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Carrier Ethernet B 2012r.: CE 2.0

 CraHpaprt Carrier Ethernet 2.0 — yt0 310
U noyemy OH BaXXeH A1Aa OTPacau CBA3U

Yenyru CE 2.0, cTaHaapTU3aLMA pa3nmMYHbIX KNaccoB 06CnyKUBaAHUS
Multi-CoS, mexonepaTopckme coeanHEHUA N YyNpaBAEHME

CE 2.0 gna TpaHcnopTa coToBOro TpadmKa
Carrier Ethernet pna poctaBku «0b6nauYHBIX» yCnyr

* Hosble cepTudunKaumoHHble nporpammbl MEF:
— Ceptndpukauma obopyaoBaHma n ycayr cornacHo CE 2.0
— [podeccnoHanbHaa ceptnduKayma ana cneymanuctos no MEF-CECP
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199 KOMNaHUM Y4aCTHUKOB
98 onepaTtopos cBA3U
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Presentation Notes
MEF into its eleventh year Constant quarter over quarter membership growth
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OnpepeneHune Carrier Ethernet

MEF onpepenset Carrier Ethernet Kak

CTaHAAPTHbIE, LMPOKO PacnNpPOCTPaHEHHbIE
YCNYTU U CETU ONEepPaTopPCKOro Knacca

c 5 aTpubyrtamuy,

OT/IM4HbIMMU OT 0ObIYHOIO _
Ethernet Ha ocHoBe LAN  « LEfETE

oervices

‘ i
2

THERN

] Reliability
B KopnopaTtusHbix Kpyrax Carrier Ethernet uacto

Ha3biBalOT 6u3Hec-ycnyramum Ethernet. MEF - 3To oTpacneBo#
CTaHAaapTusnpyrowmii opraH ana Carrier Ethernet.



MEF

HoBoe noxosenue texnojioruun Ethernet
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Presentation Notes
Advancing CE Networks and Services by a Generation
8 Ethernet Services (CE 1.0 defined 3 Service types)
3 Powerful Features: Multi-CoS, Interconnected, Managed



NMokoneHua Carrier Ethernet

NMoKoneHus Byaywee

Carrier Ethernet 1.0 Carrier Ethernet 2.0 Cnepyouwee
CTaHAApTM3auuA CeTU N CEePBUCHI nokoneHwue Carrier
ceTen n cepBucos NoAAEepPKMBAOT Ethernet

nossondet Pa3NNYHbIe K/1acCbl CETM U CEPBUCHI
NpenocTaBnATb obcnyKmMBaHMA U obecneuar
ycnyrn Ethernet B ynpaBasaemocCTb NoBepx ynpoLweHHoe,
CEeTM 04HOro CBA3AHHbIX HECKONBbKUX  aBTOMAaTM3MPOBAHHOE
onepartopa ONepaToOpPCKUX ceTen npenocTaB/ieHNE

YCnyr

MEF 6



Tunobl ycnyr CE 2.0

4 cepsuca Ha 6a3se noprtos, 4 cepBuca ¢ pacnosHaBaHmem VLAN

E-Line E-LAN
e EVPL (BupTyanbHbie YacCTHbIe IMHUN) e MHoOrorouyeuHoie L2 VPN
gl e Transparent LAN Service_

. MHoroap,peCHble(cam. ¥ ..,C‘_
EVC mHoroTouka-
S m___ .,-I \ MHOrOTOuKa

—
p—

E-Tree E- Access

e KopHesbie Multi-Point L2 VPN § e MexonepaTopcKue ycnyru aocrtyna
e Cerperauusa TpadpukKa = J p,ocryn no EPL NI
e EP-Tree, EVP-Tree,—~ ;.- L —— 'ﬁeTbAocw:;\ ’i

MHOTrOTOuKa ) Carrler Ethernet
R 'l onepa'rop

Carrier Ethernet E Access
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Presentation Notes
“MEF Certification has been an extraordinary success
With nearly 150 vendors and service providers already offering over 1,000 certified products and services globally, there is no lack of choice for demanding customers. 
With new services come new attributes. Even the original 3 CE services have been significantly advanced. 
Here’s Mike Haugh to tell you more about the services enhancements and the value of testing them …


Atpubytnbl CE 2.0

. | _[==] 77| Hosuwiii knacc CE 2.0
CE 2.0 Multi-CoS = pacluMpeHus cepBrcoB

BnepBbie B 0OTPACAK CTaHAAPT ANA Pa3IUHbIX Knaccos 06cnykusaHua CoS

MapameTpbl NPOMU3BOAUTENBHOCTM C OPUEHTALMEN HA PabOoTy NPUNOXKEHUI N HA pacCToAHKUE

ONA KOHTpaKTOoB SLA HOBOro NOKONEHUA

HoBbi ypoBeHb ceTeBoM 3QPEKTUBHOCTM U OTKNINKA ANA NPEeANPUATUIA U TPAHCNOPTA COTOBOrO TpaduKa

CE 2.0 Service Management CE 2.0 Interconnect

ABTOMaTM3MpOBaHHOE ynpasneHue MHTeran,Mﬂ aBTOHOMHBbIX éeréﬁ
cepsuCcamm naet MaCLIJTa6MpOBaHVIe CEsB eQUHYI0

3 HoBblE CﬂeL'.Vld)MKaLM_lA- L pernoHanbHyto/rnobanbrHyto cmb
SOAM - FM/PM Vangg, 5E” ’"”“”‘”,L‘ Hosble mexkonepaTtopckue cepBuchbi
HoBbie napameTpsl "Nl WSS soaM PMIA
_ CHUXKAIOT pacxoAbl, AAIOT HOBbIE
npubbian

MEF
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Presentation Notes
New CE 2.0 Class �of Service Extensions

1st Standardized Multi-CoS �Application-Oriented �Performance Objectives �for Next Gen MBH, Enterprise SLAs

CE 2.0 �for Mobile Backhaul

Optimizing the Backhaul 
Multiple Classes of Service
Blueprint for Synchronization, 
Resiliency, Migration to 4G


Service Management �
Automated management Brings Scalability
3 Recent/New Specs for� SOAM, FM/PM 
7 more in �progress





CE 2.0 noapepxuBaet ycayru u
NPUNOXKEeHUA:

Ycnyru 6u3Hec-ceKTopy U mexxonepatopckue ycnyru

e ®UHaHCbI, MeauLMHa, TOProBafA, rocyaapcTso, Npaso, NPOU3BOACTBO, Meaun
e UHTepHeT, DR, goctyn mexxay Toukamu, Xaas, VolP; .

L2 VPN, SAN, CRM ?,‘
E-Line, E-LAN, E-Tree, E-Access E o
MecTHble, HaUWOHaNbHbIE, PErMOHanbHble, robanbHbie = W

i
h

Carrier Ethernet
KaK cpeaa an
K

CE 2.0 8 TpaHcnopTe
COTOBOro TpadukKa

ONTMMMU3aLMA TPAHCHOPTA™ Do
Pa3Hble Knaccbl 06cnyxnBaHua
Mogenb CMHXPOHMU3aLUK- dt l

Ethernet

y
) Cloud

!i il Carrier
MocTaBlmK - &% | Npeanpuatue
06nauHbIX ycayr noTpeéusens o6nauHbIX ycnyr

/.

YCTOMYMBOCTb, MUrpauma K 4G




Carrier Ethernet 1.0 n 2.0

XapakmepucmuKu CmaHdapmel Multi-CoS, ynpaensaemeoie, mexconepamopcKue

Ycnyrun E-Line E-LAN E-Line E-LAN E-Tree E-Access

CneunduKauum MEF6.1m6.1.1, 33
u 1A MEF 6 MEF 22.1

Job6aBouHble onucaHus

MEF 10.2 & 10.2.1, 26.1

ATpMBYTBI 1 IA
TPMBYTBI 1 MEF 10 MEF 13, 20, 23.1

YnpasneHue MEF 7, 15 MEF 7.1, 16, 17, 30, 31, 35, 36

I'Iop,p,ep)KMBaeMble npunoXxKeHuA

TpaHcnopT

coToBOrO TpadmKa Nepexopa ot 2G/3G Mepexop, K 4G, oNnTMmMM3aLuma TpaHCNopTa

BU3Hec-NpuNoXKeHUA Ha OCHOBE NIOKA/IbHbIX,
pernoHanbHbIX, HALMOHANbHbIX U FN06aNbHbIX
ceTei, yaaneHHble ycnyru, «4actHoe obnako»

Ycnyru 6usHec- MeTpo-ceTuy,
KAneHTam perMoHanbHble CeTH

MerKonepaTopckue

ycnyru Mokynka/npopgaa ycayr gocryna




DOTpacneBoﬁ ctaHpapt ana Multi-CoS

HoBasa cneundukaumna MEF 23.1 oxsartbiBaer

— 3 knacca obcnykueaHua (MOXKHO onmncatb 6bonee 3 Knaccos)

— 20+ TMNOB NPUNOXKEHUI, 4 yPOBHA NPON3BOAMUTENBHOCTM MO PACCTOAHMIO Nepenayn

—  YcoBepllieHcTBOBaHHbIe NnapameTpbl QoS: kpome Inter Frame Delay, Inter-Frame Delay Variation,
Frame Loss Ratio po6asnenbl Mean Frame Delay, Frame Delay Range, Availability n ap.

CraHpgapTtusupyer uenesblie napameTpbl - CPO (CoS Performance Objectives)

—  Bnepsbie onucaHbl uenesbie napameTpbl CoS Performance Objectives

—  MEF 23.1 ncnonb3yetca B HoBou cneymndukaumm MEF ana TpaHcnopTa COTOBOro TpadumKa

Delay-sensitive
real time data

P e

L F--ﬂi“ Low Priority Lane  Bursty, delay & loss
- e “

==~ ]

OTtpacnesan craHgaptusauua Multi-CoS nossonser

—  3aKAK04aTb KOHTPaKTbl SLA HOBOro NOKONIEHUA M NPEeAOCTaBAATb YCAYTU C YYETOM MPUSTONKEHN
—  Yny4ywatb KayectBo QoS n 6onee apPeKTUBHO MCNOAb30BaTb MPONYCKHYO CNOCOOHOCTb

—  WN3berkaTb HonbLIMX NEpPEpPaACX0[0B CETEBbLIX PECYPCOB NPU NPenoCTaBAEHUN YCAYT

— Pa3BuBaTb CeTeBble YCAYrM BbICOKOrO KayecTBa B OU3Hec-cekTope
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Presentation Notes
Scope 
3 Classes of Service with updated bandwidth profiles, traffic management
20+ application types, 4 distance related “Performance Tiers”
Enhanced QoS metrics
Quantifies Delay, Delay Variation, Frame Loss Ratio
Adds Mean Frame Delay and Frame Delay Range, etc. 
Standardizes CoS Performance Objectives (CPOs)
Draws on all of the above new attributes to define standardized CoS Performance Objectives (CPOs) for Enterprise applications
New MEF MBH specification draws on MEF 23.1


Globally Engineered Networking
Defines how services attributes, classes are mapped as they move across service provider boundaries 
Preserves the integrity of services regionally, nationally & globally



Carrier Ethernet Interconnect

e MeKceTeBoe coeguHeHne aBTOHOMHbIX ceTten Carrier
Ethernet B mecTHOM, HauMOHaNbHOM, PErMOHa/IbHOM
u rnobanbHoOM macwitabe

AanbHAsa ca3b Ethernet Access Services: MEF 33

CeTb oneparopa- \ ’
notpeburena ycayr : UNI

Carrier Ethernet dunnan

npeanpuTuUs
KoHeuHbIN

i i 12 » 2 nosb3oBaresib

| iiii " A - . 3aKkasumk

' oneparopa,

noKynatouiero

OMNTOM yCNyru

poctyna

FnaBHbIii opuc ENNI
npeanpuaTtua MEF 26.1
YAANEeHHbI
Jd ~  COTPYAHMUK,
CeTb NocCTaBLMKA ONTOBbIX yCNYr KOHeYHbI

poctyna Carrier Ethernet nonb3oBartenb




MEF 33 - Hosblie ycayru Ethernet Access

Hosbin Tun ycnyr Ethernet: E-Access

— YnpouiaeT npeaocTaBieHne mexonepaTtopckux ycayr Ethernet, noctasky
HeceTeBbIX YCAyr

— Co3paet ycnoBus ana pocTta noctaBlunkoB yenyr Carrier Ethernet

— KnwoueBon ¢pakTop Ana rnobanbHoro pacnpoctpaHenuna Carrier Ethernet

Tvn Ha 6a3e nopra C pacno3HaBaHuem VLAN
ycnyru (Ha UNI)

Access EPL Access EVPL

MNocraswukK gocrtyna Carrier Ethernet

Onepatopbl Carrier Ethernet, | ’ @
Carrier Ethernet Exchange 3 ::, End-User

ST N

| l[ll ‘—I—— — — ——— Ethernet Virtual Connection (EVC)
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Presentation Notes
E-Access is a new MEF Ethernet Service Type 
Greatly simplifies buying, selling, wholesale Ethernet
Opens the door for large increase in Carrier Ethernet providers 
E-Access services will accelerate delivery of off-net services
Key for local, regional and global adoption of Carrier Ethernet

Both services consist of  1 ENNI and 1 UNI, and follow P2P Ethernet Access Service Definition
Access EPL supports 1 access service per UNI
Access EVPL supports multiple access services per UNI



CE 2.0 YnpaBneHue ycayramm

MpoeKTbl NO ynpaBAeHUIo ycayramum:
ouyeHb aKTuBHaA obnactb agearenbHocTn MEF
loToBble cneundukaumum
MEF 7.1 — EMS-NMS Info Model (noaaeprkusaet CE 2.0)
MEF 13 — UNI-Type 1
MEF 15 — NE Management Requirements
MEF 16 — Ethernet Local Mgmt Interface
MEF 17 — OAM Requirements & Framework (noaaepuaet CE 2.0)
MEF 30 — Service OAM Fault Management IA (nogaeprkuBaet CE 2.0)
MEF 31 — SOAM Fault Management (noaaeprkusaet CE 2.0)
MEF 32 — Definition of Managed Objects (nogaep»xunsaet CE 2.0)
MEF 35 — SOAM Performance Management (nogaep»*wnsaet CE 2.0)
MpoeKTbl N0 ynpasneHuto ycayramu B paspabotke
SOAM FM & PM YANG Modules
Service Activation Testing (SAT)
Service MIB
MEF 7.2 Management Information Model
SOAM Fault Management Ph 2 |IA
Ethernet Service Latching Loopback
Service Activation Testing PDU & Protocol




3a4aum AOCTaBKU NpeanpUATUAM «061auHbIX» ycayr

NUHTepHeT ABNAETCA OCHOBHOM Cpeaou ANA JOCTAaBKU «06NaUHbIX»

ycnyr
— HepocTtaToyHOE BHMMaHMe yaenseTca SToMy BOMPOCy B OTPAC/IN, XOTA:

KpynHble npegnpuaTMA He peLUaloTca NepeBoauTb KPUTUUYECKHU
BaKHble NPUIOXKEHUA B «061aKo» Npu AOCTaBKe Yepe3s UHTepHeT

3agayuv OoCTaBKM OONaYHbIX
) e ycnyr yepes UHTepHeT
net/r | > ¥ -

e Y93BMMOCTb 6€30nacHOCTH

 [lpon3BoagnNTENBHOCTL
MocTaBLmKu e YnpaBrieHne gaHHbIMA

LS Bl . CooTetcTBIE HOpMaTVBaM

Mpeanpuarusa-
notpeburenn
obnauHbIX ycnyr

[mobanbHas CeETb SBAFETCA KPUTUYECKN
Ba)KHOW AJ1 NPOM3BOANTENbHOCTI OONaYHbIX YCHYT

N BbiNoriHeHna SLA
vicr 15




=
JoctaBKa «0bnauHbIX» ycnyr yepes cetu Carrier Ethernet

Pewaet 3agaum A0CTaBKKN ANA KPUTUUECKU BaXKHbIX

NPUNOXKEHUMN
— cetu Carrier Ethernet gna noaknto4YeHMA K YaCcTHbIM «0b1akam»

JononHutenbHble NpuUbbiAKM ANA onepaTopoB CBA3MU
— O6nayHble ycnyrmn u ycnyru Ethernet ¢ koHTpaktamu SLA
— [ocTtynHbl ceroaHa + ctaHaapTmnsauma MEF

O6nauHble _
ycnyru obuwerojfy
Nno/sib30BaHUAL

[NocTtaBKa «00NavYHbIX»
ycnyr no Carrier Ethernet

e HagexHoCcTb
» [lpenockasyemad
NPOV3BOAUTENBHOCTb |
e KoHTpOmb 3a AaHHbLIMU U NpeanpuaTna-
norpeburtenn

cooTBETCTBME HOPpMaTunBaM UacTHLI obnauHbIX ycay

p061aUYHbIE
—
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Presentation Notes
Data Center-Data Center via EPL, EVPL  & Private cloud delivery to end users over statically provisioned connections
AVAILABLE TODAY
Major new MEF technical project  in progress for 
on-demand, elastic requirements of Cloud services





EqCE 2.0 pnAa TpaHcnopTa COTOBOro TpadumKa

Bonblwoe nonoxurtenobHoe BnusaHue Ha 4G/LTE

 Mwurpauuna TpaHcnopTa K TexHonornm Ethernet
* Mepexop ot 2G, 3G K 4G/LTE

e Mopgenb peannsauumn CUHXpPOHU3ALUM

e CnyxebHble OAM, ycTOMUMNBOCTb M 3aLLUTA
 Hosble Knaccbl 06cnykuBaHma ana s¢peKTMBHOM pa6072_

noo.
e ¥ I 2

MakeT ctaHaapToB AnA TpaHcnoprta — npunoxeHue CE 2.0

Mukpo-
BOSTHOBbIE
Best Ana MBH no TeXHOomnorum

Practices CE nns CE

MEF 23.1, Multi-CoS Packet Sync

Multi-CoS

MEF 22.1 MEF 6.1 .
Positioning

10.2

MEF www.metroethernetforum.org for details 17
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Presentation Notes
Builds on the migration of MBH to Ethernet
Transformation of MBH over the last 2-3 years
Brings much-needed efficient operation  
Introduction of multiple classes of service, performance and distance objectives
Defines a blueprint for implementing synchronization
Required in all 4G/LTE networks
Provides implementation guidance
Migration from 2G, 3G to 4G/LTE
Provides Guidance and use cases
Resiliency
Performance Resiliency
Resiliency Protection
Enables resilient connection to major cell sites
Provide Service OAM




KopoTKo 0 cepTudumnKauuun

CE MEF

CERTIFIED

CERTIFIED

«CepTndmKaumna no «CepTudmKaLMA NO TUNAM YCAYyr»
CTaHOapTam» E-Line E-LAN
E-Tree E-Access

* MEF 9, MEF 14 n MEF 18
sxoaaT B «CE 1.0 Certification»  * «CE 2.0 Certification» oTpaaet oCHOBHble

HOBbl€ BO3MOXHOCTU
* bonee 690 TeCcToB 3aMEHAOT MecALbl U roabl
TECTOBbIX Pa3paboToK

 [NoNyyeHHble cepTUDUKATDI
OCTalOTCA B CU/IE

* >1000 npoAayKTOB U yCnyr
cepduumpoBaHo 147
KOMMaHNAMMU

e [1nA onepaTopoB CBA3M 1 NOCTaBLMKOB
obopyaoBaHuA

MEF
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Presentation Notes
64 CE 1.0 Certified Service Providers�83 CE 1.0 Certified Equipment Manufacturers�1000+ Services and Devices


N MEF npodeccnmoHanbHaa ceptudumKaumn

N 277 MEF-CECP, 30 cTpaH
* OTpacnesou 80 KomnaHuM

ceptudunumnpytoinim opraH
AnAa npodpeccuoHanos
Carrier Ethernet

* InAa TeXxHN4YeCKux
cneuunanocTos

YneHcTBO He TpebyercA
BbiCTpO pacTywmin cnpoc
2-4acoBbl IK3aMeH
SUS350
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Validation of professional’s knowledge �of CE technologies, standards, services �and applications 
Facilitates employer training requirements definition
Improves employer candidate assessment process
Enables industry growth via better trained sales, marketing, product management and technical professionals
Industry recognition individuals of CE knowledge, skills and capabilities, delivering career advancement opportunities



YyebHble maTepunanbl, obyyeHmne n sksameHbl

e OyHoe obyyeHue Matepuanbl n obyveHune

— 4 akkpegutoBaHHble MEF
obyyatowne opranmsaumm (MEF-ATP)
npeanaratotT Kypcbl No Bcemy mumpy s+.0 perpetual solutions

& lrainins i) consullancy

» MEF-CECP camoobyueHue TECH " =EANTE*

— iPad npupnoxeHne MEF on the Go Ha
www.carrierethernetstudyguide.org

* MEF-CECP obyualowime Kypcbl

* Y MEF-ATP (MEF Accredited Training Providers)

e Cneuyudukauymm, CTaHAAPTbI U AO0NONHEHUA

* Buabl ak3ameHoOB * MEF, IETF, IEEE, ITU-T
T —
— ;@F_IPME] Wan B8 OCI)MCE Hepes Beb- e MEF-CECP pyKoBOACTBO K 06y4eHuto
VlHTep(I)eMC * MoxHo nonyuntb 8 MEF

— @ B 0by4atloLeit opraHMsaLmm no
OKOHYaHMK Kypca

MEFEIEENENE
CE ® 1 Certified Professional

MEF 20




BbiBOoAbI

e CE 2.0 bbiCcTpO pacnpocTpaHAETCA Ha PbIHKE

e [Mpogonkaetca nepexon ot IP ceteun K Carrier
Ethernet aona ycnyr B busHec-cekTope

 CE 2.0 cnocobcTtByeT nepexoay K cepsmcam EVPL

 PeKopaHoe 4mncno HoBbIX cneundmnkaumm B 2012r.

e HoBble cepTUdUKALMOHHbIE MPOTrPaMMbl

MEF

pA



MEF

bonbwe nHpopmauumn Ha MetroEthernetForum.org
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