﬂwﬁa iesnmsnanielezdamansenudedoyanm uaz
Tavimmizotbsdoya Real-Time Video A licnsadadriden

QoS #1U ATM Forum Traffic Management 4.0 Specification

® Maximum Cell Teansfer Delay (Max CTD)

® Peak-to-Peak Cell Delay Variation (CDV)

® Cell Loss Ratio (CLR)

® (Cell Error Ratio (CER)

® Severely Errored Cell Block Ratio (SECBR)

® Cell Misinsertion Rate (CMR)

fi1 Parameter 3 AMINAINIIOADTBNIATEN I User Uazn3oa1s Taonsld Interface
Signaling Message
#1 Parameter 9% liflgatmuaniudafinivey Tavnd lussuy ATM szeniueyunsld

2
Operations Administration and Maintenance Type Cell (OA&M) 1un15 Monitoring  F99THUAN
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a19nu lagmsmviua Payload Type Indicator (PTI) §1%51 Virtual Circuit Connection 1ag 1Ay
Virtual Circuit Identifier #1151 Virtual Path Connection (1819 OA&M Node a131301A11)

T

4 '

Yoanas Jamadauazf1uIm QoS Parameter NUUBYAY Information 1 OA&M 1714
119520V lmusaeude lauazsznaaou Iaon1sfivmua Cell NTanYMULIAYINY Data
Cell ¥94 User tiazianin ldoonin

‘ﬂ Y dy Y [ a a A A T Y a

QoS Parameter W UMF IHUTZAVYUszANTI N TR nSovelduSslu
1 d’ 1 Y q’;’ A 1 = a wa d'sl
sravesmageude (il 1dnlunnfuaiedisonzifadywlumslidaunfouss

Y

o Y ] Y a a d‘ﬁl 9 [ qsll d' d' Y a
Ml lansalddszansnimanndesmsld duiu ez laguninvesmsiduims
] < aa i 4 o T
nIevensmmsanudeyanmeanatasdonnasdiee iioR1mua QoS Parameter 1HUA User

' @ < a '

HAZIFUIAYINY User NA291NU End-to-End Performance Parameter mmmum”l”iﬁ"w 1
U dy o 9 = 4 p ] d‘ 1 Y w

Parameter L‘Hﬁ'll.lfT'liJ']iﬂQﬂNWvlﬂ(l‘lfcluﬂﬁ’})Lﬂ‘§131’1‘1]38?fﬂﬁﬂ'lWﬂ'liL‘lf@iJﬁ’fJL‘U’lﬂ‘U Network-

o Yt g
Provided Parameter 'lﬂ’t]ﬂﬂlﬂ

2.8.5 Quality of Service Parameters
Cell Transfer Delay and Cell Delay Variation
19 End System 1122173070 ATM 813135080181 UA15M1 Delay 1A Cell-Transfer

s Y A 1 1 o3 ' (TR, |
Duration Lﬁ‘uVnﬂﬂ'lﬁl‘ifﬂUﬁﬂﬁ"liﬂiﬂllﬂ\iﬂ@ﬂlﬂu 33U llﬂ!,!ﬂ

® Source-to-Network
® Within Network
® Network-to-Destination

Source Destination

Network

< NS - g »
«

<% > >

First Segment Second Segment Third Segment

td
@

Delay a1nsnutiseomilu 2 daulng) dail
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1. Fixed Delay Part
® Cell-propagation time

® (ell-swiching time

® (Cell-transmission time
2. Cell Delay Variation Part U

® (Cell Scheduling

® Cell Processing

® (Cell-buffering time

Cell Loss Ratio (CLR)

o 4
ANIUUAVU

a

o ° o ° A q’/’
WUNaUBINTISAIUIUIINIU Loss Cell ﬁ?ﬂ%’lu?u&“ﬁﬁ‘ﬂﬁﬁ'ﬂﬂﬁuﬂ Tﬂﬂ%

De €€

i A ¥ 1 [y a =] 1o
1929 Call-Setup  Fausing Node luniothoszsunsodfiasms call Nusgiudeoya

U
[

- t

CLR %’agamdd%ziwﬁwamﬂmﬁmm CLR dmfumsioudevsondumsivous
lagdun1sifia Cell Loss
®  Cell Errors ﬁ Physical Layer
®  Node-to-Node Routes / Cell Transfer Paths (Trunking) changes or failures
o Buffer Wifiveneifiosnniiamaduds
ms3aa1 CLR aw1sai 1dlaeld oa&M Tasddsszdadnaniannin OA&M @y

1Yo o d o P v o =1 ° 1
TRuadsy SdsuRvsaui1dsmiug 13 Aeunsod e CLR 18

Cell Error Ratio (CER)

]
=

111219151 Errored cell 138208 MM aNa 981595918 Y Errored Cell

Severely Errored Cell Block Ratio (SECBR)

1
=

v
1142919100151 Errored Cell Block #1587881171v84 Cell Block NeviuaNned

Cell Misinsertion Rate (CMR)
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i v .
f1U81919N15119 14U Misinserted Cell Hanuam1saronanly uazazsadiu Rate

-4
14 v A A

Parameter (199910 lufiaugumiloun Parameter B

[
a A 9 [}

UBNIN Parameter A47 IAnA1INTsAULAD FsNagdngseivayune v 18 Quality
. d' 9 s o dy
of Service NABINIT UAIU
Link Parameter
1. Non-Additive Link Attribute
] E4 v
#A9159191 Network Link 138 Node 711# 1117 1511 1Ua1w Qos #i¥esvenselai
2. Additive Link Metrics
A oy Aq £ Y ' . o d
Aosanindume il Falssneudaenguues Link sag Node vuiulia

QoS N3esvenseli

Link Metrics
1. Maximum Cell Transfer Rate (MCTD) per traffic class
2. Maximum Cell Delay Variation (MCDYV) per traffic class
3. Maximum Cell Loss Ratio (MCLR)
® for CLP=0cell
® for CBR o VBR
4. Administrative Weight
® 11unlay Network Administrative

;Y 1
a =1 .
o 1§Tun155 19U Network Link #i9939A13

Link Attributes
1. Available Cell Rate (ACR)
® 73 Bandwidth ﬁﬁagi
o fimiawuilu cenl per second, per traffic class
2. Cell Rate Margin (CRM)
* G3anuLANAT95EN I Bandwidth 719187145 0de Traffic Class uag

A58 IMUA Cell Rate Noousu'ld
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¢ driaveuannudasasisngniivualay Aggregate sustained rate

3. Variance Factor (VF)

@ o

. = v o Jdo & . o
® 730 CRM Margin AUAMNFNNUTAY 99N Normalized 1ag Cell Rate il

A19199 i1 14 Link

QoS Paraime _ Action R
Max CTD Propagation, Number of Nodes, Traffic Load,
(Maximum Cell Transfer Delay) Switch Buffer, and Resource Management
Peak-to-Peak CDV Speed Traffic Load, Number of Nodes, Switch
(Peak-to-Peak Cell Delay Buffer, and Resource Management
Variation)
CLR Dependability | Physical Media Errors and Failure, Traffic
(Cell Loss Ratio) Load, Number of Nodes, Switch Buffer, and

Resource Management
CER Accuracy & | Physical Media Errors and Failure and
(Cell Error Ratio) Dependability | Number of Nodes
SECBR Accuracy Physical Media Errors and Failure and
(Severely Errored Cell Block Number of Nodes, and Switch Buffer
Ratio) Management
CMR Accuracy Physical Media Errors and Failure, Number
(Cell Misinsertion Rate) of Nodes, and Traffic Load
1919 2.3 4aag QoS Parameter Attributes
(#317 : John Chiong. Internetworking ATM : for the Internet and Enterprise Networks 1996 ¢ 105)
2.8.6 Priority Control

o > 2 e e o
A1391 Priority Control 14 ATM Huduegny CLP Bit 14 Traffic 1ue) wsanl CLP Bit 93

AL e A A w dyaa o & Ao A . . e amaa
4 Priority sndlasuduman il dady wanlal CLP=1 9zl Priority #1071 Tunlu

£ 4
a0

] 1 4 ¥
dnuaizmsioudeuuyla radenanzgndafisnoulay Switch iflofamsAudisyy
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UBAVINATSN Cell Priority A2 ATM Cell UW¥HA 161U OA&M Cell, Resource

1
=

}d
Management (RM) Cell ®19ezlidduanudfguny Tusgiuflesduiindn
avueyu Switch daulngjinezld Priority figaun Signaling ATM Cell 7145Un13
fimuas VPI iag VCI
9 (Y o . . 1 4 a 9/
ATM Cell 199219528 UN1511 Priority Control 1A User Cell Traffic 4 Iaginfag 1y
dmSumsdedoyadnvaiz VBR, UBR #50 ABR Tath User a13150A1Mua Priority 11sedy

-:i ' A v A y
NPINNNITIYDUADDUC) 'lﬂ

2.8.7 Traffic and Congestion Control
A ] 3 Y lo,: A g dyd A 9
TunSod1s ATM Wy asiueyunIsAIUAN Traffic A9 User azinTovls Nallfine 14
] 1 o 9 o At Y 3 3 o = ) v o Y
wIevwannsaninuuazldninensiieg ldes@unuazllse@nsom  fadeineados
fudlszaniuaiiog ldaudhninodnanldun
Traffic Shaping
= ’ - Y A a Y A
D AGUUDY Mechanism @14 User Aennsanldsundasdnyuzues Cell lumsitou
#o 1o 11714 Traffic Contract ATuAdBaMs luunnsdiesgniinAudves Switch 13e
~ A 1 A
hginsaliFoudainsouiy
a wa a1 v . a Q’ll d'
Tun1UGIR Traffic Adedn ATM Link Ngnaiuaulas UPC uwaieszgnildou
utaegluunasld Leaky Bucket Algorithm 1ag Traffic Parameter a1ufifoeve el
v 1 [} [~ dy °
ulaldan cenl vz lignuoneonuuily Non-Conformant Cell W8N A15M Traffic
Shaping §4528A2UULAZAA Congestion N181U Network 131 $11iR Peak Rate UDIN1S

Woude Idfunsieuaendigalu Path

Connection Admission Control (CAC)
A J 3 a a A 1 9K 1 3 [ d‘
fo  nguvestussumsmuguuazionssuiinsedwldlugrsvesmsdemmsiyen
' £ 4 o P . o 4 3 o . 4
oo Fuilolafa1uf Switch lasunsSoeuBMIIFoude A9La319 CAC Function YU 1ag
2 Vo P P 2 a o a
9YUDYNY Traffic Parameter L0 QoS ﬂ%’awa‘luﬂﬁwaumuuq $17 Switch LARTU
[] 9 4'( J ¥ 3 & < 9 -ﬂ' ]
lanmsadumsrouaamaniuaznszfiande QoS Guarantees YDINITHI19NTFOUAD
=1 1] . ar d'l 1 dci Yo o ’ 1 a = ar
n30'ld Switch vzoausumsrauaslunsainldsunssusesiee hivaanudemeny

ld'd 1 =
Guarantee NUBYIAY

U
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Usage Parameter Control (UPC)
flo NquYB Algorithm Aier319Ta8 ATM Switch U155V Cell 199 lumsiyou
b4
v LYY 1 o o ] U v 1
a9 yuazdadun Cell Wy 1 'lilay Traffic Contract w503 n3ona 1ddneeian W

as

nquussianssuimsovisldlunistauazarvgu Traffic lundveanisii Traffic

Contract tazdaassMs ldnswenshtiegIdmuiivuiuynnisisoude
UPC Mechanism A3 UNI 3.1 9239 Cell Arrival Ingldf Leaky Bucket Based AGeNM
“Generic Cell Rate (GCRA)” w1 Cell igndelumsiouroniee deoegndslyl

v
WIDU

9 3 [
fiu ATy 395in15%1 Traffic Shaping tWa1¥ Traffic Envelope 8¢ ludnya Mg aunie
1w Traffic Contract Parameter
UPC gnoonuuiniiie 1900 UNT ilesainlunisaamiu ATM Switch @7 Traffic
A Lo A A A &
Stream 2z AI/AouFU519 S0 911910 Buffering Delay H3081M92U HoNINH 813
° Y . =] ] i 3 .
11111145y Public UNI f1'l4 11109910 Public ATM Network (1 ugiuluns 14 Tariff/
3 4 2 R 0 NN . :
Traffic 111199 FaNeeroaseinn 01978913 ATM Switch NFouADAY Public UNI (o

nlaeugil519vea Traffic Nignes 11/l Public UNI

Frame Discards
A o v @ A v 9! [y Qy A a Y tg
e W\?ﬂ"lfu‘}’lE’f']ﬁJ']iﬂﬁﬂﬂ'liﬂ'UﬂQ‘UB\ilﬂﬁ@‘U'lflvlﬂIﬂﬂﬂ'liﬂﬂ!,“]fﬁ‘l’l\ull@mﬂﬂ'ﬁﬂﬂﬂﬁﬂlu
da A ' . 3 . ar
Tuilansunsonn Early Packet Discard (EPD) n3e Early Frame Discard 4 Switch 91$¢A
Yy 9 v kY 3
wadeyalusyay AALS Neianuafiduds (Bumagaiio) 1ensimsdamaiiveradia

Aa o 1 i Y a PRy k4
‘i]'lﬂﬂ'liﬂﬂ“ﬂﬁ‘WU'lﬂivlll‘Wﬂﬂ%ziﬁﬂiﬂ'ﬁ@nﬂ‘ﬂﬁ@\?ﬂﬁqﬂ

P ' ] ' ' o3| ' P
1ndi lanarndedn azmuldn walulatiniedis ATM WumalulatinTedien
3/
[ o/ v @ . <3 . é

mnzdmiumsdadoyannilszson Nnm (Video) 1883 (Voice) uazdoyn (Data) Gaf1%
A '4 ' A 3 (Y a Y [ Y k4
n3veRnIaNg  musadfionldszAumsuimsaniidesmauasmansaniumsldanld
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® ABR (Available Bit Rate)
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® UBR (Unspecified Bit Rate)
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® CBR (Constant Bit Rate)
- PCR: Peak Cell Rate
- Minimum Cell Loss Rate
- Cell Delay Variation
® VBR (Variable Bit Rate)
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- SCR : Sustained Cell Rate
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Cell Loss Rate

Cell Delay Variation

- Bandwidth Availability
® ABR (Available Bit Rate)
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- Minimum Cell Rate
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® UBR (Unspecified Bit Rate)

- None
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® Network Management Service Charge
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2. Variable Bit Rate (VBR)
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M3 N CHARGES FOR THATPAK X.25 FOR INTERNATIONAL

ONE TIME CHARGE

MOAAUIN

uraInIMAMUIMaemsoya

1. Deposit of contract (A) Each Contract 5,000
2. Installation of Equipment Each Terminal 1,500
and/or Service Testing
3. Installation of Landline Cable
3.1 TOT Line (approx.) (B) Each Pair 6,700
3.2 CAT Line Each Pair 3,000
3.3 CAT Link (for 64 Kbps.)  Each Circuit 8,000 - 16,400
3.4 TOT Link (for 64 Kbps.)(B) Each Circuit 8,000
(approx.)
MONTHLY FIXED
4. Access Charge
4.1 X.25/ Synchronous /IBM
Speed 256 Kbps DSU 9,000
Speed 128 Kbps DSU 6,000
Speed 64 Kbps DSU 5,000
Speed 19.2 Kbps DSU 1,800
Speed 14.4 Kbps V.32 BIS, V.33 1,800
Speed 9600 bps V.29, V.32 1,800
Speed 4800 bps V.27,V.29 F/B 1,800
Speed 2400 bps V.22 BIS, V.32 1,800
RENTAL OF LANDLINE CABLE
5.1 TOT Line (B) Each Pair 1,000-3,000
5.2 CAT Line Each Pair 500-2,000
5.3 Radio Link Each Circuit 7,000
5.4 CAT Link (for 64 Kbps.) Each Circuit 6,000-15,000
5.5 TOT Link (for 64 Kbps.)(B) Each Circuit 3,000-9,000

(approx.)




COMMUNICATION CHARGE

6. International Call

6.1 Duration Charge Each Minute 3.00
6.2 Volume Charge Each Segment (C) 0.25
7. Domestic Call
7.1 Duration Charge Each Minute 1
7.2 Volume Charge Each Segment
1-4,000 Segments 0.020
4,001-10,000 Segments 0.018
10,001-100,000 Segments 0.015
100,001-1,000,000 Segments 0.010
Segments that over 1,000,000 0.002
SURCHARGE FOR VALUED ADDED SERVICES
8. Charges
8.1 Permanent Virtual Circuit Each Circuit 300
(PVC)
8.2 Closed User Group Each Contract 100
8.3 Abbreviated Address Calling ~ Each Number 30
8.4 Incoming Call Barred Each Usage 200
8.5 Outgoing Call Barred Each Usage 200

Note:  (A) Deposit of Contract can be paid by bank Guarantee or Government Bond accepted by CAT.
(B) If CAT cannot provide landline cable, CAT will request TOT to provide, so charge will be
3.1,34,5.1and 5.5

(C) 1 (One) Segment is equivalent to 64 characters.

THE SAID CHARGES, EXCEPTED DEPOSIT OF CONTRACT, ARE EXCLUDED VAT AT 10%.
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