O
JQ EKINOPS
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From 10G into 100G — why not?

The Ekinops 360 Multi-Reach Optical Transport Platform
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Norbert Gulczynski, Senior Sales Engineer

ETHERNET, SONET/SDH, FIBER CHANNEL, UNCOMPRESSED HD/SD-SDI/ASI VIDEO FLEXIBLE MULTI-PROTOCOL AGGREGATION



TToBecTKa JHS

09.00 —10.00 3aBTpak
BeseneHue.

10.00 - 11.20 O630p npoaykumn, Nyt ot 10 k 100
éut/c

11.20 - 11.30 Kode n nokyputb

BeeneHne 8 DWDM
Multiprotocol Service Manager B
Aetansix

MNpumepbl NnpuMeHeHns Ekinops

13.30 — 14.30 Obepn!!

MNpumepbl NnpuMeHeHus Ekinops
[leMOoHCTpaums:

*3aMnyCcK JIMHUK;
*(hyHKUMOHMpoBaHue Dynamic-FEC,
KOppeKuns onboK.

Bonpockl 1 OTBETLI.

11.30 - 13.30

14.30 — 16.00

MoKypuUTb M pa3MATbCsl, NOTPOraTh
PYKaMU XeNneso

O630p ROADM u GMPLS. lNMepcnekTuBsbl
pa3BUTHS. Page 2

16.00 - 17.00

17.00 - 18.00



10PS

,"fI/J”IaT(l)opMa OBICTPOTO MPEAOCTABICHHS CEPBUCOB

Arperauus

OnTunyeckoe

MYNBTUMNIIEKCH
FE, 1GbE

10GbE LAN
10GbE WAN

STM-1/0C-3
STM-4/0C-12

STM-16/0C48
STM-64/0C192 s B s > 350 kM 6e3 penutepos @10G
2000 km ¢ penutepamm @10G

HD-SDI
SDI
DVB ASI

Cucrtema ynpaBneHus




» Bbe3npoBogHble ceTu
Wimax, 2/3/4G, Wifi

» FTTx cetn

» DSLAM ceTtu (P, ATV)
» SDH cetu

»>Video ceTu (HD, SD)

» Ethernet : FE, GbE, 10GbE
» SDH: STM1, STM4, STM16, STM-64
» Video: HD-SDI, SDI, DVB-ASI

» SAN: FC, GFC

o
IP
IP DSLAM e

POP

ATM/SD
) EKINOPS
ATM%M\;JB\W - @

'_"&’_-%-u =T
G B
GbE Cetb DWDM
[10 80N @ 2.5G or 10G
c
M uygsoi G

NMpeunmywiecTBa peweHus
EKINOPS

v MynkstucepBucHas
arperaumnga (Ethernet, SDH, HD-
SDI...)
NHTerpupoBaHHOE pelueHne
(YHUKanbHasa nnaTtdopma)
OnTuMnanpoBaHHbIE
CAPEX n OPEX




» Carry up to 32 bi-directional waves over 1 fiber today!

EKINOPS

@) T
DWDM network e —

Over a pair of fiber

@ EKINOPS
a1 LT

1Tes D D

Chassis with an
Optical Combiner module

-
DWDM_ netwqu Chassis with an
Over a single fiber Optical Combiner module

Advantages of
EKINOPS solution

v Optimization of the number
of fibers

v' Reduction of 50% of the fiber
CAPEX

v' 32 Bi-Directional Waves
today

v’ 64 Bi-Directional 10G
Services today with 40G
Muxponder

Ekinops Proprietary information
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Mﬁo’cn npu ucroib3oBanuu T-Chip
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O Kakue elle KnMeHTCKne NpoToKonbl TpebytoTca?
1 Mbl 6bICTPO NpeaocTaBuM BaM 3pdeKTUBHOE pelueHume!
) PeanbHbIn npuMep: 3a 4 Mecsaua Ekinops peannsosan kapty HD-SDI Video
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ﬁ EKINOPS

Optimizing Optical Networks

4 :
WOCTB 4yepe3 HHHOBAIIUU T-Chi P

1 B ueHTpe - Ekinops Transport Chip (T-Chip)

*TexHonorus T'Ch|p T_chlp/%gfxgzggcaNA Crie
=OZMH YMN NJIIOC ONTUKA U Bbl UMEETE TPAHCMOPTHYIO CUCTEMY
=OyeHb 3KOHOMUYHOE U rM6Koe pelueHne Firmware

MynbTUNPOTOKO/bHbIE arperaTopl,
TPaHCMOHAEPb!, KOHBEPTEPbI
MPOTOKOJIOB ...

= PeweHne Ha ocHoBe FIRMWare

=[peunmMyLlecTBa NO CPAaBHEHUIO C TPAAULIMOHHbIMM annapaTtHbIMU UM N} ’ n
pelueHnsMu § sl
*MporpaMMMUpyeMoCTb JIMHENHbIX U KJINEHTCKUX NPOTOKOJ1I0B -
OnTUYecKnii ypoBeHb
= Bo3MoxHocTn FIRMWare e OKApOGBHIE

*BbICTpOE NOSIBJIEHUE HA PbIHKE.... HOBble NPOTOKO/1bl NOAAEPXUBAOTCA NPOrpaMMHO
*UHTerpMpoBaHHOE pellueHue....YMeHbLUeHUe pa3MepoB MJ1aT No3BoJisieT o6ecneunTb 60MbLuyHO
NJIOTHOCTb B LWACCU C YMEHbLUEHNEM NoTpe6yieHns sHeprum

*HafeXHOCTb.... Bbille, YeM MOXKHO OXXMAATb OT MOJIHOCTbIO annapaTHbIX peLleHni

O BbicTpoTa:  BbicTpas noctaBka 6naroaapst CHUXEHUIO CNOXHOCTU MPOU3BOACTBA

O I'mbkocTtsb : [MporpaMMMpyeMOCTb MO3BONSET NOAAEPXKMBATbL OyayLUMe NPOTOKObI U
3alUMLIAET MHBECTULNN

O SkoHoMuueckas achdhekTMBHOCTL: 1 YMn 3aMeHSIET MHOXECTBO YMMOB



|| =2 GigE Ethernet Services

| =11G Fibre Channel Services

“ | =3 0C-12/STM-4 Services

| =14G Fibre Channel Service

Remote Site 2

Aggregation Site

C1008MP|

" =2 GigE Ethernet Services

| =11G Fibre Channel Services

||| =3 0C-12/STM-4 Services

D = Aggregation Card

1 Wavelength Add Drop Capability
1 Aggregation Card at Aggregation Site

50ms Ring Protected
o C1008MP
Remote Site 1

Remote Site 2

| =14G Fibre Channel Service

C1008MP

Remote Site 3

Arperaunmn ycnyr 6e3 Ekinops
Multi-Protocol ADM 3aHumaeTt
2 NMNHENHbIE KapTbl (MCTOYHMKA
N Has3Ha4yeHus ) n 1 anvHbl
BOIMHbI AN KaXXaoro tmna
cepBuca 6bITb 06 bEANHEHDI.

Arperauun ycnyr ¢ Ekinops
Multi-Protocol ADM 3aHumaeT
1 NMHenHasa KapTa angd
Kagoro canta (He3aBMCUMO
OT KOnM4yecTBa MpoTOKONOB
ynana) n 1 annHbl BOSTHbI

ABIIAETCA 06LLI,I/IM a4 BcexX Page 8
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Q

Q

Q

Q

Client side
= 8 x GbE
= 1G FC Also Supported
On the C1008LH

Line side
= 10 Gb/s

Interfaces

= Client : SFP

= Line : XFP or OTX
= LH Provides FEC (6.5dB)

Optional Line Protection
= 141 bi-directional switching
= APS protocol (K1/K2)

Remote Monitoring
= Embedded 10 Mb/s Data Communication channel

C1008GE Supports ADM Capability
= Drop and Continue Supported

Ekinops Proprietary information

Aggregation over 10Gb/s

PM C1008GE/LH PM1004V
4xHD-S01/ DI + GE

PM C1008MP
ExhiullProtacolRate

8 X GE ports aggregation

Ethernet services over 10G
SONET/SDH or WDM

Backhauling (DSLAM, wireless
)

8 X GbE/GFC 10Gbrs

Page 9



Aggregation over 10Gb/s

PM C1008GE/LH PM1004V

5 x GOE/GFC. 4 x HD-SD1/ SDI + GE

« HD- +
BaMull-Proto colRate.
5 x GbE/2GFC

Q

Q

Q

a

a

Client side :

= Up to 8 x Anything, (1GFC, 2GFC, 4GFC, OC-
48/STM-16, OC-12/STM-4) any mix up to 10G of
capacity

Line side : S ——
= 10G

T
. b

(81

Interfaces :
= Client : 8 x SFP
= Line : OTX, XFP

Remote Monitoring
= Embedded 10Mb/s Data Communication channel

Protection
=  On board redundant 10G line using OTX or XFP

MoppepxmnBaer ADM BO3MOXHOCTb ANA KaXaoun

CnyX0bl B OTAENbLHOCTYU, TaK YTO YCIyry pasnunyHbIX
TUNOBMU LieHbl MOTryT ObITb A00aBneHbI U ynana
C 04HOW OANNHOW BOJIHbI ....

MageHus n npogonmkaTb NpU Nnogaepxke

8 x Multi-Protocol/Multi-Rate

Ekinops Proprietary information

10G Transport
Router Interconnect
Wireless Back Haul

Residential Broadband Backhaul
Triple Play
Datacenter Interconnect

10Gb/s

Page 10



0OC-3/12, STM -1/4,
Ethernet, FC, Video

0C-3/12, STM -1/4, . N
Ethernet, FC, Video 10 G|g Rlng

(1 Wave)

e

0OC-3/12, STM -1/4,
Ethernet, FC, Video

 Cost effective Ethernet transport while collapsing OC-3/12 or STM-1/4 Rings
1 Add Drop of SD-SDI, ASI Video Services

0OC-3/12, STM -1/4,
Ethernet, FC, Video

- Great for Network Convergence... Wireless Back Haul or DSLAM aggregation

1 Deploy Ethernet everywhere, pick up other protocols cost effectively

Ekinops Proprietary information

Page 11



» Transport any digital video format including HD-SDI, SBG
SDI, ASI + GbE and FE in the same 10G wavelength

»Customers: TV/Video broadcasters, Pre-Post Production
companies, Film distributors who all need to work on
uncompressed video signals

> All services over the same fiber/A: Video & Ethernet services

» Auto sense or individually configurable video ports

> Unidirectional channels; enables for both unidirectional and
bidirectional connections

» AES Encryption to protect your content!

° .: :. ° Video & Ethernet transport

over a single wavelength
opte

EKINOPS EKINOPS
P 1008V 10G protected

Less than 2 the cost of traditional
mechanisms for doing this!

Ekinops Proprietary information

Advantages of
EKINOPS solution

v Ultimate bandwidth utilization : up
to 4x HD/SD SDI +GE over 1x10GA,
Ethernet multiplexed on the same
wavelength

v Add single fiber for smaller
deployments

v' Build large-scale media networks
with many different traffic types

v'Cost efficient aggregation and
transport over long distances

Page 12



Aggregation over 10Gb/s

PM C10°8GEﬂ.H PM1004V
4% HD-S01/ 501 + GE

(G|

BaMull-Proto colRate.

O Client side
= 4 x HD-SDI / SDI
=  Auto Sensing
= + 1 GbE + 1FE

= -'* A
I

("m*

Line side
= 2 X 10GbE

Interfaces
=>  Client : Coaxial , RJ45, SFP
= Line : XFP or OTX (Ekinops 40, 60 or 80km DWDM)

Optional Line Protection
= 1+1 bi-directional switching

Remote Monitoring

= Embedded 10 Mb/s Data Communication channel

Eﬁﬂﬂﬂﬂﬂﬁ

!

o Xy

Encryption Available for Unidirectional HD-
SDI Video Transmission

» "~
»

.,',.“

.'.0.".

EKINOPS
PM 1004V

Video transport over 10G A
HD & SD

Ideal for TV studios &
broadcasters

4 x HD-SDI 10Gb/s

GbE
FE

10Gb/s

Video & Ethernet transport
over a single wavelength




Aggregation over
1.25Gb/s & 2.5Gbis

O Client side:

= 3 SD-SDI or ASI Live Video Broadcast

Production Video Distribution

L Line side : Gige Pre/Post Production Video Distribution
= Compatlble with PM 1008, PM253/254, PM1004V Video Subscriber Distribution
ASI Video for Legacy transport in Cable
O Interfaces: Networks
= Client : 6 Fixed BNC connectors, UNI Directional Increase the effectiveness of the PM1004V
= Line : SFP where transport is heavily weighted toward

SD-SDI

Used with the 1008 to get ADM capability

0 Em Man men
bedded Management and high density SDI transport (24 per

=> Embedded 10Mbps Service Channel

wave)
Ekinops Compatible
1GbE
3 x SD-SDI, ASI
PM1008, PM253/254,
PM1004V

Ekinops Proprietary information



Optical Transponders

Optical Transponders
PM C1001

| PM 251DLH | PN 4001LH

| PM 1001RR | PM 1001IM

10G over 4 x 2.5G

Page 15
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Optical Transponders

PM C1001 | PM 251DLH | PM 4001LH

10G Ultra Long Haul 256 Long Haul 406 Long Haul

| PM 1001RR | PM 1001IM

10G over 4 x 2.5G

o Client side :
= 0C-192/STM-64 Transport over 1400 Km

Submarine... spans of 300km with EOL
Margin

O Line side :
= G.709 Line Rate

o Interfaces:

= Client : SFP+ 10GE

= Line : OTX or 10Gb/s
STM64/0C-
192
O DynaFEC (10Db, 12dB OSNR )
O Remote Monitoring o Z30 108 Lona heui GWOM Tranepors
= Embedded 10Mb/s Data Communication channel - o
04,00 000064 i .}.‘-.w'_."_'-m_ bbssiete |
f ‘ LR A . it
‘o Dual Wide Version Aua . il |l AR 1,
ote: Dual Wide Version Available for C600/360 Chassis that J i L b
100% compatible with 1001LH (C1001) P ' et ' '?'5 . b
{ DY |

Page 16
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Protocol Converters/
Rate Independent

PM 1001PC

| PMmC [l PM404
1 x any protcol 4 x any protocol

O Client side

= 10G LAN (10Gbrs)

Line side
= 10G WAN (9.957Gb/s)

Interfaces
= Client : XFP
= Line : XFP or OTX (Ekinops 40, 60 or 80km DWDM)

Any rate between 9.95Gb/s and
10.709Gb/s

Remote Monitoring
= Embedded 10 Mb/s Data Communication channel

Mapping
= Standard IEEE802.3 WIS
= Flow control handled on LAN interface

[MpoTokon npeobpasoBaHud
LAN PHY to WAN PHY

OKOHOMMYHAA aBTOHOMHOE
peLleHne anst NoaKtoYeHNS
nokaneHou cetn Kk 10G 10G

10G LAN 10G WAN
o0 1006 LAMN o WAR
o Conversion
EKINOPE IKNGF!I
PM il =Rl = B 1007PC

@ L=l . @
"IEE 1Dﬂ "“]E 1EH3-

Page 17
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Introducing the new PM C2002
Dual 10G every 50GHz

What 2x10G every 50GHz means:

O Carrying 2x10G where you used to carry only 10G

0 2 SFP+ client ports (STM-64 / OC-192 or 10GbE)

v’ 2 SFP+ client ports

U 1 tunable line carrying 20G over 50GHz /1 tunable line carrying:

_ _ 2x10G over 50GHz
U Doubling the capacity of your system

v'10dB FEC, 12dB OSNR
U Lowering your cost per 10G by at least 30% over 3000 km reach

v Upgrade an existing system
...Ekinops or other...

v’ Metro, regional or long-haul



(=]
N t} EKINOPS

. / 1 Optimizing Optical Networks
"
- s

OCHOBHbIE MPenMyLEeCTBa.

) MapHbIM NoTeHUnan cywecTteyrowmx cuctemax 10 Fomt nmHum
) Kakabii kaHan 6yaet Hectn 20G BMecTo 10G

] HeT HeobxoanMocTn natn Ha 6onee goporue TeXHONOrMm, Takme
kak 40G n 100G, ecnu BCe, UTO BbI MlleTe 6onee 10G ycnyru

) ObHOBNEHMNE CYLLECTBYIOLLNX CETEN
) HeT npobnemM c ctapbivi cnov unmn crapble GuUnbTpbl / ONTUYECKUX
MY/IbTUM/IEKCOPOB Ha CYLLECTBYHIOLUMX CUCTEMAX, NOCKOSIbKY eCTb CO
MHormmMmn 40G n 100G peLueHuns
) YnyywenHbin FEC (DynaFEC) BkntoueHa no T-Yun no3sonser
ynyyquwunTb npon3BoanTeEsIbHOCTb B 06XOLI, MHOIMMX TO4EK

pereHepaLum

J CtonmocTtb 10G HMXKe, YeM aBTOHOMHbIe Mmoayim 10G n 10G
HECKOJTbKMX APYrnx npon3BoanTenen KapT
] TONbKO OgHY JIMHUIO ONTUYECKNX

U Page 19
] PaclumpeHmne BO3MOXXHOCTEN Npu MeHbLlUMX 3aTpaTtax Ha 10G



= Ekinops Legacy System Interoperability, Upgrade

= Interoperate with existing systems in the ground

® o
- m Increasing WDM capacity
®

GbhE, 10GLE, OC.3, OC.12, OC.-98, OC.192

9 @
EKINOPS
New 106G

Existing
WDM Natwork

wavelength
Or Client Interface

New 106
wavelength

Or Client Interface

EKINOPS

GbLE, T7060HE, OC.3,0C.12, OC.98, OoC.1a2

Interoperability can be via Foreign Wave or via Native
SONET/SDH/Ethernet
* The Power of a Standard, programmable line side protocol

Ekinops Proprietary information
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B Service MoaoepHusayms
YCUNUTEnNs No Mepe pocTa

Japuodsue. |

Japuodsue. |

Japuodsuel|

Jspuodsuel |

Japuodsuel]

Japuodsuel|

Japuodsue. |

Japuodsuel |

Japuodsuel|

Jspuodsuel |

Japuodsue.

Japuodsuel |

Japuodsue.

layldwy

apelbdn

apelbdn

wswabeuep

) Look for a scalable amplifier solution in a neighborhood

Page 21

near you



= Ekinops DynaFEC (Dynamic FEC) Technology
= 10dB Gain (12dB OSNR) as opposed to the 6-8 offered by other suppliers

= Ekinops DynaReach (Dynamic Reach) Technology

= Up to 300km with a full compliment of channels and with NO inline
amplifiers

)

400-500 Km

* Typical Transport Vendor
« Add Ekinops Extended Reach Technology
« Add DynaFEC

“1 Inline Amplifier for 400km where others Require 5 or 6....
Saves 20-30%... ”

- Agarik Telecom
Page 22

“40-50% Savings, University of Nebraska” Ekinops Proprietary information



- PM-OA-E-O family

= In-Service Upgrade using 3dB pumps
= Two Upgrade Ports — 17 => 20 => 23 dBm

= PM-OAB-E-O: Booster EL KN
= Gain: 15 dB 42 ‘ s

= PM-OABP-E-O: Booster / Pre-Amp
= Pre-Amp Gain: 22 or 29 dB

= PM-OAIL-E-O: In Line Amplifier
= Gain: 22 dB or 29dB

= PM-ORA : Raman Amplifier ¢ S s o A CEE
« Gain: 6-10 dB... 2 and 3 pump options

Ekinops Proprietary information




] Cemeuncteo PM-OM

=

4 40 8

PM-OM2: [1ByxnNONOCHbIA CNANTTEP “

PM-OM4: 4-x KaHaJ'IbeIl/‘IJ MUX/DMUX ‘9~ o R R LR ” 1
RM-OM8: 8-n kaHanbHbin MUX/DMUX -
RM OM40: 40-n kaHanbHbin MUX/DEMUX

No6aBneHune kaHanoB 6e3 nepepbl
npeaocTaB/ieHUsI CEpBUCOB

NMoaknouyeHne MUX no cxeMme Touka-
MHOrOTOYKa AJ1A NOoJIyYeHUs AONOJ/IHUTENIbHOMN
eMkocTu B 32, 40 unu 80 kaHanos



ﬁ EKINOPS
¥ Optimizing Optical Networks
Line In/Out
A Upgrade Port Upgrade Port Upgrade Port
RM-OM20_B1 RM-OM20_R1 RM-OM20_B2 RM-OM20_R2

CHA40 to CH49’ CH29 to CH38’

CH51 to CH60’

CH18 to CH27’

First 20 Ports Second 20 Ports

T B R R N T A B B R R A A VNS

Third 20 Ports

Forth 20 Ports

) MNoacTponka Ha KaHanbl C-aguana3oHa ¢ 50GHz nonocown
OCYLLECTB/IAETCH C NOMOLLbIO perennpyemoro nasepa,
YCTaHOBJIEHHOro B cooTBeTcTBytoweM 10G moayne

- [Ansa poctyna ko BceM 80 kaHanaM noTpedbyroTcst BCe YeTbIpe

MYNbTUMNIEKCOPA



- Cemeuncrso PM-OADM
=> PM-OADM1: 1-kaHanbHbI Add/Drop
= PM-OADM2: 2-x kaHanbHbi Add/Drop
= PM-OADMX: 8-u kaHanbHbIN nonocHon Add/Drop

1Cemeuncrso PM-ROADM

=> PM-ROADMS8H: 8-u kaHanbHbi Add/Drop (ana 40-kaHanbHOro nnaHa)
=> PM-ROADM40H: 40 kaHanbHbi Add/Drop (ans 40-kaHanbHOro njaHa)
=> PM-ROADMS80H (ckopo): 80 kaHanbHbI Add/Drop (ans 80-kaHanbLHOro njaHa)



)

>

 ROADM - 40H/80

= Bblaensetcs nobas naméaa (ao 40)
= BocTok-3anaa

= 100Ghz nonoca

= 2-X C/IOTOBbIM MOAY/b

= 3aTyxaHune= 7dB + DWDM Mux IL

= MoxeT noTpeboBaTbCs
pononHuTensHoin PM OABP

0 80-kaHanbHbIN BapuaHT paboTaeT Nno TakoMy
e npuHumny (nonoca 50Ghz)

ROADM 40H ROADM 40H
(W) (E)

\ External Passive //
\ DWDM MUX //
“\_(upto40ch) -

-~ — -



Degree 2
ROADM

el

Degree 4

) “Local Add Drop Channels” are
the number of channels
dropped at the ROADM node

- Ekinops Solution Scales Cost
Effectively from 2 to 8 degrees

Page 28
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. fﬁmnops Scalable ROADM

Degree 2 ROADM

West Channels East Channels
il — P {ix2wss———1x2wss
Local Local
Add/Dro Add/Dro
i e e 0

1 Example.... 2 Degree ROADM using 1x2 ROADM
components
1 1x2 RODM = 40H or 80H

Page 29
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West Channels East Channels

1x 2 WSS 1x 2 WSS

1x 2 WSSk >1x 2 WSS

Add/Drop Add/Drop
® e e e e @

1 Example.... Creating a 4 Degree Capable ROADM using
2 1x2 ROADMSs and a Coupler

Ekinops Proprietary information
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i T

North Channels

West Channels

¢ HE

- Example.... 4
Degree ROADM
using 2 Degree
ROADM
components

South Channels

Ekinops Proprietary information
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Degrees: Starts with 2 scales to up to 8
Channels: 40

Drops: 40 Channels

Spacing: 100GHz

ROADM 40H Today

Degrees: Starts with 2 scales to up to 8
Channels: 80

Drops: 80 Channels

Spacing: 50GHz

ROADM 80H Today

Degrees: Starts with 2 upgrades to 8
Channels: 40

Drops: 40 Channels

Spacing: 100GHz

ROADM 40H4 2011

Degrees: Starts with 2 upgrades to 8
Channels: 80

Drops: 80 Channels

Spacing: 50GHz

ROADM 80H/ 2011

ool O000looocl g oo

= Allows you to scale your investment as you need the extra drops or degrees

= Also allows you not to pay the full price for 8 degrees and 80 Add Drops at every ROADM node when
the majority of nodes will never need more than a couple of degrees and a few waves

= Allows you to cost optimize for your application! Page 32
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. Primary issues with 40Gbit/s:

More issues with OSNR
Far less dispersion and PMD tolerance
2nd order PMD becomes a factor

Most of the modulation schemes today will not utilize existing
10Gig infrastructure without modification

=
=
=
=

] Obviously 40Gbit/s brings challenges,
How will 40GDbit/s be implemented???

Page 33
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<HO ./ TOOUS mm—

WaveBonding:

» T

-

=
-Atnm)

40G Transported as 4x10G Underlying Wavelengths
4x10G Tightly Packed into 100GHz envelope

Page 34
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O Spectrally very efficient

1 CoBMEeCTUMOCTb C yXe YyCTaHOB/IEHHbIMW BOJIOKHaMu
= Dispersion Management
= PMD
= OSNR

 TexHoONorm4yeckmn pmuck
= None Really... it uses all existing 10Gig Electronics

d CToMMOCTb
= Bbonee akKOHOMMYeCKN 3P PeKTUBHbLIM, YeM apyrme peweHus 40G
= KaTtanusaTtop pbiHKa HeobxoanmMo noBceMecTHO nepentn Ha 40Gig

= B KOTOpPOM MCNOMb3YIOTCS Npenmylectsa rnobasbHOM 3KOHOMUKMU
10Gig n éyaet e3auTb 10G BOSIHbI, MOCKOJ/IbKY OHA NpoAos/>KaeT
nony4yatb 6onee aKoHOMUYeCcKM adpdHeKTUBHbIM, onNepexaeT Apyrue
TexHonorun 40G

Page 35
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_ " Efficiency” Requirement?

- Both 10G and 40G supported
- No non-linear issues with 40G and 10G side by side... no guard

>0<£ > §

\ Definitely fewer of these
(amps)
You get a cheaper one of Fewer, Cheaper, ornone of . Apility to go 250KM without
these (xponders) these (regens) inline amplifiers
* Ability to Drop 10G at the
cost of 10G!

And Yeah, that single fiber stuff still works.... Except now with 64 channels of 10G
bi-directional Page 36
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Fiber

A10G
A10G
40G

Lambda 5
40G
Lambda 40
A10G

Lambda 1
Lambda 4

PM 1001HC
PM 1001HC
PM 1001HC
PM 1001HC
PM 1001HC
PM 1001HC
PM 1001HC
PM 1001HC

DO/ TOOS mm—

"” WaveBonding:

-
i
1=

WaveBonding:

O TOOUS mm—

PM C1008MP
PM C1008MP

N
)
S
o
£
S
4
o ||l
I
-
e (|l
o
-
= |l
m

= 22 1l

Capacity
1.6T

Step 1: Step 3 :

Deploy Ekinops 10G 40G Muxponder bundle
Transponders/Muxponders
Step 2/3:
40 x 40G O|_3tion A
Multiprotocol Step 2 : Option :
4006 Reuse those same modules to build Changing one or more 10G by

Step1: a 40G Muxponder, and save lambdas Muxponder Multiprotocol
40 x 10G

Client Type Ekinops Proprietary information
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WaveBonding:
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40G Transported as 4x10G Underlying Wavelengths
4x10G Tightly Packed into 100GHz envelope
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10G, 10G
40G and 40G

100G | 1006
Adjacent —
with no

guard
bands in
any mix 10G

40G
100G

Ekinops 360 or 3 Party Line System and Filters

110G, 40G, and 100G can peacefully co-exist

) Both using the Ekinops 360 line system or a 3 party
line system

1 No upgrades Necessary to filters, amps, ROADM, DCM,
etc. Page 39
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Muxponder:
0 12 SFP+ client ports
O 1 tunable line interface

Transponder:
0 100G CFP client ports
O 1 tunable line interface

=g O

gm0 B g

- Line optics included
- Client optics not included

1 RU form factor — allows you to easily extend existing systems
(Ekinops or other)

Fully standards-based implementation (Coherent and PM-QPSK)

Page 40
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1 Initial release, 10 client ports used for 10GbE and STM-64/0C-192
= Second Release activates the last 2 aggregation ports and adds 10GFC and 8GFC

] Field replaceable fans (1 for 3 redundant)
- Dual power feeds
1 Serial Ports, Ethernet for Craft and Command Line Access

) USB for Software Upgrade (which can also be done remotely V|a

DCN or locally via Serial Port) Page 41
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1 Key differentiating factors and benefits

=

=

1 RU version available for low initial cost, space-limited applications, and upgrade of
3rd party line systems

Utilizes the Ekinops “"DynaFEC" to allow for lower latency and longer reach at a
lower cost

The same hardware can be used either as a 100G transponder or as a muxponder.
All that's needed is a firmware change

Cost-effective aggregation using the T-Chip

Two versions: a long-haul version (80 channels), and a metro/regional version (40

channels, much lower cost) Page 42
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SlngIeCFPsIot 100G PM-QPSK Line Module
Programmable [Signal Processing ' " SFI-S 4x 28 Gbps
Client i/o ; :

100G
100GbE
OTU-4
0,1/10/40 Km

| OTu-4

—Chip

111 AT
111111 ML

1 Key differentiating factors and benefits (cont'd)

= Utilizes Ekinops DynaFEC technology to increase the 100G
distance performance and reduce latency beyond that of
standard 100G transponders

= DynaFEC is the only dynamic, adaptive and firmware-based FEC. It runs on
the Ekinops T-Chip and delivers longer reach transport. It allows Ekinops to
stay ahead of the industry in FEC technology at 100G like at 10G. Other
vendors purchase their FEC from component manufacturers and must wait
until new versions come available and then deploy what everybody else is 29¢ 43
deploying Ekinops Proprietary information
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sorc GiEm ciEn Seres 1R 1 Key differentiating factors and benefits

T ot

= Low Cost of Aggregation

= Ekinops delivers lower rate aggregation without
the use of expensive fabrics

= Utilizes the C1008MP to aggregate directly into
10G interfaces on the 100G muxponder

= In some cases, aggregates lower rates directly
on the card (8G fibre channel for instance)

OC-12/5TM-4, 1/2/4G FC, GigE

Page 44
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CFP/Line
Interface

1 Key differentiating factors and benefits (cont'd)

= The Ekinops 100G solution will come in two versions so service
providers can meet all 100G transport requirements with the same
architecture, management and supplier, regardless of distance:
= A long-haul version that will deliver 80 channels on a 50 GHz grid

= A metro / regional version that will deliver 40 channels on a 100 GHz grid at a much
lower cost

Page 45
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] Today Ekinops is involved in 3 European projects

= 100GFlex (with Orange Labs)
= Multi band OFDM at 100Gb/s and above
= 100Gb/s @ 50GHz
= Add/Drop capabilities for Metro Networks

= EO-NET (with Bell Labs/ALU)
= FElastic Optical NETworks
= Developing Elastic concept in DWDM networks for optimum resource usage

= SASER (with NSN)
= Optimized Hybrid Amplifier (Erbium/Raman)
= For 100G /400G/1T transport
= Will increase reach and the number of channels in C-Band

Page 46
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¢ 100G Performance

O Utilizes the same hardware as 10G and 40G (filters, amps, etc.)
= Compatible with all our MUX/DMUXs, ROADMs, OADMs, etc.
= Works with both 50GHz and 100GHz channel plans
= Utilizes standard ITU Grid

2 Compatible with most 3 party filters (50GHz and 100GHz)

= Pizza box format ideal for upgrade of existing line systems

Required OSNR: 17 dB EOL
Tx Power: -1 to +4 dBm;

RX power:
= - 10 dBm to 0 dBm on amplified links,
= - 18 dBm to 0 dBm on links without amplifiers

U 00

O Target distance: Up to 2600km with 40 Channels, Up to 1900km with 80 Channels

Page 47
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C200: Modular Chassis C600HC: Modular Chassis

O 19", 2RU chassis, 300mm deep

O - 48V DC power supply or 110-220V AC with
optional module

Carrier Class, NEBS & ETSI Compliant

Dual Power supply input

Fan Unit (PM-FAN)

Dust Filter

Management Unit (PM-MGNT)
Five generic PM slots

All PM modules are hot swappable
Cover Available

19”, 7RU chassis, 300mm deep
- 48V DC power supply

Carrier Class, NEBS & ETSI Compliant

Dual Power supply input

Fan Unit (PM-FAN)

Dust Filter

Management Unit (PM-MGNT)

20 generic PM slots

All PM modules are hot swappable
Cover Available

o000 o00D OO

poooododo o

-48 VA -48 VB

Management Unit
Fan Unit Dust Filter Jn

PM Generic slot 2

PM Generic slot 3 PM Generic slot 6
PM Generic slot 4 PM Generic slot 6
=

-48 VA -48 VB

Fan Unit& Dust Filter

49 Page 49
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One single IP address required for
the Node when a MNGT4 unit is
used in the C600HC chassis

One IP address for the C600HC
US| M N 152 chassis and another IP address for
EE;:.; 0 -§Eg° the 100G transponder stack if the
g7 olobial >|EP8I ol C600HC chassis is equipped with a
0 o L MNGT2 unit
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= SNMP V2c
= Private MIBs:
= One MIB for the management unit
= One MIB per module
= RMON available on 1008
= Easy integration in any SNMP based NMS
= Read & Write FCAPS capabilities

(@]
F

I

Standard text commands

RS232 physical interface/USB for MGMT4
Secured SSH interface

Comprehensive set of commands

Online help

@@@@@|

Web/Java Based Craft Terminal :

Remote web based management access

Interfaces with SNMP agent
Requirements:
= Web browser (IE, Mozilla, Netscape)
= Java runtime environment (JRE)

44000310

Automated Service Turn-Up

Provides Alarms, control, configuration, inventory, monitoring and el_... z
User friendly, graphical representation of SNMP objects

Web based Craft Terminal

EERY L e = Q= e DeaEieine

Conhe s = atwte v o (el iwhepete i B v #

* " ERINOPE i | oot | i | G | ot

R
] i T o e e ey

Dot ¥ w4 0 ]

56 | 187758

S1-Cllentt (4 82:Client2 (B)
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Optimizing Optical Networks

] BbICTpPOTA ... TMBKOCTD ... IKOHOMMUYUEcKan 3PPEeKTUBHOCTD ...

] YHMKaNbHbIe BO3MOXHOCTHU

=

=

=

OnNTMMM3MPOBaAHHAsA CTOMMOCTb A/15 Ccneumnduyeckmx anamkaunn ¢ ncnonb3osaHmem T-Chip

MepBbIN N eaNHCTBEHHLIN KoHBepTep npoTokonos 10G LAN PHY B WAN PHY H

Hape)xHoe MynbTUNIEKCUPOBaHUE CUMHAJIOB C Pa3fIYyHbIMK MPOTOKO/IAMU

OueHb 60nbluMe paccToAHUA 6e3 pereHepaTopoB/NMNMHENHbIX YCUNUTENen...unun 6onblie, Yem “HopMasbHble”
PacCTOSAHUS Ha MIOXOM BOJSIOKHE.

OAHOBOJIOKOHHOE pELLIEHWE, AYNNEKCHbIA Tpaduk

EAnHCTBEHHOE YCTPONCTBO, No3Bonstollee nepeaaaTb 10G No MHUAM C OFrpaHUYEHHON NPOMYCKHOW
CMOCOBHOCTbIO, MCMOSb3YS TEXHOIOMMI0 UHBEPCHOr0 MYJ/1bTUNJIEKCUPOBaHMUS

Ll,usepcudmxauvm CepBUCOoB, KOTOpble Bbl MOXETE NMPeaoCTaB/iATb KOHEYHbLIM MOJ/1Ib30BATENAM

O BbICTpas U HeC/NI0XKHasA MHCTaNNALUUSA

=
=

CrangaptHbole SNMP & CLI
3anyck B paboTy bbicTpee, yeM 0byyeHne

« He6onbluue pa3Mepbl, BbiICOKas NJIOTHOCTb, HU3KOE 3Hepron0Tpe6neHue
= 1o 300Gb/s B waccn 6U / no 80Gb/s B waccu 2U
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° o Optimizing Optical Networks

Thank you

ETHERNET, SONET/SDH, FIBER CHANNEL, UNCOMPRESSED HD/SD-SDI/AS|I VIDEO FLEXIBLE MULTI-PROTOCOL AGGREGATION



