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HIEtO R  &t0f 222  traffic SHH LEE  traffic
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2 =20 Mz DiffServ-aware-MPLS 20 A end-to-end
QoSE HMIstol g FZE Mt 12l Multiple
Virtual NetworkE #2352 018 8o 0 BFQ tralficEs
class-type22 PEoIH 22 trafficdl S40 2=
Differentiate serviceE M Z58t71 |18 2orE MAISCH

2 T AR

DiffServ(Differentiated Service)= AKX 28 MUlAS F&
U AT E2 S0l Wik XtEslE MHIAE B85, 2 Abla
ZRHY trafficOll XIE3lE 4=9 ¥ I Hel gAg XISt
Ct. X IETF2 OiffServ 2E0IME= trafficg 3 NCT, EF,
AF, BFZ E2]5l1, [WI=/AE M2 C2H NHg 4 UCh
DiffServ JIs8 XIQold| QaiMe PE(Provider Edge) cHSEI0N
traffic  classification, metering/ marking % queuing/
scheduling® J1s0| ZRSICH TrafficOl Y22 ENHRY 24 |P
header2l Ol2] fieldE8 HIZCR trafficOl 0= class—typeOff &
ot=Xl 20tH & 1 HEE |P packet header® DSCP field0ll
marking 8ICh. 2|1 2t class-typeZE2 queuell CHIIGID UCH
Ot schedulerOil i3 M&SICH 1T,

DiffServ 20N P(Provider) 2tRENIAE SH2E trafficl
H5HH DSCP fieldE Sl class-type2 &015t1 2t class—type
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0 queuing % scheduling0l ER3tCH
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BlLt= E-LSP(EXP-inferred-LSP) &4/0|2 CI€ oilk= L-LSP
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8 end-to-endZ QoSE ETE #+ UM

UNI F2t2l MPLS XIR0iS0l met 9 £38 300
2JHKZ L0 2 % UACL H BlE UNINIA MPLSIH XIRE X
= AR URE0 oJI0 &8I0 2 4 AUCHL 0 H2 QoS
BEE 8 ¢EE PE-t0o-PEE &0l T UNINAE eH=0l
OlEY H&UE SollM trafficOl MSECH 8HXI2H UNIOIA MPLS
Jb X0l g FR0l= end-to-endZ QoS EEE s GIEE
ST 438 £+ AL

SIP(Session Initiate Protocol) ———————

(0¥ 3-1) QoS 2HE s HHIA A X

3.2 X8t AdlA % SLA AdlA |8 F9

83 MUIAE RSB 8 DiffServ-aware- MPLS A
HiA IEUMHE ML IPFEA FY, ZE g9, IRER R
o met XEs g MHAS HE8C QoS &Y xigsl
MutAg 2t AN Q¥sEle WHEOILL delay, jitter,
relability S8 ST20 AblAY A0 Tt X1 si6tH
EEGE YY2Z J|IEQ best-effort 401 Ol XNEZ A
HIAE MSots ZA0ICH XEs MHIAE MES6t) HstH
DiffServ—aware-MPLS ingress router= 2t AIEX U2 =
2H2 MAE SLANM XiFs EE YU Cietd RE28
0 MPLS dI0I2 ¥ EXP BE2 TASIH 2 s Tt X
HE H2lE 8t F core router2 HEOIH ECH 01§ WAE
22 core router= DiffServ-aware-MPLS egress rouertXl
LSPE Sof &80, DiffServ—aware~MPLS egress routers=
Hetste SAX hostolid & SCH

SLAE MEXY Mbla 23Xe ENE S8Y class-
type 2 Y 2 class-typeZ HZSF M2HHEI} QoSO T
Bt AME ARQICH =, SLAE St utXo=z AEXIF Y
DXEHE ABlAS E82 Y DIHESES Fg & UCH
SLA/SLSOlA RESHE QoS &8 B=2E IP F2A(Source IP
address, Destination 1P address), ZE &, DSCP S0l I
chtA W3'el  class-typeE  RE28I0,  CIR(Committed
Information Rate), Bc(Conformed burst size), Be(Extended
burst size) S0l #EZL Ol0 Mt ¥EE S8 LaistH I
23t =2 MUAE HM28H L 2222 ¢ 220 82 F
M OBPIXHE 2 AEXI0AH SLAN T2td HES HUAE X
SeHFA SO

3.3 Multiple Virtual Networking {'&

Multiple Virtual Network® 28t AIEXIES trafficl CHoH
class-type®2 Qo0SE XMIdMFDIl S8 =OoICH VPN
service®t €2l 2 AABXEES O SHXIF st TS0,
source—destination #0iCt LSPE & FdIH QoSE M38&=
AHE scalabilitytit 2 2XHJF SCh. 220 AMSX 2H 80l

AT

trafficg class-typelil et P =5t 0 %= QoSE M3

HEE 201 SO (D28 3-2)= Multiple Virtual Networking®l
HEg & 2AHEC. Multiple Virtual Network2 PEZH
full-mesh2 &3&E virtual leased line2 OI8ot0 =2
class-typeOtCh 22 network0l U AMEB FHBH ARt
= N2Z Z class-typeZ QoSE F &SI &3 resource
utilization ZESHUME ZEE &G &AM 282 2 A
FUAME vitual leased line@& DiffServ-aware- MPLS TE
QN M L-LSPE 0|8t

(8 3-2)0IM 2= ot2t 2001 st (P/MPLS physical
networkOil G4 JHel Virtual Network® & 8HCH 2t Virtual
network€ F4810 Us L-LSPE class-typeE QoSE =&
8t71 9o bandwidth, delay, protection mode SHAM A=

2 S42 10 HE S0, NCTY 8R 141 £&= 1114
protection mode& DJtXIXI2t AFSl FSL M:N2Q prtection
mode& JIXITS £3E = UCH

Policy-based MPLS Traffic Engineering LSP
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(NCT) Virtual Network
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{AF) Virtual Network
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(08 3-2) Multiple Virtual Network <& &

Multiple Virtual Network2 S8 H&&HeE traffice HA
packet classification2 Sdl 0= class-typetil =dt=Xl &
HTO AU Ha®  traftic parametersOf @2t Meter/
Marker& HEICH Meter/Marker& HE& MAE class-type ¥
destination address S0 T2t O Virtual Networke 0%
LSP2 A& X0t ZELA ZO queuedld CHIIGHA
EICH E8 Multiple Virtual NetworkOllAd= 2t LSPEZE queue
E o M S0 2t queueE £3 user grouplff B £

Ct. &, 82L& class-typed trafficOiCi2tE 1 trafficOl &8
user grouplii M2t MEZ CE priorityE 2JHXIZ2  Virtual

Network@& MESTIHM XNE8E serviceE 22 & ULL 0
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4. Multiple Virtual Network =4 % 22|
4,1 CSPF £02iE€ 0|88 path 48

Multiple Virtual Network2 438t)] #4510 ™A, virtual
leased line@! LSPE +45t0{0F 8HCH. Virtual Networkg <8t
LSPE 438 [, source-destination0l SYL&IH2IT LSPE
Aue traffic?l class—type0fl Mict pathdt Zet& £ UCH 1
A class-typelil et LSP 23 Al RFTE parameters
(bandwidth, delay, jitter, packet loss S)0| Ct2J] ME0|Ct.
Ol A network® &EROl CHSH AHE=QF OtLIZH bandwidth,
delay S2 ETHE8 D245 X2 pathE &I HalAE
CSPF (Constrained-based Shortest Path First) 22|52
A25HOOF BT,

4.2 Meter/Marker M= &%

Virtual NetworkingE # 8t LSPOl U8 &F0l 2&E 8Y 0
0= Multiple virtual Network0ll CHES ZME ZNEI00F &
Ct, ZHEB M2 PE router® Meter/Marker®t Scheduler&
Sl networklll M8 4 QUCH & =20 M HMotsts H o
Me Meter J1s2 AE8HA &41) Marker JIs8t2 AME8ID
QUCH OGHXIQH otet SLA/SLSUIA Host BHUE H0AE
trafficOl CHokAM= 25 dropE ot 201 22l JMojetH
010l XM violate-actionE dropl 2 Hog £ QUCH

4.3 Scheduler &3

S8 ZEE S 02 class-typell trafficOl E®@&T22
2t2k2|  class-typell M2t H2s SLABEE 0260
Scheduler& &&AS8ICL 0l M, FOYdt=  schedulers
hierarchical tHl & X&Ct. NCT, EFE= CHE trafficOl HIdH &
2 priorityE JIX1D QUNOZ HAE £ UOOF 3HH, AF
trafficg 20l 23 rateE JtXI2 scheduling0l & + UX
E LHEICH O M, U XD A2A2 ZEHR Y ZE
g 8ol &85 trafficll LK class-type, OIE6t= LSP
ZER ¥ UHZE SOl 60 THAIST 220 A0I0F 8tCH

OR

1)
ox
or

&3 U 24

Multiple Virtual Network® &AXIZ2 I H5IUS O QoSH &
HEEX HAGHIIRGIH A8 ctREQ Cisco dtREHE 34
g test networkOlAl & &8 SIAUCH Test network® KT A
e, 4E5R2F FPHWME KT Small KORNET 20ICH 5], 2
class-typeg SLAE <X 5-1>1F 2.
<H 5-1> 2 Class-type™ SLA

CIR BC PIR BE
NCT | 200 Kbps 6250 bytes No 6250 bytes
EF 300 Kbps 9375 bytes 400 Kbps 9375 bytes
AF 500 Kbps 15625 bytes 650 Kbps 51625 bytes

ABMAN 238 12 Multiple Virtual Network® 0123H04
QoSE =Z2&6IJ fAhde= Hst SLANM TetM Meter/Marker
2 Scheduler& & F3I040F 8HCH <B 5-1>0M H28F SLA
E 918 Meter/Marker @ Schedulere <X 5-2>3 2Ch.

<H 5-2> Meter/Marker ¥ Scheduler &%

Class-type DSCP Marking Bandwidth(kbps)
NCT 56 (only Marking) 500(strict)
EF 40 (only Marking) 600
AF4 32 {only Marking) 400
BF No Setting (Defauit 0)

20l 2F5tD, <HE 5-3>1 20l trafficg LA
&, #MENNH EHE traffic IS8 <H 5-4>% 20t

< 5-3> 448 Traffic

Class-type | 1Xt 231 3%t 4%t 5% 6t
NCT 200k | 200k 0 0 400k | 400k
EF 300k | 300k | 600k | 700k | 300k [ 600k
AF 500k | 500k [ 600k 700k | 500k | 600k

" BF 0 400k 400k 200k 500k 0
Total 1000k | 1400k | 1400k | 1600k | 1700k | 1600k

Congestion N Y Y Y Y Y

<& 5-4> Throughput

Class-type 1% 2%t 3t 4%t 5Xt 6 X}
NCT 200k | 200k 0 0 400k | 400k
EF 300k | 300k 600k | 670k | 300k | 380k
AF 500k 500k 600k 700k 500k 580k
BF 0 360k 160k 0k 160k 0
Total 1000k | 1360k | 1360k | 1370k | 1360k | 1360k

Congestion N Y Y Y Y Y

<H 5-3, 5-4>8 S3l0 <E 5-1>0Ad Ba& SLAJ & X
HAXD USE & & ULHL Sbl, 5XC HRKE 42N, IIE 24
TR =2 NCTE 2 trafficl 20 2AH2401 100% 2dE= A
g o8 4 QAUCH, EFY AF E& REE CIRE # E4318A
trafficOl ZMEAI| I 2F SUEE A8 & 4+ UCL 22l
1 BF= CH2 class-typed trafficE0] M3 & 01F Y= U
AES 012610 HS0| gl= AS &olg + UACH

6.8 &

2 =20A= end-to-end QoS BEE st AMHIA NS X
2t DiffServ-aware-MPLS ZH0IA 28 MEX0IH QoSE HIZ6t
2l 98t Multiple Virtual Network 2iot2 TIQHSICE End-to-
end QoS BHE I8 HEIA ME FRUAM= SIPRE RSVP-TE
signalling& OI&tCl SIP= host-to—host session0l THE oA
2 ggsICh 12l UNIOIA RSVP-TE signalling2 S0 CACE
g + UL2M, 0I8 Sl SLAE XIPIH end—to-end QoSE 2T
g £ = ¢H 40| IIsSIEE SHRCH

Multiple Virtual Network& F&6t= AMIBUA AIBXIZ AdIA
+ZFE SLAE Sol Z2FolD, LSP &HHE2 9610 CSPF 228
£ 0IB&HCE £8F B2 M8 SLA ¥ o 22 A et
Meter/Marker % scheduler& &HBHCL 018 Soll Service
Provider= B0 &4 AEX0A QoSE MIBHE £ AT E£3
NMSOIA  Multiple Virtual NetworkE 2ALIGID| {8 2sEO0!
MPLS networke JI122Q! J|SE2 0IR0E 4 USS ZUCH

FR0 2 =20 Mot End-to~end QoS 2ES 28t At
A HB RZ0A host2 RSVP-TE agent®t EMS2 CAC JIsS
FES OIs0 CEt AI®E oLtz AEoICh 8 Multiple
Virtual Networks &cioh)| #i8t & 282l JIsE0 e 6=
AHHES=Z 5t network toad balancing ¥ EOHR RS
HE Hima) L2 HI=I0ICH
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