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Applications: Roll-out:
Edt ’ Topologies: low cost,
et data, Internet, star, ring, mesh single—ended test,
VoD, VoIP, TPS optical gear
Connectionless, P
Data efficient, ] )
Mllklpf)mt, Standardized service Maintenanc_e: Reliability: Architecture:
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xSTP, Scalability fault propagation, availability, ulti-technology
Tree topology, monitoring carrier protection
Best effort, Reliability
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Free Quality of service Service: . M t
QoS, SLA, Biling: i
Service management E-Line, E-LAN, fixed, variable integrated
E-Tree
~— \- 4

(23 1) 7H2o ol

23 Dofld B nje} o] Aj2fof o|ulle &
AAle e Aele 2y vt Zo2] [4]

7t. E&5tE MH|A(standardized service)

ufH|et qlzetel] EHA FE3ME EHEES §
3ff 2|9 E= A AR LR AlF 7hsEt AujA
£ Aledtth HER oHyl Z&oflx = ol2|gh A
H|AZ o|tfyl-gll(E-Line) AJu|A, ofc|yl-3H
(E-LAN) AMu]A, ojtjyl-Eg|(E-Tree) Au]A &
Al 7] f39 AMu|AE Aolsal glok ZF Au|A

o thgt e tf3A 9 sEjo] olgjyl MulAE

2rusly| 2 shch ot o|2]3t Au|AE 2)¥str] g
8] 0] LAN #u] B Y| EY IS WA= A
oL oojop 3t TDM Egfjel k= x| 1d8ln} 7+

l:l

2 7|2 YEYIE £8F 4 glolof Gk HES
B AulAL 24, A, Holert §E vEY
o 2& Fhseha, Il chekst AlRste of
G 9l el 2 U AR

Lt. &&M(scalability)

U8 2SI 23, 3 EﬂOIEii 34t
Slgt ul=g1= A 1&5 Xﬂ#@q- Al

A2kl ofsf 7+ TRt 224 =zt Sl
BAA A HER FZHTE 57 B A AA7IA]

B>

© 2009

ul A Ol EX|
A O = T

[}

AujAE AHEZsk, 1 M psoﬂlﬂ 10 Gbps o|At7t
7 st el 2720 e % gt

Ct. A2[Y(reliability)

92 e s g W] 1A G3S
23] QT o) Bobhu Brete 715 e ATY
ozy 7P Z2QAEH= Au|A 24 4 7184
(availability)o]] st QARRRS 2ZFA|7ITE YIE
o7 B 4hx] SONET/SDH 4221 50 ms ©]
ato] mhE B X|7hg Alg gty

2t MH|A EZ(quality of service)

chorotm Al eah i St Aul 2 B $HE

2| &k, v)ZUA 2 residential W EQ A o] A
4, G4, dlolelol 7= FE d5E AY

{t

st= Au) A 42 FoKservice level agreement)
o Alzsict. ¢4 AR 4% (committed informa—
tion rate), Z#|o &A1 T 2|4, LY 2|F
Azl EAL 7|HEo B st $HX S AlFshe
Hu) & -2 Fokg Bl Zan|2d(provisioning)

= AlE3t

o

of. MH|A #2|(service management)

54 QAo pak EE )] YA o yE

2] 3 E 7kA)E(monitor), Zekskal(diagnose), T

SRS AT



2lsh=(manage) 7158 AlF3hch 7|12 AMu)2 A
32 Rels) 59 S g Aelolidel OAM 45

< Z|YshaL, 7|& Au|Ab u) Wk 4 9l whE. A
Hl 2 Z2u)Hd S A3

2. o] ol Hujx

Ao} oleie 7)o 84 7)ute] SONET/
SDH HlE9 =7k A3 4 glold szl e
= o] ALgaot I 2] QeSS A
Ho® tjeiRe 78l AHAE WE £ 9
AAIZE 8] 7)) EaulA g g A2 4 ik

HlER ofelyl EgolAt: (2 Dol Rs ue
2] olelyl-elal Au)a, o|edl- Au]2, ol
Y-Ea) Ku]29) Flelo] o|eldl HulAE Hojsln

rr

| E-Line Service Type |

Carrier Ethernet
Network

| E-LAN Service Type |

Multipoint-to—Multipoint EVC

lj)—Tree Service 'I‘yp?]

Point-to-Multipoint EVC
(or Rooted Multipoint EVC)

Network
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Port-based VLAN-based
Service Type (All-to~One (Service
Bundling) Multiplexed)
E-Line Ethernet Private Ethernet Virtual
(Point-to-Point Line Private Line
EVO) (EPL) (EVPL)
E-LAN Ethernet Private Ethernet Virtual
(Multipoint—to— LAN Private LAN
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(Point-to- Tree Private Tree
Multipoint EVC) (EP-Tree) (EVP~Tree)
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(port-based) E+& E4(VLAN-based) EVC& 7}
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Ingress Bandwidth Profile
per Ingress UNL

Port/VLAN-based

Ingress Bandwidth Profile
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% Ingress Bandwidth Profile
_¥ perEVC,
Ingress Bandwidth Profile
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Ingress Bandwidth Profile
per CoSID 6

Ingress Bandwidth Profile
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Lt. Ethernet over MPLS

EoMPLSE: IETF 84} 8lM(pseudo-wire)
H 22 EZ(RFC 3985-PWE3 Architecture[11],
RFC 4448-Ethernet PWsl[12])-& A}&ste] 1P/

MPLSA| ofelyl Au| A8 Hukstr]

&3to] fAp ez AdH

Ae| VPLS/H-VPLS[13],[14

A 2 7 2(0! OJEH Vi
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/57 ek [ETF MPLS WG4 &= [TU-TojjA]

gt 7140l
t}. ooyl g7 [P/MPLS #ghubare] MPLS
2l ZYE $13h 2% £{d LSP(tunnel label) o}
o7 Ed LSP Qo A-th-A oltjull Au|2E
Ralsh= 74 34 LSP(virtual circuit labeD) S o] kst 5{_9]7} 2158
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A &g EoMPLS 7]1%9] 4%41 T-MPLSE 7]&
£ JEE shr7] 93 MPLS-TP
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Standards Body Ethernet Service Architecture/Control Ethernet OAM Ethernet Interface
- 802.3-MAC + 802.3ah~EI'M OAM - 802.3-PHY's
- 802.1D/Q-Bridges/VLAN « 802.1ag-CI'M - 802.3as-Frame
+ 8(02.17-Resilient Packet Ring - 802.1AB-Link Discavery ~ Expansion
- 802.1ad-Provider Bridges - 802 1ap-VLAN MIB
EEE + 802.1ah-Provider Backbone Bridges
A 802 - 302.1Qay~Provider Backbone Bridge
IEEE Traffic Engineering
~ B02.1ak—Mutiple Registration Protocol
- 802.1a)-Two Port MAC Relay
Q02 1A/ af-MAC/Key Security
+ 8021 ag-Shortest Path Bridging
» MEF10.1-Service Attributes - MEF4-Generic Architecture * MEF7-EMS-NMS -MEF13-UNI Tvpe 1
- MEF3-Circuit Ennilaton - MEFZ2-Protection Req. & Framework  Information Model - MEF20-UNI Type 2
- MEF6.1-Service Definitions - MEF11-UNI Req. & Framewark - MEF15~Nerwork Element - MEF16-ELMI
- MEF8-PDH Ernulation + MEF12-8ervice Layer Architecture Marmgement Req. + E-NNI Phage 1
- MEF9/14/18/19/21 - Test « Class of Service - MEF17-Service OAM
METR@G s 2! Suite - Ethernet Service Constructs Req. & Framework
- MEF22~Wireless Backhaul - NID Specifications + OAM Performance
Management
= OAM Fault Management
« EMS-NMS Phase 2
-+ Req = Requirement - Delivered Throughput
- G.8011-Service Framework - (G.8010-Layer Architecture - Y.1730-Ethernet OAM - G.8012-UNI/NNI

- G.8011.1-EPL Service

- G,8011.2-EVPL Service

- Gasm—Service Management
Architecture

- Gsme—Service Management
Channel

- (G.8021~Equipment Model
» G.8010vE2-TLayer Architecture

(5.8021v2~Equipment Model

- Y. 17ethmpls—ETH-MPLS Interwork

Rea.

+Y.1731-0AM Mechanisms
- G.8031-Linear Protection
- G8(32-Ring Protection

+ Y.17ethqos-QoS

- Y.ethperf-Performance

+ G.B012v2~UNI/NNI

TeleMunagement: 42547

< TMES14-EMS to NIMS

Model
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2. IEEE 802 ¥ %3} %3

PBB-TE(EE PBT)E= VLAN-aware Hz]Z]
{provider backbone bridge) 7|gte] 7] HE 7]
&5 57| gt Hete 2 BT & Nortelo]] 2|sh
Alot=$ 17, 2007d 595 [EEE 802.1Qay = %
e

Hajx|= 2 Adld Er] ZE EZ(spanning
tree protocol)2 7|8te &2 &r&(learning), YW
(forwarding), De|Y(filtering) S0} 7|52 4885}

g}, PBB-TE|HE 8h%, Zelg(looding of
unknown) 5-& AHg3H] 4 2 B2 mEE
=

=
ora

= Al o)ro] Zzu|AY A|AH(GMPLS-IETF

RFC 39459 -2 B4R Alo] HH E= SNMPo}
22 AEy e B B BT AU

X
2 g, g EeR AR e

2 At AS 7|Bo g gith olE S5 PBB-
TE+ PBB tellA PBBE $J3t B-VID9} PBB-
TES 9lgt B-VID €9 82, njz|e] £22] F4
el #7), Zea|A g 2y qzldoly F2
1ol AZ Aol pel, BE Aold g XA RS
A 59 715& st gl 22, theA-
th-c}EA Au]AE IS-IS link state ZREZE
7)4ko 2 = IEEE 802.1aq SPB Ao HHE 5
3l PBBAllA] 2 4HeH7].

PBB-TEE (2% 4)ofA] Bi= mlep o] 179]
Untagged, C-Tagged, S-Tagged Au]|A QlEjs|
o] 2of thall MAC-in-MAC ¢lI78&#|0]A(B-DA,
B-SA, B-Tag, I-Tag A& 538t 24 v|E
a9} Zanjo|d YIEYAE Halshs PBB Za

8 8 6 4 8 6 6 4
Preamble . . . 1-Tag . - " o
rern | BDA B-SA |B :l;ag PO c DA | C-8A |+5-Tag e
- ’ + 1:1 S-Tag, 1:Bundled S-Tag®ll "} S-Tag”} Remove/Retain
X T4
& | g Al 52" 3’2
TPIDOx88A8) | O | & B-VDD TPID(Ox38€7) E 21S|8lgl rsp
16 3 1 12 Bits 16 311 1 2 24
. . . .
TCI TCl
- ; N BSI10-SID1)
TESI2={ESP3/ESP4, ESP5} &%, BS1-SD2)

BSI1(-SIDD
BSI2(-SID2)

(T3 4) MAC-in-MAC =2 24! 3 BSI/ESP/TESI el
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o] &AL o]g3tc}18]. PBB-TE: (18 4)9
802.1ah MAC-in-MAC Z#|J¢] [-SIDE &3l A
OJ=|3l, PBBN ol e] MAC AH|AE ojush=
BSI(~2%7))), 3-Tuple(B-DA, B-SA, B-VID)&
5ol ‘g ol=]u], PPBN Ae] Zen|a e TE o
3 74 A2 2 onJstE ESP(~277)), PBEN Ao
S Mul & g E sl ESP 1F HEiE Ay
5] TESIZ o] &a}o] Hu| A= Husir}[19].

7t. Ethernet OAM & Protection

PBB-TEE: Aol & 4 EH(fault detection
and notification)& 5t ¢
loopback, link-trace 7|52 A 9Jat IEEE 802.1ag
CFM, 4% 2YEZE 98 ZaY A4, =4

| Hay, zegl &4 58 Aot S’J% [TU-T
Y.1731{20], A8 B3 AHAHS AHost [TU-T
G.8031[21] & AHzo ofefdll Al

connectivity check,

(E 3) OAM 7isD} =g =2

OAM TU-T [EEE

Functions Frame Y1731 802lag
Contintity Check CCM Yes Yes
Loopback LBM-LRR Yes Yes
Link Trace LTM-LTR  Yes Yes
Alarm Indication Signal AlIS Yes No
Remote Defect Indication CCM Yes Yes
Lock Signal LCK Yes No
Test Signal TST Yes No
éii?gf;g Protection APS Yes No
Maintenance . .
Communication Channel MCC Yes No
Experimental OAM EXM-EXR Yes No

Vendor Specific OAM VSM-VSR - Yes No

mafle) 4 24

Dual-ended CCM Yes No
Z9Y & 24 - . :
Single-ended LVMM-IMR  Yes No
wanol BV

el 219 =74 1DM Yes  No
One-way

Fg|ol ZA

ZEY 29 =4 DMM-DMR Yes  No
Two~way

Throughput LBM~LBR -
Measurement = TST Yes No

© 2009 BETXEEMSATE
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#aA0R olel DGl 212 ol

o] PBB-TE E%%‘)*Joﬂﬂi WAlisle Aol Aelst
= ETH Layer OAMo] gt} ETY Layer OAM #
8 gzozLt [EEE 802.3ah EFMo] Qi1 ETH
Laver OAM #Z ozt IEEE 802.1ag, ITU-T
Y.1730/1731, MEF 17 o] 9ict4]

[TU-T, [EEE 802 %23} 7} to]| tj&sk=ETH
Layer OAMe] A% 7% 9 Tl Zeo)e gelsh
o <HF 3>} 2k

Lt. Provider Link State Bridging

PLSBE PBBAJOIA] oh5A-th-chgd Au|2
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932 A&EE 4 9)& Carrier Ethernet Transport
7] & & WAE Zlolr}
ko] 2
APS Automatic Protection Switching
ATM Asynchronous Transfer Mode
BCB Backbone Core Bridge
BEB Backbone Edge Bridge
BSI Backbone Service Instance
CE Customer Equipment
CEM Connectivity Fault Management
ECMP Equal Cost Multiple Path
ESP Ethernet Switched Path
EVC Ethernet Virtual Connection
FCAPS Fault, Configuration, Accounting,
Performance and Security
FIB Forwarding Information Base
G-ACH  Generic Associated Channel
GAL Generic Alert Label
GFP Generic Framing Procedure
GMPLS  Generalized MPLS
H-VPLS Hierarchical VPLS
I-SID Backbone Service Instance Identifier
IS-IS Intermediate System to Intermediate
System
LCAS Link Capacity Adjustment Scheme
LDP Label Distribution Protocol
LSP Label Switched Path
LSR Label Switched Router
MAC Media Access Control
ME Maintenance Entity
MPLS Mutti-Protocol Label Switching

MPLS-TE MPLS-Traffic Engineering
MPLS-TP MPLS-Transport Profile

MPtMP  Multi~Point to Multi-Point

MS-PW  Multi-Segment PW

OAM Operation, Administration, Maintenance
OSPF Open Shortest Path First
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PB Provider Bridge

PBB Provider Backbone Bridge
PBB-TE PBB-Traffic Engineering
PBT Provider Backbone Transport

PLSB Provider Link State Bridging
PtMP Point to Multi-Point

PtP Point to Point

PW Pseudo-Wire

PWE3 PW Emulation Edge-to-Edge
QPS Quadruple Play Service

RSVP Resource Reservation Protocol
SDH Synchronous Digital Hierarchy
SLA Service Level Agreement
SNMP Simple Network Management Protocol
SPB Shortest Path Bridging

SS-PW Single-Segment PW

STP Spanning Tree Protocol

TDM Time Division Multiplexing

TE Traffic Engineering

TESI Traffic Engineering Service Instance
T-MPLS Transport MPLS

TPE Transport PE

TPS Triple Play Service

TTL Time-To-Live

UNI User Network Interface

VCAT Virtual Concatenation

VLAN Virtual Local Area Network
VLL Virtual Leased Line

VPLS Virtual Private LAN Service
VPN Virtual Private Network
VPWS Virtual Private Wire Service
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