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A Study on Strategy for Metro Ethernet to improve the Internet Subscriber

Network Per formance

Dong-Kook Lee

Department of Telematics Engineering
Graduate School of Industry

Pukyong National University

Abstract

Increasing multimedia service caused the internet explosion and
infamous traffic bottle-neck. Metro Ethernet, which is suitable to low-
cost information service providers, is introduced to supply the answer to
the bandwidth demand of customers and is becoming a popular way to reach
LAN speeds across a city campus and beyond.

This paper proposes the scheme of building metro Ethernet network which
supplies customer's need and later analyses and evaluates its performance.
The simulation shows that metro Ethernet infrastructure is adequate for
hub site which has more than 10 customers within 3Km radius and that at
close quarters within 200m we can get high performance with only UIP
installation. As for operating system, windows 2000 beats windows 98 in
{ransmission speed by 2Mbits/second and it is more stable than windows 98
without regard to PC's CPU performance. This paper also proposes a metro
ring which consists of 5 to 6 metro Ethernet hub site with VDSL line or
UTP cable. This structure is superior to present SONET/SDH MAN

infrastructure in performance by at least 50 percent.
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1. SONET

7}. SONET

SONET(Synchronous Optical NETwork)e E&# AFA F As ol
AojA e wE=of Bk HEo #IF EFoltd. 1984 ICCF(Industry-
exchange Carriers Compatibility Forum)= I BFA] o] fAIEo] A4k
e B A5 tig T3PS BHog AR, 2 F oY T}
2 ALFEo] F71 R FAHAUA.

7150

rie

il

SONET& OC(Optical Carrier)-10]2h= 51.84Mbps9] HEHEEE

2 o e BEAL F AESEES FAST du, ol F Al

T

0::1,

of

}o{v

h2s A7) Ae AT HEEFELS STS-N(Synchronous Transport Signal at
level - N)o2 A3t Qo SIS-N A%E & g F715 125
psE EFsleivh. SONETS] 718 AR A4 o9l STS-12 90X9wtol
Eo] mgoloz 125y sute] AEATH. weld STS-143E =% 8000

Teolo] B g 51 84Mbps7} BTk, STS-18c} AH) A$AZ L SI1S-12 o
z3 gtogx HFEH=d, 53 0039 0C-12 ANE HFoR B-

Am

A R&L dete ArE AF EEolvh.(1]



L}, SONET #e} #A 4

SONETZ& TDM 7|wtel 3l m@wolmz wAEld dlojg HFe A
&h3l2] 931 ADM(ADD Drop Multiplex)®} DCS(Digital Cross Connect)7}
Heg "daog diel . (¥ 2.1 F=E)

j=]

e 52

SONET% & Upgradesdl”] 984+ SONET Ringoll 2 ¥ EE ADME i

AstAL} Ei=Fiber RingS A Eo] £A3FAHL DWDME Tl sfof &

o] BF7t vl v &FAHolER FAHA LAY

LS4

A&
A} Internetsl-&-3)4

"

Metro Core Rig

a8 2.1 & Network & +%
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SONETS] A& A9l DSO,TI/E1,T3,155M,622M,2.568 ¥ = &Ao] it
Atz Qe g F Fuzh Hetn, (29 2.2 Fx) 5 1
& 918 ADM,DCST e F71 An] oz FARESF ofg gl ¥e &
AQRe 7R [3]

User .- Contgnts User

[ Metro Metro ’v £

f POP _mempr=es. POP >
} sl A CcoO . ‘b

Ba ckbonr?:;‘
Siobal ln?ernéf"-~.,_"

. or Other ISP ..
A “A backb
: - nDSO, T1, T3 Leased line backbone
(64K, 256K, 516K. 1.544M, IP/DWDAM, TSR
Res‘d‘in"al 2.048M, 45M) OADM, OXC, OPS
Cable, xDSL, and - TDM-based SONET - Fast (?fg??lf/"ferobﬂ)
Broadband Wireless e ey o WNEATN
R Cy RSN ITC L o \
-» Fast (Mbps/user) ,\13(():;‘:5f‘_1_\f5; SEIRANVYD

A

o 2.2 Qe A W A E



2. Metro Ethernet

7}. Metro Ethernet

Metro Ethernet ABlAt 7|&e] e § 2538 E AAA &2
7 E olylor TAE B ol gd A9AWMOT LaNG o] A
s Mu] o] th.(4-5] SONETS ofzol &4 543 A$S 9F2 A

A Aow Zgdon Frist dolE A £EF fAdshA nF
717F &t olgld ZAHYE HEeE7] 98 Metro Ethernet& SONET 3}
v ogy dl og WelEg ga gdEFs ¥RE I asHes
b 4 gla, 7]Ee] SONET# ATMS AFE3H#] ok oltfull 294
(L2/L3)Z Dark Fiberg Z3l AH ddsod HEIAES THIH
Metro Ethernet-2 o|tiyle] 71&& a2 AFE3ir}.

5
)

&

(a)

> <€

K
I

>

@

M.Cc &bt S/H

SH : Switch Hub

M.C : Media Converter
(b)

a8 2.3 AEY sbela W AR, (a) A Metro Ethernet #H|

FHl A, (b) A ;A 84 W3kglo] FA A

-9.



ol Ul LAN Aol tiers] AFg 7iER oln] Y Aoz &
d A e stAo] Aok, EF olffule Ay H &l &l
SHE LANG Aol ALgFo] oM F 2dx H FAolA v
o) 27 9lt}h. SONET/SDHE-E TDM7)whe] 3|4 mslato @ AR82b= Nx
64K, T1(1.544Mbps), E1(2.048Mbps), T3(45Mbps) 5ol »l&] A oA
Zor g wg £ QAR ojr e 7 w3 Ao =E ALgAT) 4
st ttge HEZ2S a7 2 @9 2 ¢ AT [6-7] o]7] LANY| 95%
7b oltidlo] =2 MAN, WANS olfyl 7inte g FEHIW TREF W

ol YEYA ewdErt AARHE FHE 7HG.[8]

&

Metro Etherneto] A}&5 7] flaire HA FHQ Anj2=7t Lasiet,
olglgt B AMulxE SFoju EdFe] gtew o] met Mol
JbssloF ki, TF v]&o] dolof dtu, g @A) Mu]AE FA A
ANE £ 242 5 e S A ol Sl g ol
AT [P dojy dfol HHstdE AZetz FAS ook sta AH] -
#elet A YEYIYG e de dEHAclE FAo] JhEsok
gt

1}, Metro Ethernet Zdd % &3

-

Metro Ethernet2 7]&¢] @¢EHY F A$Aurr 48 glesz 3t
gl sreb Fuatele] dde] Eo] 2 FEAe 4 F den
o) =QA7bzo] AdsTt, e FAH A E gin) ALEE} AT
gl 71Wke] Provision 715& AE 7Hed AHE 7HTH

Ak, dolE] AFHA FolA &4 EAHS ARk @A 3



31, 71&9] SONET “guloll nls} FHo] Eojitt..

T ATM Foll vla] AEojxe QS7]%H BetEAe &4 7hsdA
FABSTUHIA), 7FgAR AT sfERE 2T B2F FAClE
g 273gE dHo] gk, dA ZI7IHE ol EFES AUA=
Skmell E-3}sti 70Kmol’del A& Ad&r] HaAde A7 5AHe
# ghE 7)go] H g5 7} Fujatole] mEAo] EATE ST

Metro Ethernet2 7HAl= EAo2E HA IMbpsoll Al W 1Gbps7HA|
Alu] 27} 7583 IMbpst} 512kbps @2 tiG &S &g g glo] At
4271 Lt A9 dgF S A9 shssitt. B 74 TEEER 48
E dgES 2 AFE £ A e 715 AH.

l

(S)Bhandt Metro Access Metro Care )] Asr/csr/ngsrcoloc:ﬁavlnc
Switch{12/13) s

(2) Bhamet
Switch {L2/13)

(3) Dark Fiber
{Ring Siar or Mesh)

MU SE (ALl IR - | (1) MetrolL 1ol

%ﬁ;ﬁ Main Node &1%

(7) ASP/CSP/DBSP/
Co-location/IDC

2% 2-4 Metro Ethernet & +4 %
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t}. Metro Fiber Ethernet 71%&

oltjdlo] LANOIA AlgdE wie atix] Fodkx] dUd g Vles
o] Metro Ethernet AH]| 2o = QFHA Hed, dEHRA =2 I
7l BE3 TE F4& Alol, Arlxa F4 (QS) A, ojefdl VP

23 5, s AxUels, 9 7w AT d9E, F dssd,

3 o]

g9 PYRAXNE vy & 5 glon Foz {FHe BE HIlvin
oYl #d, IP dld, XEYY T& ¢olrn 1 3
e Wot gt}t. o] & A EF3H(Packet classification)olztil slH,
oltyyl wro] IEEE 802.1pt} IETF Diff-Serv & MPLSE A A< 7

e obdl oz EfFo] FYsE AMHAA FAE ok sty 17
A ge AgoE oy P EE 29Xy eEHAA Fas oo}
ot sl BHsle] Adte XE AESE Ao, Anlz FE B a9

71EY 2AE 7 TEZH FASGA 299 Ad3 FHEE

o] g% & glod HAR WEZ Mu|Aa BAHNAE orul ®F ApiAte
B2 ol glE oyl 29X 7t TEE AR tE AR
A 2o, 7t Agate AR e di9Es Q7R ek,
2o g 7} AFEA] Al 100Mbps H2=E olejul LE(UTP cat.5)7}
A A 2t A7 A ERg e §Y AE F dE AFES A
2 7k FAA AAE ol wek Agste 71sel BastA ey
ol TE AFE Alojgta It

i
o 2 L mlm

z 2
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AT A QoS7F BAHE ol WA, AAXFY, A€~ Ed2 T
B osl=qoiz)ute] Awg 7Y FE4 A2AEH 7T ol AFTEH.
olt] oAl HulA FHP2E LT F A WHEE ot ZH Y
of IEEE 802.1p Bj2& #33te] glzule] SHEATL=(3HE) o] T
Ao FoEE AYEo odyl WudlA o] g Fdho xpEHE
Mu)| A8 AFE= Aotk EE Diff-serv, MPLSSF AAIgt HTh ohf
gk Aula FYAE AT Fx k. @A FAHE ogYl 29A=
ATM =99} Zo] F=dgo] 7)wke] 59 (7 &R FaFx), &
A4, 7 2dn 2AEE FEE HNH 294 delMe 72 R A
o4 Zpolz 9ok, 2y oldlo] HlAdAYolgE EAlE qHE] A
st ot V&wtoRE @ wsolA Farte] HAAHJA AMHlA FE
e oy, FHZols MPLS7E ole Yl el A& HAA o] T QoS H
A& 7HsEHAl gt

o2

jasd
4

S

oltj gl o] VLANZ]=S 4@ 2A|= U EY A4 oA broadcasting domain
2 UolFE 7)1%d, o] 71£0] Metro Ethernet FHolAE oyl
2 Aggrt, =, 802.1q VLAN EjZ(VLAN ID: 12H]
E)e} B MACFAE F2dlo Zds 99 T2 A 1z ATMO
A VPL/VCIEES sl Ay e MPLSel A o] 29 7157 Sdsla 2
olth. whEbA], ATMHolA VCCE Ao A& eE FHMFL =
MPLSell A LSPE A A sl Fo] d&sMe] bt Z2AE olrful oA
T OVLAN ID9F EAHz MACTF AT BU3 &3S 2= Aolth. VLANZ A
2 thE VLANZHl = Edgo] 398 E AXA G olde HEHA &

0T B Metro Ethernet AH]20]A HOF 4 sliole & d&-g 3},

§
o
=
Hy
FF
)
My

VLANS A 83le] AL AuAE AFEE 29 802.1p VLAN 1D
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7 129 ER oY #e Fa AANE ¢ AT VLANS F7F F 40967K
2 AT, o= Hu) 212 = 4096789 7| & 7lEsitkE Aol
el Ay Wieda2 52208 VLAN IDE 24H]E(16.7 million VLAN
Aol Jh5) 2 SFstE £FAL st Joy AL Auee TE
o] ¢F ¥ EAZF glo} EFseee x¥o] IPHL vk, o] WHol

9ol = Metro Ethernet %& HA3| E3tslz 1 Alojol #9HE

g4 ZAE gass dEol EdE XY H, QS, VPNT2| A

sdlastde FAYol FAStHL ek [12]

ey

SONET A43g o]gstx ¥ oyl 7jutoz YENIAS THEH
g o) Aol L7t HE FEo] vz ¥ 7 w9 Addoln. 7|2
Aoz ot Y& SONETH #2 ¢ EF5Y (S0msecoll A== =
91x)o] 9lo™ STP(Spanning Tree Protocol)?] sFHAIZFE 30z o]&
t}. olelg EAE Aty fs) ol Wi e ol Fol ¥ 7

wlho] Al o B2 =89 L9317 RPR(Resilient Packet Ring) 7|&

owZ 3 L3 SONETH g anxoz Agd £ 3 i H=2
2 98 SONETH ™ 2-fiber B& T F 3 EF /& dlolgj7t A
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i1 End-To-End #AlolE A7} £4 2L Y2 AH
o A o}efe} #& o2y shA] EA7F 4bAs) 2ot

AU BZEALS A9 Uk [PE A EAAA) F4o] AEHE
A<

IR RN R
S EANS A3t ISPES Head Centers FTALE AH|2E 3lER

A o) B End-To-End F#A )& FAsHoF 8= Metro Ethernet A1H] 2

T BARA RERAE A% IR A= B2 FAN BAZ dF
93, wek HAA7E obd mob Feie YAz Ash AW BF A el

IKm& 800~ 10008t el v]l& A B2 AAAN At &4 FFA
27} wjulsteh. A4 AolE A9 A ISP AAEA dHeE g A
ol 8 ¥AL ojn ¥} ol A& AlelE El= AZbe] 7h
QA QFo] Hlste] avte] vt BE @7 I AlTro] Bol 275
FAH ol AT

ol
)
o
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oh. olgtE {Y U Sk A

71&2] SONET® 729 ofstE, Wdg T& E1 134 vhe] 12 A
&3 JEYe e Az FE] AR HE

Aok, Ea ADSL AEFE 27| g F4% ol &Ae TR
HWE 407 Asl.5Mps REE AHEANE &9 Au]2E AlF T

ot

J

ES

o

7120 AAAE A e HEE El olse] SDSL T 2M oldte] 7t
oA AT AAE ALEElT YO B2 Metro Ethernet HEAlE FUl 9
A AFAHE WA Fae £x0 HIE =72 Xt

gt. 71E A8 A4

o

Metro Ethernet ABlAx 7]|&o) AFEFEQ H$g, 29x, AEH7H
= p7le] AH|E AIEEA] ZA HEE A3 7|E Fule] Joo] #F

A o] LA

- 16 -



[11. 7} o} vbzxdlol 9 Metro Ethernet

e
2

2 g

O
%

dole] EdAR AF ALgAe] dAZe d@ Fart FEHEA A
golse dolee] AXsY ALHE BEHow AFshoF drh, ol
T Aol WEs oy z gelae BE e A5 AF Yo

2 # WEQII} FEL B Aok,

317) Yk HEHQ Wero 2 All Optical Etherneto] #|ts i ATk,

ez JEAIE 7Idd I A8 Fo HF AHEAE ddsiol
gtal ol& Agzte] dolE EHR I ofF Aol &7 AldE
BEA| A Fog HERZ YESIE VEHUE AHEAS o8 87
Avgrol o8] Zvzh th= Al PAdEofok gk,

3 ol A A 4A D F dE WHOE SONETS o838 7|4
EFAN F £FAE SR oE AEse Aot o FTWel Ao
Te gAY UMENZE 723 AERZ 990l s A71EA A
WatE Tt AR dlolg FAe) P2k TDM AlH| 27t A7)/ Folehs
e AZo YESI AdA 457 YA 19 ZT2EF

ASS o= s EA7F At [13]
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L}. All Optical Ethernet (A% 7l ~9A)

BAE olFod 17 wWEolth. [14-16]

LANC100M-~1Gbps)

AT g g
" {long ha)

R

29 5.1 AEY FE9 ¥ 72
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Gigabit Ethernet& 100m olWje] AgolA Fhejxg] 532 UTP AolE
M= ZFo]l 7tsditt. F AWE 7|&e) BHoR thefg AH|x A
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o
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7} Asstdon AFe pusA F AvEe FAnon mE A
o #1d 7hsstct.

S2lgetol e 1999 49l A2AWNEA AMEARD R E A0
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F 3.1 xDSL Access Technologies Summary

Tedndogy Codng Meda MadmumRae Distance Limit Axdication
Downstream Upstrean
HDSL CAPBIQ | Coper 1.5442048Mys 3o5%m |TUE! Senice
(YY) VWANLANAccess
Server Access
sSoSL cBIQ | Coper 1.5442040Mys Hm Sare as HOSL pus premi
(29 - | anoess for symmelric service

VDSL | CAPDMT | Ogqper | BoSMps | 150230Mps]  Km  |Sameas ADSLps HDTV
DAMISIC| (W)

g AE

Ul ISPl 74 2 EAlE @I T AT B ARIARE Metro
Ethernet& AMu| 238t Ae SATAZE 7F4AEe] Qo] glvhe AMS
25 FAolER AHl2T F dE F7HEL F4 7hite] HGstte H
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gz Aelct At nAg FaEeA tRAs A7 AAEA Dol
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oz W] wet 7|&E 9 EHE 283,29 o] Switch ATl A
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U}, olstE 27 o
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& Aol Auzs A% A
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A2 Wyst FAoIA T FX a7 IR

PCHM-E Aulx EQA FAZA AR o] ISP 7HE Aol A
A3t Loz EAZAIZL A& ISPE Hub Site® F% F Point-To-Point
2 s Zr1A AF Ryt sl vk, Hub Site 1T
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