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Data Sheet

8-Port Enhanced Data Muxponder Card for the Cisco ONS 15454
Multiservice Transport Platform

The 8-Port Enhanced Data Muxponder Card (Figuferlihe Cisc6 ONS 15454 Multiservice Transport Platform (MSTRpands the
platform’s storage area network (SAN) and datarfate density. The card facilitates the deliveryGigabit Ethernet, 1-Gbps to 4-Gbps Fibre
Channel, IBM Fiber Connection (FICON), and IBM IS€rvices for enterprises or metropolitan-area (@)e&nd regional service provider

networks.

Figure 1
Cisco ONS 15454 8-Port Enhanced Data Muxponder Card
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Background

Large and medium-sized enterprises and servicdgemvincreasingly find themselves at a criticabstin the expansion of their networked
data centers. They typically need to consolidatargty of networks services and protocols thapsuptheir storage and data applications in
order to simplify operations and reduce costs. &lsesvices range from Gigabit Ethernet to 10-GbpseeRChannel and include 1-Gbps Fibre
Channel, 2-Gbps Fibre Channel, the emerging 4-Glipe Channel data rate, IBM FICON, ISC Compat, E8(@-3 (1-Gbps/2-Gbps).

In the recent past, SONET add/drop multiplexers AP provided the services platform to aggregateteanusport services up to OC-
48/STM-16, whereas metro dense wavelength-divisiattiplexing (DWDM) platforms were designed for mat signals from OC-3/STM-1
to OC-192/STM-64, including Gigabit and 10 Gigdbihernet. Unfortunately, deploying multiple platfts (including metro DWDM and
SONET ADMSs) to support multiple services is notteefective for many service provider and entemrgtworks. The Cisco ONS 15454
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MSTP with a variety of muxponder cards providesaercost-effective networking solution to facilgéahe delivery of all data, storage area
networking (SAN), and TDM services.

Product Overview

The Cisco ONS 15454 8-Port 10-Gbps Data Muxponded €Can transport up to 8 x 1-Gbps services, 43bfs services, 2 x 4-Gbps
services, or a mix of these services aggregatedao@ 709 OTU-2-based, 50-GHz spaced, 50-GHz &abil ITU-compliant wavelength with
selectable Forward Error Correction (FEC), Enharteeavard Error Correction (E-FEC). The muxpondedda a plug-in module to the Cisco
ONS 15454 MSTP, helping enable a high-density -effsttive solution for Gigabit Ethernet, Fibre @nal, FICON, and ISC transport over a
highly resilient optical platform. The muxponderaarchitecture contains eight client interfacest tire mapped to a single line interface,
without accessing the Cisco ONS 15454 shelf crosswect fabric.

Each client interface supports Gigabit Etherngglips or 2-Gbps Fibre Channel/FICON/ISC, or 4-GhipseFChannel using a Small Form-
Factor Pluggable (SFP) optics module with LC colorsg providing the flexibility to support sevembtocols, data rates, or fiber types with
support for qualified SFP modules. The data muxpowrdrd supports a mixture of SFP types and algpasts in-service insertion or removal
without affecting other active ports, allowing netking flexibility and reduced pre-planning actie.

The DWDM line interface provides one 10.70923-GBpg09 OTU-2 digital wrapper, long-reach/long-hatilJ-compliant, 50-GHz spaced
optical interface using LC connectors supportingdS8.0TU-2 digital wrapper interfaces. The DWDM auttfine interface is tunable across
the full optical C or L band, dramatically reducitige inventory of spares. When operated withinaimiined specifications, each card will
transport the aggregated signals with a maximurerbitr rate (BER) of 10E-15.

The muxponder card incorporates the eight clieteriaces and one DWDM line interface on the sameé. dghe muxponder cards are
deployable in the 12 multiservice interface camtssbf the Cisco ONS 15454 MSTP, in systems wittvitiniout cross-connect cards. The
addition of a cross-connect card enables the pratfo support hybrid applications containing treargmt 2.5-Gbps services as well as
aggregation of the other services supported bytkeo ONS 15454 MSTP. The only other common cagdired for operation is the timing,
communications, and control (TCC) card.

The data muxponder card provides many carrier-égares and capabilities necessary to deliver 8Aflldata services, including selectable
service mix, wavelength tunability, flexible proten mechanisms, flexible timing options, and mamagnt capabilities.

Enhanced FEC Capability
An important feature of the data muxponder caiitsiability to configure the Forward Error Corrextiin three modes: NO FEC, FEC, and E-
FEC. The output bit rate will always be 10.7092 &hbp defined in G.709 but the error-coding perforreacan be provisioned:

¢« NO FEC: no Forward Error Correction
* FEC: standard G.975 Reed-Salomon algorithm

* E-FEC: standard G.975.1 two orthogonally concaezh&CH super FEC code. This FEC scheme contaiae frarameterizations of the
same scheme of two orthogonally interleaved blazkes (BCH). The constructed code is decoded itedgtio achieve the expected
performance.

Note: E-FEC gains 2 dB when compared to standard FEC.
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Wavelength Tunability

The data muxponder cards operate on the 50-GHzfidJand are tunable across 82 adjacent 50-GHznehsifor the C-band module and
across 80 adjacent 50-GHz channels for the L-bawdiife. The incorporation of tunability into the @ahuxponder cards dramatically reduces
the customer’s inventory required to cover all $gstem wavelengths.

Flexible Protection Mechanism Support
The data muxponder card, depending on the requirenad the network, can be deployed to supportagcehof protection mechanisms.
Table 1 outlines the protection options availablé¢lp meet the service-level agreements (SLAS)ired by the application.

Table 1. Protection Formats

Protection Type Capabilities Figure

Unprotected Offers no client terminal interface, data muxponder card, or DWDM line protection. The Figure 2
client signal is transported over a single unprotected data muxponder card.

1+1 protection Provides protection for the client terminal interface, muxponder card, and DWDM line Figure 3
protection through client automatic protection switching/linear multiplex section protection
signaling transported transparently over the muxponder card.

Y-cable protection Provides muxponder card and DWDM line protection without requiring client terminal Figure 4
equipment interface protection. Uses Y-protection device to optically split a single client
interface to two muxponder cards. The Cisco ONS 15454 system controls the muxponder
card active/standby status to provide a single signal feed to client equipment.

Figure 2
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Figure 3
1+1 Protection
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Figure 4
Y-Cable Configuration
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SAN Extension Beyond the Metro

When a Fibre Channel link is extended over a lostadce, the inherent flow-control mechanism canificantly reduce the overall
throughput performance. The data muxponder cardeimgnts a buffer-to-buffer distance extension s@htmat effectively increases the
supported distance up to 1200 kilometers (km) f@tbs Fibre Channel, 600 km for 2-Gbps, and 500d-Gbps. Buffer-to-buffer credit
and R_RDY spoofing allows users to extend theiirmss continuance and disaster recovery applicategond the boundaries of a metro
network.

Management

The Cisco ONS 15454 MSPT provides comprehensiveagenent capabilities for operations, administratinanitoring, and provisioning

(OAM&P) accessed through the integrated Cisco TrartsController craft interface with support frohlretCisco Transport Manager Element

Management System (EMS). The data muxponder caatporates provisionable digital wrapper (G.709jctions, providing DWDM

wavelength performance-management capabilitiegoalfy for services being transported transpayesntoss the network. Without the
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digital wrapper function, a carrier transportingeavice transparently would be unable to identdgwork impairments that may degrade the
transported signal and exceed SLA requirements digial wrapper's general communication channeéC(3 enables a separate
communications channel, versus the section DCOhergéor section DCC (SDCC/RSDCC) in SONET/SDH dgyrta be used by the
platform when transparent signals are transpofitbi. GCC enables the Cisco ONS 15454 to exteratliianced network autodiscovery
capabilities to DWDM-based services. The integr&esto Transport Controller craft manager and tlse&Transport Manager EMS provide
the user with OAM&P access for the system.

Performance Monitoring

The data muxponder provides extensive performarmaitoring capability, by wavelength or service eVt the wavelength level, the card
continuously monitors transmit and receive powasslof signal or frame, alarm-indication signalj amote defect indication. Additionally,
based on the protocols of the client interfacestvimiclude Gigabit Ethernet, 1-Gbps and 2-GbpseFinannel, 4-Gbps Fibre Channel,
FICON, and ISC, the card provides detailed perforresstatistics and alarms including 8b/10b cod&atiam, received and transmit frame or
packet count, and received and transmit R_RDYc(kibte Channel only). Enhanced performance momigpallows the user to define
additional criteria to better assess the health@hetwork and support the decision for protectiaiiching. The card’s performance-
monitoring capabilities provide support for G.7@IN). Calculation and accumulation of the perforoemonitoring data is in 15-minute
and 24-hour intervals as per G.7710. The data nuogrocard also incorporates faceplate-mounted LiBPsovide a quick visual check of
the operational status at the card. An orangeeciscprinted on the faceplate, indicating the shieif in which the card can be installed.

Configurable Far-End-Laser-Off Behavior

The data muxponder card offers the capability tvizion the Far-End-Laser-Off behavior. You can Ggo Transport Controller to
configure how the remote client interface will beddollowing a fault condition. It is possible tordfigure the remote client to squelch or to
send an alarm indication signal (AlS).

Application Description

The data muxponder card effectively addresses deésrfan high-density data and storage service agdjeg Whether they are using a
dedicated enterprise infrastructure or a metr@gional service provider's network, customers déiniently and cost-effectively scale their
business continuance applications and consolitiaie hackbone network infrastructures.

The tremendous growth of business applicationsiiskty heightening data-storage requirements angoré expectations. As shown in

Figure 5, customers demand uninterrupted accassrporate systems and data. Enterprises must régpdhis surge in demand by providing
robust, highly secure, interconnected SANs and ggabgcally dispersed data-recovery solutions. Tat@ dnuxponder card provides the
capability to efficiently aggregate mission-critiigabit Ethernet, Fibre Channel, FICON, and |®8/&es across the metro optical transport
network, enabling real-time synchronous replicatdbmformation between the primary and backup dataters. For enterprise customers with
less stringent requirements, the data muxponddrpavides a highly cost-effective data and stotegesport solution for asynchronous disk
mirroring or tape backup applications. The ONS ¥6MESTP also supports 2.5-Gb Data Muxponding andrdresport of 10-Gbps GE and FC
services.
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Figure 5
SAN Aggregation
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The Cisco Advantage

The data muxponder card complements and extendethiee capabilities of the Cisco ONS 15454 MSTtke card allows users to take
advantage of their existing fiber plant and ins@lbase of Cisco ONS 15454 systems, while providaw services such as Gigabit Ethernet,
1-Gbps to 4-Gbps Fibre Channel, FICON, and ISC twesame Cisco ONS 15454 platform that supportd [BSl, DS-3/E-3, OC-n/STM-n,
Ethernet, ATM, and video and 10-Gbps services.

The Cisco ONS 15454 optical transport solutionrsf@gnificant advantages over traditional netweldments. These advantages include the
following:

Unprecedented Service Densities

The Cisco ONS 15454 platform supports up to 96 Kitgethernet or 1-Gbps Fibre Channel/FICON/ISC248bps Fibre
Channel/FICON/ISC, or 24 4-Gbps Fibre Channel fatas per shelf. When the platform is installed iypical central office bay frame, a
bay can support up to 384 Gigabit Ethernet or 1sFipre Channel/FICON/ISC, 192 2-Gbps Fibre Chdi®€| or 96 4-Gbps Fibre Channel
interfaces per shelf. These industry-leading desssére attainable because of the single-slot fadtpf the data muxponder interface card.

Common Line Cards
Optical line cards are not restoration-type-depatdehich reduces sparing costs and technicianusiofi. Additionally, as networks and
customer interface demands evolve, you can eaxigpioy optical circuit packs as necessary.

Single Software Load
One software load supports all of the restoratyges listed previously, eliminating unnecessarysguerk when ordering. No software right-
to-use license is required for each protection tidter the software is purchased, all feature$itl functionality are available to the user.
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Common Chassis

A common chassis supporting all optical interfaoeesls allows the technician to spend time deplogangwidth and services instead of
learning about multiple equipment platforms. ThedBiONS 15454 platform’s line-rate and restorafiexibility makes ordering and
deploying simple, fast, and easy. With integrat&i@M capabilities, the need to deploy another m&t¥dDM platform is reduced.

Multiservice Interface Selection
Gigabit Ethernet, 1-Gbps Fibre Channel/FICON/ISGlibs Fibre Channel/ISC, and 4-Gbps Fibre Chamtetfaces are all supported. This
eliminates the “missing interface” found with margndors’ SAN and data product offerings.

The Cisco ONS 15454, the industry’s leading meptical transport platform, delivers supercharged&®/SDH transport, integrated optical
networking, unprecedented multiservice interfaaes, competitive economic benefits.

Cisco ONS 15454 8-Port Enhanced Data Muxponder Card Features and Specifications

Compact Design
« Single-width card slot design for high-density,tagight 1-Gbps, four 2-Gbps, or two 4-Gbps sohgio

« Up to 12 data muxponder cards per shelf assemlalyles up to 384 1-Gbps interfaces per bay frame

Flexible Restoration Options
« Transparent Protection

« Unprotected (1+0)
¢ 1+1 Transparent Protection

¢ Client Y-protection option
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Regulatory Compliance
Tables 2 and 3 list the regulatory compliance arstiesn requirements for the muxponder card. Tablbsatigh 7 list technical specifications,
and Table 8 provides ordering information.

Table 2. Regulatory Compliance’

ANSI System ETSI System
Countries Supported
e Canada e European Union
¢ United States ¢ Australia
* Mexico * New Zealand
* Korea ¢ Singapore
e Japan e China
¢ European Union * Mexico
* Hong Kong
* Korea

EMC (Class A)

¢ ICES-003Issue 3, 1997 e EN 300 386-TC

* GR-1089-CORE, Level 3 * CISPR22, CISPR24

¢ 47CFR15 ¢ EN55022, EN55024

Safety

e CAN/CSA-C22.2 N0.950-95, 3" Edition * UL 60950

* GR-1089-CORE ¢ |EC 60950/EN60950, Third Edition
Laser

* UL 60950 * CDRH (Accession letter and report)
¢ |[EC60950/EN60950 ¢ |[EC 60825-1 Am.2 (2001)

¢ |EC 60825-2 (2000)

Environmental

* GR-63-CORE, Level 3 — Partial e ETS 300-019-2-2 (Transportation, Class 2.3)
¢ ETS 300-019-2-1 (Storage, Class 1.1) e ETS 300-019-2-3 (Operational, Class 3.1E)
Optical

* GR-253-CORE e G.709

¢ G.691 ¢ G.975

Quality

¢ TR-NWT-000332, Issue 4, Method 1 calculation for 20-year mean time between failure (MTBF)
Miscellaneous

* AT&T Network Equipment Development Standards (NEDS) ¢ Verizon SIT.NEBS.NPI1.2002.010, October 2002
Generic Requirements, AT&T 802-900-260, Issue 3, December
1999

¢ SBC TP76200MP, May 2003

¢ Worldcom ESD requirement
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Table 3. System Requirements

|

Processor TCC2P/TCC2

Cross-connect All (not required)

Shelf assembly

15454-SA-HD or 15454-SA-HD-DDR shelf assembly with FTA3 version fan-tray assembly

System software Release 7.0.0 ANSI or later

Slot compatibility 1-6, 12-17

Table 4. Client-Side Specifications*
Client interface (SFP)
Type SFP SFP SFP SFP
Wavelength, nominal, (A,,,.) 850 nm 1310 nm 850 nm 1310 nm
Spectral range (A, to A,.) 830 to 860 nm 1270 to 1355 nm 830 to 860 nm 1270 to 1355 nm
Optical transmitter
Output power (P, . to P, ) —-10to -3.5dBm —-10 to —3.5 dBm -9to-2.5 290uw OMA!
Optical receiver
Sensitivity at BER —22 dBm —22 dBm —-15 dBm 29uw OMA?
Connector type (Tx/Rx) LC LC LC LC

1- Specified OMA at 4.25 Gbps is equivalent to an average power of —7.3 dBm at an ER of 9 dB
2- Specified OMA at 4.25 Gbps is equivalent to an average power of —17.3 dBm at an ER of 9 dB

Table 5. DWDM Specifications

DWDM line interface

Bit rate

10.7092 +100 ppm Gbps

Automatic laser shutdown and restart

ITU-T G.664 (06/99)

Nominal wavelength (A

Tnom)

Fully tunable from 1529.55 to 1561.84 (C-band — 50 GHz)
Fully tunable from 1570.83 to 1604.03 (L-band — 50 GHz)

Spectral width at 20 dB (A20)

<25 GHz

Optical transmitter

Type

Lithium niobate external modulator

Output power (P, to P, )

+3 dBm, +6 dBm

Required optical return loss, minimum (ORL,,) 27 dB
Extinction ratio, minimum (r,,..) >10.5dB
Laser safety class 1

Optical receiver

Type

Avalanche photo diode (APD)
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Table 6.

DWDM Receive Side Optical Performances

o

Fuscom emsecomn

23 dB OFF <10E(-12) - —81t0—20 dBm C-band | +1200 ps/nm
-8 to —19 dBm L-band

19dB OFF <10E(-12) - —81t0—20 dBm C-band | +1000 ps/nm
-8 to —19 dBm L-band

19dB OFF <10E(-12) - —-8t0—-22dBm C-band | —
-8 to —21 dBm C-band

10 dB STD <10E(-5) <10E(-15) —81t0-18 dBm +800 ps/nm

8.5dB STD <10E(-5) <10E(-15) —-8to—18 dBm -

19 dB ENH <7x10E(-4) <10E(-15) -8 to —26 dBm +800 ps/nm

14 dB ENH <7x10E(-4) <10E(-15) —-8to—27 dBm -

7dB ENH <7x10E(-4) <10E(-15) —81t0—18 dBm +800 ps/nm

5dB ENH <7x10E(-4) <10E(-15) —-8to—-18 dBm -

Table 7. Card Specifications

Management

Card LEDs
Failure (FAIL)
Active/standby (ACT/STBY)

Red
Greenlyellow

Signal fail (SF) Yellow
Client port LEDS (per port)

Active input signal Green
DWDM port LEDs

Active input signal Green
Output wavelength Green
Power

Card power draw (including SFPs)

Typical 40W
Maximum 50W

Operating environment

Temperature

23 to 131F (-5 to 55C)

Humidity

5 to 95 percent noncondensing

Storage environment

Temperature

—40 to 185F (=40 to 85T)

Humidity

5 to 95 percent noncondensing
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Table 8. Ordering Information

15454-10DME-C= 8-port EFEC data muxponder card, 8 SFP-based client interfaces, full C-band tunable on 50-GHz ITU
wavelengths, DWDM line with LC connectors

15454-10DME-L= 8-port EFEC data muxponder card, 8 SFP-based client interfaces, full L-band tunable on 50-GHz ITU
wavelengths, DWDM line with LC connectors

ONS-SE-4G-MM= 4-Gbps FC SFP optics module, (0-70m 50/125 micron, 0-150m 62.5/125 micron, 850 nm, multimode, EXT
temperature range, LC connectors

ONS-SE-4G-SM= 4-Gbps FC SFP optics module, 0-20,000m reach, 1310 nm, single-mode, EXT temperature range, LC
connectors

ONS-SE-G2F-SX= GE/1-Gbps FC/2-Gbps FC, 850 nm, multimode, EXT temperature range, LC connectors

ONS-SE-G2F-LX= GE/1-Gbps FC/2-Gbps FC/HDTV, 1310 nm, single-mode, EXT temperature range, LC connectors
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