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anI‘-IMHbI NOAB/I€HMSA NaKeTHbIX TEXHOJIOTMH B
TPaANUMNOHHDBIX TPAHCMOPTHLIX CeTAX

* YcN10BUA pbiHKA

— BblcTpoe BHeApeHWe NAaKEeTHbIX NPUIOKEHUM U CEPBUCOB
IP Video, Mobile data
Triple play, IP and Ethernet VPNs

— HoBbIM MCTOYHMK AOXOA0B AJ19 ONepaTopoB
— KoHKypeHTHaAa cpefa AN HOBbIX CEPBMCOB

- PasBunTHE MHPPACTPYKTYPHI
— 3aMeHa cTapbix ceTen/uHTepdencoB, cTaporo 06opy0BaHUSA
— KoHconmpaumsa ctapbix ceTen B €IMHYI0 TPAHCMOPTHYIO

MHPPACTPYKTYPY
— 'MbKasa nonoca nponyckaHusa U CTaTUCTUYECKOE MY/IbTUMNJIEKCMPOBaHUE

— HoBble nakeTHble cepBUChI C HU3KOW LIEHOM



Ethernet cepsucbl B MMpOBOM MacLuTabe

40bn

|
350n |

B B
‘ I I
308n N | . Tpebyetcs
— | | arrperauyus
I |
25bn B : —: » >1G-10G Revenue
| | >100M-1G Revenue
— : | = >50M-100M Revenue
20bn | |  ®>10M-50M Revenue
‘ S : : 1M-10M Revenue
15bn |
T I I
| | |
10bn 1 4 B
I I
| | |
5bn | !
T T T 7 1

CY2006  CY2007 CY2008 CY2009 CY2010 CY2011 Cy2012 CY2013

Wholesale n Retail Ethernet cepsucehl : EPL, EVPL, ETREE, E-LAN, EV-PLAN
~90% Bcero Ethernet pbiHka <1GE B 2013

MUcTouHuUK ; Infonetics



Oco6eHHOCTH TpagMLMUMOHHOIO TpaHCNopTa

[MakeTHble TexHoNorun 3amMeHAT SONET/SDH uHdpacTpyKkTypy

* SONET/SDH cetu ynpaBnaiTCA BblAENEHHbIM AenapTaMeHTOM

MeTOp,OﬂOFMH TPaHCMOPTHbIX CETEN

/10NIrOCPOYHbIM NPOBUXKMHHI, NpefonpeAe/ieHHble MapLIpyThbl 63Kana

« BblcOKoaBTOMaTU3MpOBaHHasA onepaLMoHHas cpeaa
+ Lupokoe mcrnonb3oBaHue dyHKUMIM OAM U cucTeM obHapyxeHus c6oeB
+ [pocTton ctatnyecknm control plane

MHeHWe TpaHCMOpTHOro AenapTaMeHTa

* [laKeTHble TeXHONOrMK o4YeHb cnoxHble (LDP, 1S-IS, OSPF, dLDP, MPLS-TE, MPLS-FRR)
*  CAMWKOM MHOIoO HeornpeaeneHHOCTU, HU3Koe BpeMA CXOAMMOCTH
*  @OyHKumMn OAM HeaoCTaTOYHbI



YT10 BbIOMPpPATD ?

So® @

Connection mode

OAM

Protection Switching

BW efficiency

TpaHcnopt TDM

MakeTHbIE ceTun

Connection oriented

Connectionless (except TE)

Dut-of-band (except PW, TE)

Data Plane Switching

In-band OAM

Fixed Bandwidth

Data Rate Granularity

Rigid SONET hierarchy

QoS

One class only

Control plane dependency

Statistical multiplexing
Flexible data rate
QoS treatment

MakeTHble TeXHOIOrMKU AN TpaHCnopTa




MepBbiM 3Tan passutua: PBT/PBB-TE

HaTta CobObiTHe

May 2006 PBT discussion started in IEEE — using Etherrnet technologies

for packet transport. Nortel lead the effort.

May. 2007 IEEE PAR approved ffor 802.1Qay — PBB-TE

Apr. 2008 BT decided not to adopt PBB-TE in BT 21CN, PBB-TE lost
momentum

Jan. 2009 IEEE 802.1Qay PBB-TE standards draft 4.6 approved

Today Very few SPs adopted PBB-TE. Some deployed are moving away

from it.




[MloyeMy He Ethernet TexHonorumu?

« MPLS-TP dpenmuHr bonee acpdektnseH yem B Ethernet

 MPLS-TP ncnonb3yeTt ctekMpoBaHne METOK YTO NMO3BOSAET
OpraHn3oBbIBaTb MYJSIbTUYPOBHEBbLIE CEPBUCHI C YETKUM
pasgeneHvem

« MPLS-TP nmeeT pexmmbl paboTbl CO cTaTU4YeCcKon KoOHdUrypauuen
coeanHeHnn nmbo auHammdeckon ncnonb3yd GMPLS

« MPLS-TP no3BonseT pe3epBupoBaTb NOSIOCY NPONyCcKaHUs A
coeanHeHnn, nogaepxmnsaet QoS n UMeeT BCTPOEHHbIE MEXaHU3MbI
HA

* WHTerpaumnsa c MPLS
 Mogenb ynpasneHusa yepes NMS

\—

verizon

Andy Malis, Webinar IXIA, Cisco, Verizon, 4/19/2011



Bropou atan passutua: T-MPLS 1 MPLS-TP

[aTta CoObiTHe
May 2005 ITU-T started T-MPITS - bqug MPLS Forwarding paradigm,
jeopardizing MPLS
Aug. 2007 IETF ultimatum to the ITU-T
Jan. 2008 ITU-T withdrawal of T-MPLS draft G.8114

Aor. 2008 IETF/ITU-T Consensus: TERMINATED T-MPLS . Start joint
Pr work on MPLS-TP

May 2010 ITU-T SG15, proposed to standardize T-MPLS based OAM

Jun. 2010 IETF responded by continuing to develop MPLP-TP and not
' support T-MPLS OAM

AN .. §«HEDS I



ITU-T G.8113.1/G.tpoam

Ethernet Service : T E-Line
OAM L OC

(CFM/Y.1731)

P~ 7~
MPLS Service OAM @JJJJJEJtpfzrleJtJPJW_l_lJ@JJJJJJJJJJJJJJJ,@
(VCCV/LSP Ping/

BFD)

<

MPLS-TP IP/MPLS

IETF MPLS-TP OAM P P IETF IP/MPLS
(LSP Ping, BFD, LDI/AIS/ OAM

LKR, etc.) (LSP Ping/BFD)

Ethernet Service = £7a E-Line Ps
OAM g ) OC 4 -y @

x/ﬁZFM/Y. 1731)

PLS Service OAM Ethernet PW
(VCCV/LSPPing/ @JJJJJJJJ_IJJJJJJJ@JJJJJJJJJJJJJJJ@

DD

BrD)

MPLS-TP IP/MPLS

ITU-T MPLS-TP OAM P P IETF IP/MPLS
Proposal M OAM
(G.8113.1/Gtpoam - Y.1731 (LSP Ping/BFD)
based)




VZ, AT&T, BT, MHeHue o TP OAM

TMoyemy TONIbKO ogHO OAM pelieHune ?
- Onuun yBenn4ymMBatoT CTOMMOCTb pa3paboTKM M BHEAPEHUSA

~  OnumMm J06aBNAIOT CJIOKHOCTb M NMPO6JIEMbI B3AUMOAENCTBUS MEK Y
060pyJ0BAaHMEM Pa3/IMYHbIX NMPOU3BOAUTENEN

* [loyeMy IETF MPLS-based OAM ?

- HyxeH E2E MPLS OAM. MPLS yxe ncnonb3syeTtca B CETH

— 3a MPLS oTtBevaet IETF, MPLS npoToKoObl A0NXKHbI pa3padaTbiBaTbCA
OZ4HUM UCTOYHUKOM, onpeaenAawmMM pa3BUTUE TEXHOJIOM MU

- |ETF MPLS-based OAM tools oTBe4aeT TpaHCNOPTHLIM TPEOGOBAHMAM

- TexHu4yeckune HegoctaTtkm Y. 1731 gna MPLS: Otcytcteme Ping/Trace,
HeT nogaepxkm TDM/ATM

— PeweHne MPLS TP OAM f0/13KHO ObITb CTaHAAPTUM30BaHHOE. Pe3ynbTaT
cTaHaaptu3aumm G.tpoam rnoka He ACeH.




CpaBHeHue: IP/MPLS, MPLS-TP u T-MPLS

IP/MPLS MPLS-TP T-MPLS/PTN
Data MPLS Forwarding MPLS Forwarding, with MPLS-TP like forwarding,
Plane - Bi-directional LSP But:
- No PHP as default Using Label 14 for OAM
No ECMP (NOT interoperable w/
Label 13 for OAM MPLS)
Control MPLS, Routing, TE & - Static provisioning - NMS Static Only
Plane GMPLS GMPLS Control Plane
OAM MPLS OAM Tools: Extended MPLS OAM tools Y.1731 (Ethernet ) OAM with
BFD - New: AIS/RDI/LDI modification
LSP Ping - New: Performance Monitoring |- Incomplete specification
VCCV (NOT consistent w/ MPLS
OAM)
Recovery Routing Protocols 1+1, 1:1 and 1:n Path/Segment, | Based on ITU-T SONET/

MPLS-TE Fast Reroute
IP/LDP/LFA-FRR

Linear & Ring protection
Protection triggered by OAM

SDH-style Automatic
Protection Switching




CpaBHeHMe TeXHOJI0MMM

Characteristic SONET OTN PBB-TE | MPLS-TP IP/MPLS
SDH

Eline (10GE)
Eline (GE) ODUflex ??

Ethernet Eline (any gran. Sub GE) 15, a4
E-Tree Req. addl XC
E-LAN Req. add. XC

Legacy [(%
ATM
TDM
IP L3VPN
L3 Unicast
L3 Multicast
Traffic Engineering
50ms restoration
General Multiplexing Technology Time Division Time Division Statistical Statistical Statistical
UNI processing Limited None Typically rich | Typically rich Typically rich
Granularity VC-4 obDuU Variable Variable Variable
Technology Maturity _ MPIéSSVCV)/m OsAM
Protection




OcHoBHble npuHuunsl MPLS-TP



Llenn pazpa6oTtku ctaHpaptos MPLS-TP

ApantupoBaTb TexHos0rno MPLS ana BHeapeHUa B TpaAULMOHHBIX
TPAHCMNOPTHbIX CETAX obecnevymnBaroLLEN OnepaLMOHHbIM YPOBEHb
aHa/IOrMYHbIM CYLLECTBYHOLIMM TexHonormsam (SONET/SDH)

Pacwmpuntb TexHonoruo MPLS ana nogaepXKu napKkeTHbIX CEPBUCOB C
YPOBHEM NMpeAcKasyeMoCTU, HAAEKHOCTMU U PYHKUMAMM OAM
AHAJIOMMYHbIMM CYLLECTBYIOWMM B TPAAMUMOHHBIX TPAHCMOPTHbIX CEeTAX



Upea MPLS-TP

IP/MPLS
Scalability
@
Bandwidth é
Efficiency

MPLS-TP
Extensions

/SONET/SDH

MPLS
Forwarding




OcHoBHble KOMMNOHeHTbl MPLS-TP

MS for Network Management
D i P
or Dynamic Control Plane _ Protect LSP

Working LSP

Client nqde

MPLS-TP LSP (Static or Dynamic) | |
Pseudowire :\g;?ngzlf 82;1/\
Section Section | rl

Client Signal |




MPLS Transport Profile (TP)

TpeboBaHMA K TexHonorun (1)

He ponxkHa npoTtuBOpeYMTb NpUHUMNAM paboTbl MPLS

[lo/1KHa OCHOBbLIBATbCA Ha CYLIECTBYOWMX MpUHUMNax paboTtsl PW u
LSP

ZlonKHa nojaepKuBaTb B3aMMOAENCTBME C CyLLEeCTBYOWMMM MPLS/
PW control 1 data plane

[onxHa onepupoBaTth bidirectional LSP Touka-TouKa,
MHoroTto4e4Hble LSP - unidirectional

MPLS-TP LSPs He gosikHbl 06beAuHATBCA (merge) ¢ apyrmmn LSP

JlonyKHa nogaepxmeaTb nepegady naketos OCHOBbIBAACH
MCKAOUYMTENIbHO Ha MPLS nan PW meTkax, NO IP Forwarding.



MPLS Transport Profile (TP)

TpeboBaHMA K TEXHONOIMUMK (2)

[lonxKHa noaaep:vBaTb peXXuUMbl paboTbl ycTaHoBAEHMA LSP u PW npu
OTCYCTBMM aMHaMM4yecKoro control plane.

[1pn MCno/Ib30BaHMM CTAaTUYECKOrO NPOBMMXUMHMHIA HE O,0J13KHO ObITb
3aBUCUMOCTHU OT ,CIMHaMMLleCKOI\;i Mapuwpytmnsaumm Uan CUrHaan3aumu.

OAM, 3awmTa 1 nepepada Tpadmka A0/1KHbl COXPaHATb
paboToCcnoco6bHoCTb 6e3 IP nepepaun.

Jlon13KHa 6bITb BO3MOXXHOCTb MOHUTOPUHIra OAM 1 PW yepe3 dyHKUuM
OAM B cny4yae OTCYCTBMA MapLupyTU3aumm Uam guHamuyeckoro control

plane.



YTo B pesyabTaTte ?

Data Plane Control Plane

MPLS Bidirectional P2P and P2MP LSPs NMS provisioning option
- No LSP merging | ‘ GMPLS control plane option
- PHP optional ‘ :

GACh: Generic Associate Channel ‘
GAL: Generic Associate Label MPLS Forwarding

PW (SS-PW, MS-PW) \ ‘

\ w—
MPLS Base

OAM OAM MPLS Resiliency
In-band OAM Protection

Fault management:
- Proactive CC/CV: BFD based
- Ping and trace: LSP ping based
- Alarm Suppression and Fault Indication

- AIS, RDI, LDI, and CFI - Linear protection
- Ring protection

Deterministic path protection

Sub-50ms switch over
-1:1, 1+1, 1:N protection

Performance monitoring: Loss and Delay



MprHUMnbl peanmsaumm OAM

MPLS noppaepxuBaeTt Tpu cnocoba opraHusaumm OAM

1.Hop-by-hop ( Ha ocHoBe control plane)
2.0ut-of-band OAM ( UDP return path)
3.In-band OAM (PW Associated Channel)

MPLS-TP o6o6waeT KoHuenuuto PW ACH ans
Section peasimM3aumm Ha ypoBHAX MPLS-TP LSP u
Sections

LSP
e In-band OAM kak B SDH
PW e EAMHbIE YTUAUTBI HA BCEX YPOBHAX

PW, LSP u Section

e RFC5586 - Generic ACh




MPLS Generic Associated Channel

PW Associated
m 0001 Version Reserved Channel Type Chan?mse(i Header
OAM
Payload RFC 5085

Generic Associated
Channel Label (GAL)

GAL 13
G-ACH 000 1 Version Reserved Channel Type Associated
e ‘ h H
RFC 5586 fAC""n')‘e' eader

* G-ACh Label (GAL) ncnonb3syetcsa Kak naeHtmdpuxkatop OAM
nakeToB

* GAL He TpebyeTca ana PW



CtpyKktypa G-Ach gna MPLS-TP PW

LSP Label TC'S  TIL LSP Shim Header
PW Label TC 1 TTL Pseudowire Shim Header
_ m Channel Header (ACH)
Length Reserved ACH TLV Header
TLV Type Length D
ACH TLV (e.g Source, destination, LSP Id, PW Id)

A 4

Value

7}

G-ACh Message
v

G-ACh Message

* GAL MeTKa He TpebyeTcA
« ACH TLV 3aronoBok onpegensaeT g/iMHy TLV cnucKa
 ACH TLV He ob6a3aTeneH



CtpyKtypa G-Ach gna MPLS-TP LSP

Label TC 'S TTL LSP Shim Header

Generic Associated Channel Label (GAL)
Associated Channel Header (ACH)

Length Reserved ACH TLV Header

A
TLV Type Length '

ACI:-I TLV (e.g Source, destination, LSP Id, PW Id)

A 4

Value

7}

G-ACh Message

G-ACH Message

A 4

 GAL MeTKa HUXKHAA

* GAL o6pabatbiBaeTca ecnm youpaetca LSP meTKa nam
3aKaH4ymBaeTcAa TTL



CtpyKtypa G-Ach pna MPLS-TP Section

Length

Reserved

Generic Associated Channel Label (GAL)
Associated Channel Header (ACH)

ACH TLV Header

TLV Type

Length

Value

A
1

ACI:-I TLV (e.g Source, destination, LSP Id, PW Id)

A 4

G-ACH Message

7}

G-ACh Message

A 4

* MPLS-TP section 310 yyacToK MeXay AByMA coceaHMMM LSR
 GAL MeTKa



3agaun OAM

DyHKUMA OnuncaHue

Continuity Check MpoakTUBHOE fEeTEeKTUpOoBaHME NpobsieM U
HapyLweHun SLA

Connectivity Verification PeakTnBHas noKaamsayma npobiem
..and Path Trace

Alarm Suppression / Fault PacnpocTpaHeHMne anapMos,
Notification npeAoTBpaLeHMe LWTOPMa a/lapMoB
Performance Monitoring MpoaKkTMBHOE onpeaeneHne HapyweHuu SLA

Delay and loss
measurements




3agaym OAM

Function
Continuity Check Checks ability to receive traffic BFD
Connectivity Verification Verifies that a packet reaches expected node BFDPi(rF: goggta'\é?iz/’elssp
Diagnostic Tests General diagnostic tests (e.g. looping traffic) New
Route Tracing Discovery of intermediate and end points LSP Ping

Instruct remote MEPs to lock path (only test/OAM

Lock Instruct traffic allowed) New
Lock Reporting Report a server-layer lock to a client-layer MEP New
Alarm Reporting Report a server-layer fault to a client-layer MEP New
Remote Defect Indication Report fault to remote MEP BFD
Client Failure Indication Client failure notification between MEPs PW Status
Packet Loss Measurement Ratio of packets not received to packets sent New
Packet Delay Measurement One-way / two-way delay (first bit sent to last bit New

received)




Peanusauua B obopyanosaHum CISCO
Cisco Carrier Packet Transport System



Ha6bop o6opyaoBaHus

ACCESS /A
(Mobile Back

ACCESS /A AGGREGATIO
(Metro Transp

ME 3800X CPT 600 7600 ASR 9000

¢¢¢¢¢




Carrier Packet Transport (CPT)

Mobile
Backhaul

CPT 600

Ethernet
Services



Carrier Packet Transport 600

CmeHHbIM LCD

Electronic Connection

* YnpaB/ieH1e KOp3UHOM Unit
« PesepBupoBaHue 6a3bl Eits In/ ?Xf TimirL]JgS’B
xternal Alarm, ,
/IBa 6710Ka NUTaHUSA AaHHbIX EMS
DC unn AC
Packet Transport
Module
bnok *4x10GE UNI/NNI/
BEHTU/ISTODOB Satellite Inter-
P Connect
/lBa KOHTpo/nepa
* PesepBupoBaHue
MCTOYHUKOB
CMHXPOHM3aLMM
(Stratum 3)
« Pe3epBupoBaHue 6a3 —— —
,El,aHHEIX poBar ! Packet Transport Fabric Cable Guide 1
KOHMMrypaLmm *2x10GE UNI/NNI/Satellite Inter-Connect AirFilter

*2x10GE G.709 Enabled
* 256G Active-Active Switch Fabric



Carrier Packet Transport 200

CmeHHbIM LCD m 610K
BEHTMNATOPOB
Electronic Connection

Unit
* Pe3epBrpoBaHme 6a3bl

Bits In/Out Timing, Cable Guide un
External Alarm, USB, —  HaHHBIX AirFilteLp

EMS

* YnpaBneHne Kop3uHOM

bnoK nuTaHmsa
DC mnn AC

KoHTponnep

* Pe3epBunpoBaHme
MCTOYHMKOB
CUHXPOHM3aLMU Packet Transport Fabric
(Stratum 3) - 2x10GE UNI/NNI/Satellite Inter-Connect

* Pe3epBrpoBaHue 6asbl «2x10GE G.709 Enabled —

adHHbIX
ﬂOHnypauW +256G Active-Active Switch Fabric




Carrier Packet Transport 50

CMeHHaA naHesib BEHTUIATOPOB
* Redundant Fans
* ToD/PSS
* Bits Out

bnok nutanma AC, -24vDC,
-48vDC

4x10G Inter-Connect Ports

44xGE/FE UNI « ABTOMaTUUYECKOe 06GHapYKeHHe
« /IULeH3MpOBaHMeE MOPTOB MPOBUNKMHUHT
* GE and FE SFP available e

TemnepaTypHbIN PEXMM:
*-40C to +65C Operational Temperature

+-40C to +70C Storage Temperature



———
Ceasb mexay CPT50 n CPT600/200

CPT-600 CPT-200

Cepsucobl 10G

FE / GE
CepBMCbI

SFP+ nHTepkoHHeKT mexay CPT-50 CPT-600/200

Co-located MeJHbIM Kabenb, 1, 3, 5, 7 MeTpoB
Remote ontnka o 40km (80km v DWDM cKopo)



Cxema coeAMHEHUM

Back Plane (N*10Gb)

DWDM

2 / 4 x 10GE
Lambda*

* ITOT MHTepdenc
MOXeT O6bITb Mo
S R R WA TEeMHOM ONTHKe




Cxema coeAMHEHUM

CTP 200 Back

CPT 600 or
Plane

o
(V]
—
~
~—

B L s e S e ) o

REP/LAG



JIuHenHble KapTbl

Packet Transport Fabric

Category Feature

Interface 2 port 10GE XFP (OTN
enabled)
2 port 10GE SFP+

HW building [ Switching fabric

Packet Transport Module

Category Feature

Interface 4 port 10GE SFP+

HW building [ Packet Processor
blocks Traffic Manager

with 8K members

4K Point-to-Multipoint
EVC with 8K members
System Level |4K Point-to-Point EOMPLS
Service Scale |psuedowires

2K multicast Groups
8K Policers 2-rate 3-
color (2R3C)

64K Queues (3-level H-
QoS)

256K MAC address

blocks Packet processor Distributed OS CPU
Traffic Manager
Route Processor CPU Local 40G
\ Switching
Switching 256G Capacity
Capacity
System Level [ 16K Point-to-Point EVC - , 4K Point-to-Point EVC

Service Scale | 4K Point-to-Multipoint EVC
with 8K members

16K Point-to-Point EOMPLS
psuedowires

2K multicast Groups

8K Policers 2-rate 3-color
(2R3Q)

64K Queues (3-level H-QoS)
256K MAC address

Route Distributed forwarding
Processer plane architecture

Dual RP to provide an
active-active switch fabric




ApxutekTtypa pewenusa CPT

Shelf Shelf

I )
Active - Standby

I C <€

| Tin%.ckin

Cont.

Time&Clockin
o

.Multicast Replication [
I P Wl Active - Active
(L) CoS Scheduler / HW Queues : SMy <

\ P i
ONS 1545mg 600G)

EEEE
[ 11 L} EEEE

Switching Switching
Fabric Fabric

Active - Active



CepBucHblie ypoBHM CPT

Residential

Services




YnpaeneHue 4yepes CTC

Packet Point in Click
Provisioning

GUI Carrier Ethernet +
IP/MPLS + MPLS-TP
Network Provisioning

Cisco CLI
Provisioning &
Management
Traditional Cisco
CLI Support
Zero Learning
Curve

=)

Single Ul
Experience

ud &

b

Same ONS 15454 Network
Element Craft Experience

Network Point-and-click
Packet Provisioning &
Troubleshooting

GUI Licensing Port Usage
Control

Windows Mac Linux
Support




{8
YnpasneHue vyepes Prime Optical a8

Packet
MPLS+MPLS-TP

Transport
Wavelengths

G Packet Transport
MPLS+MPLS-TP,

AVN Wavelengths

- &

Autonomous
Control

o

Single Ul

L

Point-and-click for A
adapted to Packet (label
paths)

Reuses existing
components

No overhaul, No
retraining



CPT Arperauusa - hub and spoke

CPT-50

4 x 10 GigE
ITU XFP

44 x GigkE, 4 x 10 GigkE Internal LAG

Not Configurable \_ Mé with Redundant Fabric W

10 x CPT-50 (R9.3)

44 x GigE, 4 x 10 GigE



MeLw Tonosiorus

LDP \

Static/Dynamic
OSPF-TE

Services

IP/MPLS

MPLS-TE Tunnels
MPLS-TP Tunnels
Carrier Ethernet EVC’ s

44 x GigE Fanout 1
e P e e e
B e psci Figo @ A




NMpumeHeHuUe 1

Murpauusa ot EoSDH K nakeTHbIM cepBucam

GW
=7a (Internet)

IP MPLS

Triple Play CPT Service Core

S

Ethernet Service

Non Premium Service

Cisco CPT
Metro Core / Aggregation

CPT Se

j Ethernet Based
Service Core

Mobile (BTS)

LS
=

o
T

TDM Based
Service Core

I

I

I

I

I
v
f)

EIEII:IEI
0000|gp|

0o|C000|00)
u”m”” Premium Service
Business TDM




[MpumeHeHUe 2
CepsBucobl gnsa Residential FTTX

IE/MELS
oervice cage

Y e
——~

MPLS-TP

L2
Services MPLS Core

o~

=

L3
Services
MPLS-TP




NMpumeHeHune 3
CeTb arperaumm ansa MoounbHbIX onepaTopos

IP/ATM/TDM
BSC

/ iircuit Network

BTS CPT-600

- CUHXpoHu3auma: Sync-E, 1588v2




[MpumeHeHue 4
TpaHcnopTHasa cetb MPLS-TP

— Attachment circuit (AC), LSP, or PW segment
T PW, PW segment, or LSP
MPLS transport (MPLS, MPLS-TP) LSP tunnel

e DWDM

hernet Services
ork Island 3

Ethernet
Services Netwo

Ethernet
ervice Networs

MPLS-TP
Domain

IP MPLS Network
Island 2

IP MPLS Network
Island 1

A
=
A

\ 4
%
A 4

Client Transport Server Network Client
Network (e.g. Metro/Medium Haul. Long Network

Haul)




BbiHoc CPT-50

B agpe ceTn Kon-Bo y3roB HEBOSbLLOE, 4OCTYN U arperaums —
HamMHoro oonbLie!

« BoamoxHocTb pacnonarate CPT-50 Ha yoaneHHOM nnowaake
« [nsa tononornn hub&spoke CPT-50 BbIrnsaguT Kak NMMHENHaaA KapTa

* He TpebyeT HacTponkm Kakmx nmbo npotokonos mexay CPT-600/200
n CPT-50

* YpoBeHb arperaymm 3Ha4YMTENbHO MPOLLE B 3KCnyaTauum um
HaCTpouke



UHTerpauusa c DWDM

TpaHcnoHaepbl — Hanbonee 3aTpaTHasi YacTb ceTn Ha 6aze DWDM

XFP noptbl Ha PTF nogoepxneatT nepeHacTpanBaembie U
donkecuposaHHble DWDM moaynm ¢ BO3MOXXHOCTbLIO BKITHOYEHUA
koppekunn owmbok FEC/EFEC

SFP+ nogaepxmnBaroT PUKCMpoBaHHbIe (Cenyac) u
nepeHacTtpamBaemble DWDM moaynu (korga caenator)

XFP DWDM moxHO ncnonb3oBaTth Ans opraHu3aumm cBs3n 4Yepes
DWDM Ha 6onbwmne pacctosiHus ~ 1000 kv

SFP+ DWDM MoXxHO ncnonb3oBaTtb A opraHn3aumm cBa3n Yyepes
DWDM B npegenax ropoga/ panoHa ~ 100 km

He Hy>XHO nokynaTb TpaHcnoHaepsl 8 DWDM
EanHoe ynpasneHns DWDM n CPT B PRIME Optical




UHTerpauma ¢ MPLS

 CPT ucnonbsyet ctaHgapTHyto peanusaumio MPLS-TP

* CyuwecTtBytowue peweHust Ha 6asze PTN nnn T-MPLS He
nuterpmpytotca ¢ MPLS ceTtbio

 CPT noppepxusaet kak MPLS-TP Ttak n MPLS n no3sonset
co3paBatb E2E PW

« EanHaga cuctema ynpasneHunsa Prime IP NGN



MPLS-TP lNpeumyliectBa

Access Routers
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MultiService CPT-600

Degrees of Freedom

Access Agnostic — TDM, ATM, Ethernet

Scalability — MPLS Label Space

Granularity — 1 Mbps — 10000 Mbps

Topology — Mesh, Ring, Linear
MPLS-TP inherently multipoint

Simplicity

Transport Operational Model
50-ms Network Resiliency
Access Redundancy (LAG)

A-Z LSP/PW provisioning
A-Z Connectivity Checks, OAM
MPLS-TP Fault Propagation

4 x 10 GigE UNI

Services

Aggregates Access Routers

L2VPN — VPWS, VPLS Services

Efficient Video Distribution

Legacy SONET/SDH on different wavelength

Transport Integration
DWDM Integration
Dark Fiber

IP/MPLS Integration




OHnanH-a

innovate Legelher




OueHu KoHTeHT Cisco Expo v nonyuu npu3s!

[Tpn3bl XXOYT BCEX, KTO:

* noceTun 2 u bornee gHen KOHEpPEHUNN

e 3anonHun ooyl aHKeTy

e 3anonHun 5 n bornee CECCUOHHbBIX aHKEeT

* 3anosiHUN aHKeTbI Mo 2 1 boriee NNaHoBbLIM AEMO

OHnanH-aHKeTbl 4OCTYMHbI HA canTe wWww.ceq.com.ua.

AHKETbI TaKXXe MOXXHO 3anoSiHUTb, BOCMOJ1b30BaBLLUNCH TepMnHanamm B
30HE 00LLEHNS Ha NnepBOM 3Taxe.



