
Cisco Network Convergence System 4000 Fabric Card Chassis
Hardware Installation Guide
First Published: 2018-06-25

Last Modified: 2021-03-30

Americas Headquarters
Cisco Systems, Inc.
170 West Tasman Drive
San Jose, CA 95134-1706
USA
http://www.cisco.com
Tel: 408 526-4000

800 553-NETS (6387)
Fax: 408 527-0883



THE SPECIFICATIONS AND INFORMATION REGARDING THE PRODUCTS IN THIS MANUAL ARE SUBJECT TO CHANGE WITHOUT NOTICE. ALL STATEMENTS,
INFORMATION, AND RECOMMENDATIONS IN THIS MANUAL ARE BELIEVED TO BE ACCURATE BUT ARE PRESENTED WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED. USERS MUST TAKE FULL RESPONSIBILITY FOR THEIR APPLICATION OF ANY PRODUCTS.

THE SOFTWARE LICENSE AND LIMITED WARRANTY FOR THE ACCOMPANYING PRODUCT ARE SET FORTH IN THE INFORMATION PACKET THAT SHIPPED WITH
THE PRODUCT AND ARE INCORPORATED HEREIN BY THIS REFERENCE. IF YOU ARE UNABLE TO LOCATE THE SOFTWARE LICENSE OR LIMITED WARRANTY,
CONTACT YOUR CISCO REPRESENTATIVE FOR A COPY.

The Cisco implementation of TCP header compression is an adaptation of a program developed by the University of California, Berkeley (UCB) as part of UCB's public domain version of
the UNIX operating system. All rights reserved. Copyright © 1981, Regents of the University of California.

NOTWITHSTANDING ANY OTHERWARRANTY HEREIN, ALL DOCUMENT FILES AND SOFTWARE OF THESE SUPPLIERS ARE PROVIDED “AS IS" WITH ALL FAULTS.
CISCO AND THE ABOVE-NAMED SUPPLIERS DISCLAIM ALL WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, WITHOUT LIMITATION, THOSE OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OR ARISING FROM A COURSE OF DEALING, USAGE, OR TRADE PRACTICE.

IN NO EVENT SHALL CISCO OR ITS SUPPLIERS BE LIABLE FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES, INCLUDING, WITHOUT
LIMITATION, LOST PROFITS OR LOSS OR DAMAGE TO DATA ARISING OUT OF THE USE OR INABILITY TO USE THIS MANUAL, EVEN IF CISCO OR ITS SUPPLIERS
HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Any Internet Protocol (IP) addresses and phone numbers used in this document are not intended to be actual addresses and phone numbers. Any examples, command display output, network
topology diagrams, and other figures included in the document are shown for illustrative purposes only. Any use of actual IP addresses or phone numbers in illustrative content is unintentional
and coincidental.

All printed copies and duplicate soft copies of this document are considered uncontrolled. See the current online version for the latest version.

Cisco has more than 200 offices worldwide. Addresses and phone numbers are listed on the Cisco website at www.cisco.com/go/offices.

Cisco and the Cisco logo are trademarks or registered trademarks of Cisco and/or its affiliates in the U.S. and other countries. To view a list of Cisco trademarks, go to this URL:
https://www.cisco.com/c/en/us/about/legal/trademarks.html. Third-party trademarks mentioned are the property of their respective owners. The use of the word partner does not imply a
partnership relationship between Cisco and any other company. (1721R)

© 2021 Cisco Systems, Inc. All rights reserved.

https://www.cisco.com/c/en/us/about/legal/trademarks.html


C O N T E N T S

Preface viiP R E F A C E

Audience vii

Conventions vii

Related Documentation xiii

Obtaining Documentation and Submitting a Service Request xiii

Overview 1C H A P T E R 1

About the Cisco NCS 4000 Fabric Card Chassis 1

Fabric Card Chassis Components 2

Slot Numbers 4

Chassis Specifications 4

Safety Guidelines 5

Mounting the Cisco NCS 4000 Fabric Card Chassis 9C H A P T E R 2

Preparing to Mount the Chassis in a Rack 9

Unpacking the Chassis 9

Removing the Chassis from the Pallet 12

Installing the Mounting Brackets 16

Mounting the Chassis into a Rack 17

Installing the Power Components 21C H A P T E R 3

Installing Power Components 21

Power Connection Guidelines 21

DC-Powered Chassis 21

General Power and Grounding Requirements 23

DC Power Requirements 24

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
iii



NEBS Supplemental Unit Bonding and Grounding Guidelines 24

Installing the Chassis Ground Cable 26

Installing DC Power Tray 28

Installing Power Modules 29

Installing DC Power Modules 30

Connecting Power to a DC-Powered Chassis 31

Disconnecting DC Power 33

Disconnecting DC Power From a Single Power Module 33

Disconnecting DC Power From All Power Modules In a Power Tray 34

Reconnecting DC Power 34

Powering On the Chassis 35

Installing the RPMC and the Fabric Cards 37C H A P T E R 4

Route Processor Multi Chassis Card 37

Fabric Card 38

Guidelines for Installing a Card 40

Installing a Fabric Card or a Route Processor Multi Chassis Card 41

Online Insertion and Removal of a Fabric Card or Route Processor Multi Chassis Card 44

Verifying the Installation of a Card 46

Removing and Replacing Chassis Components 49C H A P T E R 5

Removing the Power Components 49

Removing DC Input Power Cables 49

Removing a Power Module Slot Cover 50

Removing DC Power Module 50

Replacing a Power Module 51

Removing the Chassis Ground Cable 51

Removing an Impedance Carrier 52

Removing the Chassis Door 53

Attaching the Front Door 53

Replacing the Fan Trays and Air Filter 57

About the Fan Trays and Air Filter 57

About the Fan Trays 57

Fan Tray LEDs 57

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
iv

Contents



About the Air Filter 58

Replacing the Fan Tray 58

Replacing the Air Filter 59

System Product IDs 63C H A P T E R 6

Component Product IDs 63

Cabling a Multi-chassis Configuration 65C H A P T E R 7

About the Cisco NCS 4000 Multi-Chassis System 65

Prerequisites 66

Cabling Requirements 66

MPO-24 Cable Specifications 67

Required Tools and Equipment 69

Cabling Overview 69

General Cabling Procedures 69

Safety Guidelines 70

Cabling the Ethernet Control Plane Network 71

Cabling the Control Plane for a 2+2, 4+2, and 8+3 Multi-Chassis System 71

Cabling the Fabric 75

Fabric Overview 75

Multi-Chassis 2+2 Configuration 76

Prerequisites 76

Configuring a 2+2 Configuration with 16 S2 Fabric Cards 76

2+2 Software Configuration (16 S2 Cards) 78

Multi-Chassis 4+2 Configuration 79

Prerequisites 79

Configuring a 4+2 Configuration with 16 S2 Fabric Cards 79

4+2 Software Configuration (16 S2 Fabric Cards) 83

Multi-Chassis 8+3 Configuration 84

Prerequisites 84

Configuring a 8+3 Configuration with 24 S2 Fabric Cards 84

8+3 Software Configuration (24 S2 Fabric Cards) 89

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
v

Contents



Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
vi

Contents



Preface

This document describes how to install a Cisco Network Convergence System (NCS) 4000 Fabric Card Chassis
and its components. The Cisco NCS 4000 Fabric Card Chassis (FCC) is a product in the Cisco Network
Convergence System 4000 Series family.

• Audience, on page vii
• Conventions, on page vii
• Related Documentation, on page xiii
• Obtaining Documentation and Submitting a Service Request, on page xiii

Audience
This guide is intended for chassis installers and Cisco installation partners who are responsible for installing
the Cisco NCS 4000 Series chassis and its components. The installers are expected to have installed networking
hardware in the past. No additional knowledge of routing or the Cisco IOS XR software is assumed.

Conventions
This document uses the following conventions:

IndicationConvention

Commands and keywords and user-entered text appear in bold font.bold font

Document titles, new or emphasized terms, and arguments for which you supply values are in
italic font.

italic font

Elements in square brackets are optional.[ ]

Required alternative keywords are grouped in braces and separated by vertical bars.{x | y | z }

Optional alternative keywords are grouped in brackets and separated by vertical bars.[ x | y | z ]

A nonquoted set of characters. Do not use quotation marks around the string or the string will
include the quotation marks.

string

Terminal sessions and information the system displays appear in courier font.courier font
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IndicationConvention

Nonprinting characters such as passwords are in angle brackets.< >

Default responses to system prompts are in square brackets.[ ]

An exclamation point (!) or a pound sign (#) at the beginning of a line of code indicates a
comment line.

!, #

Means reader take note . Notes contain helpful suggestions or references to material not covered in the manual.Note

Means the following information will help you solve a problem . The tips information might not be
troubleshooting or even an action, but could be useful information, similar to a Timesaver.

Tip

Means reader be careful . In this situation, you might perform an action that could result in equipment damage
or loss of data.

Caution

Means the described action saves time . You can save time by performing the action described in the paragraph.Timesaver

IMPORTANT SAFETY INSTRUCTIONS This warning symbol means danger. You are in a situation that
could cause bodily injury. Before you work on any equipment, be aware of the hazards involved with electrical
circuitry and be familiar with standard practices for preventing accidents. Use the statement number provided
at the end of each warning to locate its translation in the translated safety warnings that accompanied this
device. SAVE THESE INSTRUCTIONS

Warning

Statements using this symbol are provided for additional information and to comply with regulatory and
customer requirements.

Warning

IMPORTANT SAFETY INSTRUCTIONS

This warning symbol means danger. You are in a situation that could cause bodily
injury. Before you work on any equipment, be aware of the hazards involved with
electrical circuitry and be familiar with standard practices for preventing accidents.
Use the statement number provided at the end of each warning to locate its translation
in the translated safety warnings that accompanied this device. Statement 1071

SAVE THESE INSTRUCTIONS
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BELANGRIJKE VEILIGHEIDSINSTRUCTIES

Dit waarschuwingssymbool betekent gevaar. U verkeert in een situatie die lichamelijk
letsel kan veroorzaken. Voordat u aan enige apparatuur gaat werken, dient u zich
bewust te zijn van de bij elektrische schakelingen betrokken risico's en dient u op de
hoogte te zijn van de standaard praktijken om ongelukken te voorkomen. Gebruik het
nummer van de verklaring onderaan de waarschuwing als u een vertaling van de
waarschuwing die bij het apparaat wordt geleverd, wilt raadplegen.

BEWAAR DEZE INSTRUCTIES

Waarschuwing

TÄRKEITÄ TURVALLISUUSOHJEITA

Tämä varoitusmerkki merkitsee vaaraa. Tilanne voi aiheuttaa ruumiillisia vammoja.
Ennen kuin käsittelet laitteistoa, huomioi sähköpiirien käsittelemiseen liittyvät riskit
ja tutustu onnettomuuksien yleisiin ehkäisytapoihin. Turvallisuusvaroitusten käännökset
löytyvät laitteen mukana toimitettujen käännettyjen turvallisuusvaroitusten joukosta
varoitusten lopussa näkyvien lausuntonumeroiden avulla.

SÄILYTÄ NÄMÄ OHJEET

Varoitus

IMPORTANTES INFORMATIONS DE SÉCURITÉ

Ce symbole d'avertissement indique un danger. Vous vous trouvez dans une situation
pouvant entraîner des blessures ou des dommages corporels. Avant de travailler sur
un équipement, soyez conscient des dangers liés aux circuits électriques et
familiarisez-vous avec les procédures couramment utilisées pour éviter les accidents.
Pour prendre connaissance des traductions des avertissements figurant dans les consignes
de sécurité traduites qui accompagnent cet appareil, référez-vous au numéro de
l'instruction situé à la fin de chaque avertissement.

CONSERVEZ CES INFORMATIONS

Attention

WICHTIGE SICHERHEITSHINWEISE

Dieses Warnsymbol bedeutet Gefahr. Sie befinden sich in einer Situation, die zu
Verletzungen führen kann. Machen Sie sich vor der Arbeit mit Geräten mit den
Gefahren elektrischer Schaltungen und den üblichen Verfahren zur Vorbeugung vor
Unfällen vertraut. Suchen Sie mit der am Ende jeder Warnung angegebenen
Anweisungsnummer nach der jeweiligen Übersetzung in den übersetzten
Sicherheitshinweisen, die zusammen mit diesem Gerät ausgeliefert wurden.

BEWAHREN SIE DIESE HINWEISE GUT AUF.

Warnung

IMPORTANTI ISTRUZIONI SULLA SICUREZZA

Questo simbolo di avvertenza indica un pericolo. La situazione potrebbe causare
infortuni alle persone. Prima di intervenire su qualsiasi apparecchiatura, occorre essere
al corrente dei pericoli relativi ai circuiti elettrici e conoscere le procedure standard
per la prevenzione di incidenti. Utilizzare il numero di istruzione presente alla fine di
ciascuna avvertenza per individuare le traduzioni delle avvertenze riportate in questo
documento.

CONSERVARE QUESTE ISTRUZIONI

Avvertenza
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VIKTIGE SIKKERHETSINSTRUKSJONER

Dette advarselssymbolet betyr fare. Du er i en situasjon som kan føre til skade på person.
Før du begynner å arbeide med noe av utstyret, må du være oppmerksom på farene
forbundet med elektriske kretser, og kjenne til standardprosedyrer for å forhindre
ulykker. Bruk nummeret i slutten av hver advarsel for å finne oversettelsen i de oversatte
sikkerhetsadvarslene som fulgte med denne enheten.

TA VARE PÅ DISSE INSTRUKSJONENE

Advarsel

INSTRUÇÕES IMPORTANTES DE SEGURANÇA

Este símbolo de aviso significa perigo. Você está em uma situação que poderá ser
causadora de lesões corporais. Antes de iniciar a utilização de qualquer equipamento,
tenha conhecimento dos perigos envolvidos no manuseio de circuitos elétricos e
familiarize-se com as práticas habituais de prevenção de acidentes. Utilize o número
da instrução fornecido ao final de cada aviso para localizar sua tradução nos avisos de
segurança traduzidos que acompanham este dispositivo.

GUARDE ESTAS INSTRUÇÕES

Aviso

INSTRUCCIONES IMPORTANTES DE SEGURIDAD

Este símbolo de aviso indica peligro. Existe riesgo para su integridad física. Antes de
manipular cualquier equipo, considere los riesgos de la corriente eléctrica y familiarícese
con los procedimientos estándar de prevención de accidentes. Al final de cada advertencia
encontrará el número que le ayudará a encontrar el texto traducido en el apartado de
traducciones que acompaña a este dispositivo.

GUARDE ESTAS INSTRUCCIONES

¡Advertencia!

VIKTIGA SÄKERHETSANVISNINGAR

Denna varningssignal signalerar fara. Du befinner dig i en situation som kan leda till
personskada. Innan du utför arbete på någon utrustning måste du vara medveten om
farorna med elkretsar och känna till vanliga förfaranden för att förebygga olyckor.
Använd det nummer som finns i slutet av varje varning för att hitta dess översättning
i de översatta säkerhetsvarningar som medföljer denna anordning.

SPARA DESSA ANVISNINGAR

Varning!
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INSTRUÇÕES IMPORTANTES DE SEGURANÇA

Este símbolo de aviso significa perigo. Você se encontra em uma situação em que há
risco de lesões corporais. Antes de trabalhar com qualquer equipamento, esteja ciente
dos riscos que envolvem os circuitos elétricos e familiarize-se com as práticas padrão
de prevenção de acidentes. Use o número da declaração fornecido ao final de cada aviso
para localizar sua tradução nos avisos de segurança traduzidos que acompanham o
dispositivo.

GUARDE ESTAS INSTRUÇÕES

Aviso

VIGTIGE SIKKERHEDSANVISNINGER

Dette advarselssymbol betyder fare. Du befinder dig i en situation med risiko for
legemesbeskadigelse. Før du begynder arbejde på udstyr, skal du være opmærksom
på de involverede risici, der er ved elektriske kredsløb, og du skal sætte dig ind i
standardprocedurer til undgåelse af ulykker. Brug erklæringsnummeret efter hver
advarsel for at finde oversættelsen i de oversatte advarsler, der fulgte med denne enhed.

GEM DISSE ANVISNINGER

Advarsel
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Related Documentation
For complete planning and installation information, see the following documents:

• Regulatory Compliance and Safety Information for Cisco NCS 4000 Series

• Hardware Installation Guide for the Cisco NCS 4000 Series

• Configuration Guide for Cisco NCS 4000 Series

• Command Reference for Cisco NCS 4000 Series

Obtaining Documentation and Submitting a Service Request
For information on obtaining documentation, using the Cisco Bug Search Tool (BST), submitting a service
request, and gathering additional information, see What’s New in Cisco Product Documentation at:
http://www.cisco.com/c/en/us/td/docs/general/whatsnew/whatsnew.html .

Subscribe to What’s New in Cisco Product Documentation , which lists all new and revised Cisco technical
documentation as an RSS feed and delivers content directly to your desktop using a reader application. The
RSS feeds are a free service.
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C H A P T E R 1
Overview

This chapter provides an overview of the Cisco NCS 4000 Fabric Card Chassis.

• About the Cisco NCS 4000 Fabric Card Chassis, on page 1
• Fabric Card Chassis Components, on page 2
• Slot Numbers, on page 4
• Chassis Specifications, on page 4
• Safety Guidelines, on page 5

About the Cisco NCS 4000 Fabric Card Chassis
The Cisco NCS 4000 Fabric Card Chassis is a highly scalable core routing platform designed for service
providers to build next generation multi-service networks that provide video, data, and voice services. The
fabric card chassis, also known as a switch fabric chassis, is referred to in this document as the Cisco NCS
4000 FCC.

The Cisco NCS 4000 FCC is part of the Cisco NCS 4000 Multi-Chassis system that also includes the Cisco
NCS 4016 16-slot line card chassis (LCC). The system can expand from a single chassis to variousmulti-chassis
configurations for increased routing capacity.

The Cisco NCS 4000 Multi-Chassis system scales by interconnecting LCCs to FCCs. These connections are
made from the LCC switch fabric cards to the FCC fabric cards through CXP optical interconnects. The NCS
4000 has a three-stage switch fabric architecture. In a multi-chassis configuration, the first and third stages
are implemented by the fabric cards (NCS4016-FC2-M) on the LCC, and the second stage is performed by
the fabric cards (NCS4KF-FC2-C) on the FCC.

In the multi-chassis system, the system uptime displayed on the craft panel of each chassis in the multi-chassis
system varies based on the when the chassis was booted or rebooted.

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
1



Fabric Card Chassis Components
Table 1: Main Components of the Cisco NCS 4000 FCC

DescriptionComponent

The chassis backplane distributes power and provides interconnections for other
components in the system. The backplane supports the RPMC and fabric cards. The
power trays, craft panel, fan trays, and temperature sensor are connected to the backplane
through cabled connectors.

Chassis backplane

The FCC has eight FC slots: four slots on the upper cage and four slots on the lower cage.S2 Fabric Cards (FCs)

The connections between the LCC and the FCC are implemented through a number of
bi-directional optical links. Pluggable CXP2 form-factor optics are used for these
interconnects. CXP2 optical modules are used on the NCS4KF-FC2-C and
NCS4016-FC2-M cards to connect the two fabric cards together. The CXP2module uses
a 24-fiber MPO connector that supports 12 bi-directional optical links up to 100 meters
of OM-4 multi-mode fiber cable.

CXP optical modules and connectors

There are two RPMC cards. The cards are inserted into two dedicated slots on the front
of the FCC. One RPMC card installs into slot RPMC0 SC0/SW0 on the upper card cage
and the other RPMC card installs into slot RPMC1 SC1/SW1 on the lower card cage.
Both the upper and lower card slots are identical. The secondary card is installed for
redundancy, so that the loss or removal of a single card does not bring down the FCC.
At least one RPMC card must be operational for the FCC to function.

RPMC Cards

There are two DC power trays. Each DC power tray has four power modules.Power trays

Two fan trays are inserted into the front of the FCC . Each fan tray contains six axial
fans. The fans pull cooling air through the FCC from the front to the rear of the FCC.
Both the fan trays must be present always for the proper functioning of the chassis.

Fan trays

A removable air filter is located below the lower cable management bracket and inside
the front air inlet on the front of the FCC .

Air filter

The FCC has cable management features on the front side of the FCC. These brackets
organize the interface cables entering and exiting the different cards, keeping them out
of the way and free of sharp bends that may damage the cables.

Two horizontal cable management assemblies are preinstalled on the FCC: one cable
management assembly above the upper card cage and one cable management assembly
below the lower card cage. The cable management bracket can be rotated to three different
positions. To change the position of the cable management bracket, loosen the captive
screw, align it to the required aperture, and then tighten the captive screw.

Cable management brackets

A temperature sensor is used for monitoring the temperature of the air entering the chassis.
This sensor is placed near the base of the chassis where the fresh air enters inside the
chassis.

Temperature sensor assembly

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
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DescriptionComponent

A craft panel display, located on the front of the FCC and consists of an LCD touch-screen
display and LEDs used to indicate system alarms. The craft panel has a basic interface
used to monitor the operation of the FCC.

Craft panel display

The following figure shows the front view of the Cisco NCS 4000 FCC.

Figure 1: Front View of the Cisco NCS 4000 FCC

Cable management brackets4Power trays1

Card cages5Craft panel display2

Removable air filter6Two fan trays3
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Slot Numbers
This section identifies the location and slot numbers for system components that plug into the Cisco NCS
4000 FCC.

The FCC has the following slots: Two RPMC card slots for redundancy and eight FC slots

• Upper card cage: (left to right: RPMC0 SC0/SW0, FC0, FC1, FC2, FC3)

• Lower card cage: (left to right: RPMC1 SC1/SW1, FC4, FC5, FC6, FC7)

Chassis Specifications
The following table lists the physical specifications of the Cisco NCS 4000 FCC.

Table 2: Cisco NCS 4000 FCC Specifications

• Two RPMC cards

• Eight fabric cards

• Eight DC power modules

• Two fan trays

Supported Cards and Modules

Fabric Chassis Dimensions

70.7 in. (179.6 cm) as shippedHeight

17.54 in. (44.55 cm) Chassis side to side

19.5 in. (49.54 cm) with door assembled

Width

17.77 in. (45.14 cm) with doorDepth

To install chassis (front): 48 in. (122 cm)

To service FRUs (front): 31.7 in. (80.5 cm)

To service FRUs (rear): 14.0 in. (35.6 cm)

Aisle Spacing

Weights

227.3 lb (103.1 kg)Chassis as shipped

440.9 lb (200 kg)Chassis, fully loaded with power trays, cards, and
cosmetics

Two fan traysFabric Chassis Cooling

Up to 1250 cubic feet per minuteChassis airflow

240 cubic feet per minuteDC power system airflow

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
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Safety Guidelines
Before performing any installation procedures, review the safety guidelines in this section to avoid injuring
yourself or damaging the equipment.

Review the safety warnings listed in Regulatory Compliance and Safety Information for the Cisco Network
Convergence System 4000 Series Routers before installing, configuring, or troubleshooting any installed
card.

Note

Power off the PCM output switch and the power to the associated two power trays prior to removing a power
tray.

Note

The following guidelines are for your safety and to protect equipment. The guidelines do not include all
hazards. Be alert.

• Never attempt to lift an object that might be too heavy for you to lift by yourself.

• Keep the work area clear and dust-free during and after installation. Do not allow dirt or debris to enter
into any laser-based components.

• Keep tools and FCC components away from walk areas.

• Do not wear loose clothing, jewelry, and other items that could get caught in the FCC while working
with the FCC and its components.

• Use Cisco equipment in accordance with its specifications and product-usage instructions.

• Do not work alone if potentially hazardous conditions exist.

• Make sure your installation follows national and local electrical codes:

• In the United States, National Fire Protection Association (NFPA) 70, United States National
Electrical Code; in Canada, Canadian Electrical Code, part I, CSA C22.1.

• In other countries, International Electrotechnical Commission (IEC) 60364, part 1 through part 7.

• Connect only a DC power source that follows the safety extra-low voltage (SELV) requirements in
UL/CSA/IEC/EN 60950-1 and AS/NZS 60590 to the DC input power system.

• Make sure that you have a readily accessible two-poled disconnect device incorporated in the fixed
configuration wiring of a DC input power system.

• Make sure that you provide short-circuit (overcurrent) protection as part of the building installation.

Preventing Electrostatic Discharge

Electrostatic discharge (ESD) damage, which can occur when electronic cards or components are improperly
handled, results in complete or intermittent failures. We recommend use of an ESD-preventive wrist strap
whenever you handle network equipment or one of its components.

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
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To prevent ESD damage:

• Always use an ESD-preventive wrist or ankle strap, and ensure that it makes good skin contact. Connect
the equipment end of the connection cord to an ESD jack or a bare metal surface on the FCC (ensure
that the FCC is grounded).

• Handle a card by its ejector levers, when applicable, or its metal carrier only; avoid touching the board
or connector pins.

• Place a removed card board side up on an antistatic surface or in a static-shielding bag. If you plan to
return the component to the factory, immediately place it in a static-shielding bag.

• Avoid contact between a card and clothing. The wrist strap protects the board from only ESD voltage
on the body; ESD voltage on clothing can still cause damage.

• Be careful not to lay any tools on the aluminum honeycomb panel, or insert your fingers into the panel.

The following figure shows the locations of the ESD jacks on the FCC.

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
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Figure 2: ESD Jacks on the NCS 4000 FCC
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C H A P T E R 2
Mounting the Cisco NCS 4000 Fabric Card
Chassis

This chapter describes how to secure the Cisco NCS 4000 fabric card chassis in the rack.

• Preparing to Mount the Chassis in a Rack, on page 9
• Mounting the Chassis into a Rack, on page 17

Preparing to Mount the Chassis in a Rack
Before you mount the Cisco NCS 4000 FCC into a rack, it is critical that the installation site be prepared
properly to handle the chassis weight, power requirements, cooling needs, and other requirements.

Because a fully-configured chassis weight can be up to 440.92 lb (200 kg), you should review the rack
specifications from the manufacturer to determine whether the racks you have are appropriate to handle the
weight of the chassis.

To avoid tipping the chassis and possible injury when installing it, take care to properly position the chassis
in the rack when you are mounting it.

Caution

Unpacking the Chassis
This section describes how to unpack the chassis from its shipping crate.

The crated Cisco NCS 4000 FCC is tall and heavy. Handle it carefully to reduce the risk of tipping the chassis
over too far so that it falls to the floor and causes injury. We recommend that at least two people move the
chassis together to better support its size and weight.

Caution

The following table lists the physical characteristics of the Cisco NCS 4000 FCC shipping crate.

• 227 lb (103 kg) chassis as shipped.
• 375 lb (170 kg) shipping crate with pallet
• 441 lb (200 kg) chassis fully loaded with power
modules, fan trays, cards, and door

Weight (estimated maximum)
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Height: 84 in. (213.4 cm)Dimensions

Width: 41 in. (104.1 cm)

Length: 38 in. (96.52 cm)

To unpack the chassis, follow these steps:

Procedure

Step 1 Locate a large area to accommodate and remove the chassis crate.
Step 2 Carefully move the pallet containing the chassis to the staging area where you plan on unpacking it.

The chassis with pallet should be handled carefully to eliminate the risk of tipping over the chassis.Caution

Step 3 Disengage the metal link-lock latches that are securing the crate to pallet, and the crate door to the rest of the
crate as seen in the figure below.
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Figure 3: Cisco NCS 4000 Series Chassis Crate

Metal link-lock latches1

Step 4 Using two people open and remove the crate carefully from the shipping pallet.

Be sure to save the packaging in case you need to return any of the components.Tip

Step 5 Remove the packaging cushion from the top of the chassis.

Leave the chassis in place until you are ready to move and install the chassis in the rack.
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Removing the Chassis from the Pallet

Do not remove the chassis support brackets until you are ready to move and install the chassis.Note

Required Tools and Equipment

• Pry bar or claw hammer

• Number-2 Phillips screwdriver

• 9/16-inch or M14 wrench or socket

• Forklift

To remove the chassis from the pallet, follow these steps:

Procedure

Step 1 Remove the wooden cleat using a pry bar or claws of hammer.
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Figure 4: Unpacking the NCS 4000 Fabric Chassis

Packaging cushion5NCS 4000 fabric chassis1

Crate6Pallet2

Chassis door7Wooden cleat3

Accessory kit8Bolts4

Step 2 Using a 9/16-inch or M14 wrench or socket, remove the eight bolts that are securing the brackets to the pallet.

Do not remove the brackets from the chassis until the chassis is ready to be installed in the rack.

Step 3 Align the forklift to the surface of the pallet. Using at least two people, slide the chassis onto the forklift.
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Note
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Use the handles on the rear side of the chassis to help move the chassis onto the forklift. See figure
below.

Figure 5: Chassis Handles

Chassis handles1
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Make sure that the L-shaped extensions of the brackets rest completely on the fork lift blades
before you transport the chassis. This ensures chassis stability.

Note

Step 4 Transport the chassis to the installation location.

Make sure that you have at least two people to transport the chassis.Note

Installing the Mounting Brackets
This section explains how to install the top and bottom 23-inch mounting brackets on the chassis.

Required Tools and Equipment

• Number-2 Phillips screwdriver
• Cisco installation kit (NCS4KF-INST-KIT=)

To attach the mounting brackets, simply fix each adaptor bracket onto the 10-inch bracket that is already
preinstalled on the chassis using at least 14 screws on each side as shown in the figure below.
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Figure 6: Attaching Chassis Mounting Brackets

23-inch bracket adaptor1

19-inch pre-installed bracket2

Screws3

Mounting the Chassis into a Rack
This section describes how to mount the Cisco NCS 4000 FCC into a rack.
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The crated Cisco NCS 4000 FCC is tall and heavy. Handle it carefully to reduce the risk of tipping the chassis
over too far so that it falls to the floor and causes injury. We recommend that at least two people move the
chassis together to better support its size and weight.

Caution

Prerequisites

• Make sure that the rack is level and bolted to the floor.
• Make sure that the mounting brackets are installed on the chassis.

Required Tools and Equipment

• Number 2 Phillips screwdriver
• Cisco installation kit (NCS4KF-INST-KIT=)

To mount the chassis in the rack, follow these steps:

Procedure

Step 1 With the chassis on the forklift, align the chassis with the rack.

Ensure there is sufficient room to maneuver the forklift into the installation location.

Step 2 Using a number-2 Phillips screwdriver, remove the eighteen screws that are securing the brackets to the
chassis.

The eighteen screws are present on the shipping bracket.

Step 3 Using the forklift, raise the chassis to the required height of the chassis installation position.
Step 4 Move the chassis with at least two people. With one person standing in front of the chassis, carefully push

the chassis into the rack. With one person standing behind the chassis, use the rear pull handles to carefully
pull the chassis from the forklift to the rack until the chassis mounting brackets make contact with the rack
vertical posts.

Ensure that the chassis is supported when it is moved from the forklift to the rack if the forklift
blades do not fully go into the rack space.

Caution

Step 5 Insert and partially tighten the 28 mounting screws to attach the chassis vertical mounting brackets to the rack
vertical mounting rails.
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Figure 7: Chassis Mounting Holes

To accommodate equipment racks with different mounting-hole patterns, the chassis mounting
brackets have groups of screw holes on either side. The mounting holes in these rails are spaced
so that one hole in each hole group aligns with a hole in the equipment rack or the optional
center-mount bracket. Use the corresponding mounting hole (in the same hole group) on the
opposite side of the chassis to level the chassis in the rack.

Note

Step 6 Use the screwdriver to fully tighten the screws after all the screws have been installed using a torque of 22
in-lb.

Step 7 Remove the forklift.
Step 8 Remove the two rear handles after the chassis has been installed.
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C H A P T E R 3
Installing the Power Components

This chapter provides an overview of the DC power system and how to install the power modules and input
power cables into the Cisco NCS 4000 Fabric Card Chassis (FCC).

• Installing Power Components, on page 21

Installing Power Components

Power Connection Guidelines
Ensure all power connection wiring conforms to the rules and regulations in the National Electrical Code
(NEC) as well as local codes.

The chassis has two power trays. Each power tray includes four power modules. The power tray provides
electrical connections to the chassis backplane. Each power module can be individually plugged in or out
from the tray.

Proper grounding is necessary to avoid damage from lightning and power surges. See the NEBS Supplemental
Unit Bonding and Grounding Guidelines, on page 24 for grounding requirements.

Caution

DC-Powered Chassis
Use a 6 AWG wire rated 75°C minimum, for DC power modules connection. The system accepts a nominal
input voltage of -48 VDC or -60VDC, with an operational tolerance range of -40.5 to -72 VDC. One dedicated,
commensurately rated DC power source is required for each power module connection. Each power feed shall
be provided with a double pole breaker, rated not more than 60A, with medium delay.

Follow the power and sizing requirements for your site.Note

The Short Circuit protection Breaker shall not be rated more than 60A.Note
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Power redundancy requirements vary based on the system configuration (number of cards present in the
chassis and traffic load). DC-powered systems are N+1 protected.

Power connections to the power tray for each DC power module requires four cables: two source cables and
two return cables.

For DC power cables, we recommend 6 AWG high-strand-count copper wire cables, rated 75°C minimum.
The size of the cables depends on your chassis location from the source power. Follow your local practices
for determining cable size. DC power cables are not available from Cisco, but they are available from any
commercial cable vendor.

You must terminate DC power cables using cable lugs at the power tray end. The lugs required for the input
power are provided with the power modules.

Hazardous voltage or energy may be present on power terminals. Always replace cover when terminals
are not in service. Be sure uninsulated conductors are not accessible when cover is in place. Statement
1086

Warning

Only trained and qualified personnel should be allowed to install, replace, or service this equipment.
Statement 1030

Warning

Before connecting DC power cables to the power system, make sure that the input power cords are not
energized.

Note

Ensure that there is a readily accessible disconnect device incorporated in the building’s installation wiring.Note

Circuit breaker and fuse lockout procedures should follow the rules and regulations in the National Electrical
Code (NEC) and any local codes.

Note

To avoid shock hazard, be sure to apply shrink wrap tubing around the wire entry area of the lug.Warning

The color coding of source DC power cable leads depends on the color coding of the site DC power source.
Because there is no color code standard for source DC wiring, be sure that power source cables are connected
to the power modules using the proper positive (+) and negative (–) polarity:

• In some cases, the source DC cable leads might have a positive (+) or a negative (–) label. This is a
relatively safe indication of the polarity, but you must verify the polarity by measuring the voltage between
the DC cable leads . Be sure that the positive (+) and negative (–) cable leads match the positive (+) and
negative (–) labels on the power module when making the measurement.

• A green (or green and yellow) cable typically indicates that it is a ground cable.
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DC power modules contain reverse voltage protection circuitry to prevent damage to the power module if it
detects a reverse polarity condition. No damage should occur from reverse polarity, but you should correct a
reverse polarity condition immediately.

Caution

The rating label is shown in the figure below.

Figure 8: Rating Label for NCS 4000 FCC DC Chassis

General Power and Grounding Requirements
This section describes the power and grounding requirements you must consider when planning the site
facilities for the routing system. In addition, see the DC Power Requirements, on page 24 for additional
information about the power requirements for your chassis type.

A qualified electrician should review the information in these sections to ensure that the installation site meets
these requirements. For larger system configurations, consult a facilities electrical expert to understand the
load that the routing system may put on the facility power plant.

Note

General power and grounding requirements are:

• Installation of the routing system must follow national and local electrical codes:

• In the United States: United States National Fire Protection Association (NFPA) 70 and United
States National Electrical Code (NEC).

• In Canada: Canadian Electrical Code, part I, CSA C22.1.
• In other countries: International Electrotechnical Commission (IEC) 60364, parts 1 through 7.

• Two separate and independent DC power sources are needed to provide 2N redundancy for system power.
Each power source requires its own circuit breaker.

• Each power source must provide clean power to the site. If necessary, install a power conditioner.
• The site must provide short-circuit (over-current) protection for devices.
• Proper grounding is required at the site to ensure that equipment is not damaged by lightning and power
surges. In addition:

• Chassis grounding is required for DC-powered systems.

• Site power planning must include the power requirements for any external terminals and test equipment
you will use with your system.

Be sure to review the safety warnings in the Regulatory Compliance and Safety Information for Cisco NCS
4000 Series before attempting to install the routing system.

Note
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DC Power Requirements
Observe the following guidelines for DC-powered shelves. In addition, be sure to review the requirements
described in theGeneral Power and Grounding Requirements, on page 23 .

• A DC-powered chassis requires up to a maximum of 12,250 watts of DC input power when the chassis
is fully loaded.

• All power connection wiring must conform to the rules and regulations in the National Electrical Code
(NEC) and any local codes. In addition, make sure that the wiring conforms to any internal requirements
at the installation site.

• Each DC power source must comply with the safety extra-low voltage (SELV) requirements in UL
60950-1, CSA-C22.2 No. 60950-1, EN60950-1, AS/NZS 60950, and IEC60950-1.

• A DC-powered system should be installed in a restricted access area in accordance with the National
Electric Code, ANSI/NFPA 70.

• All components in the area where DC input power is accessible must be properly insulated.

If it is not possible to rely on the identification of the earthed conductor in the DC mains supply, whereby the
equipment is not provided with a two-pole disconnect device, then a two-pole disconnect device is to be
provided external to the equipment.

NEBS Supplemental Unit Bonding and Grounding Guidelines
You must connect the central office ground system or interior equipment grounding system permanently to
one of the two supplemental bonding and grounding connections on the back or side of the chassis to meet
Network Equipment Building System (NEBS) requirements as well as safety compliance requirements. These
grounding points are referred to as the NEBS bonding and grounding points.

These bonding and grounding connections satisfy the Telcordia NEBS requirements for supplemental bonding
and grounding connections. If you are not installing the chassis in a NEBS environment, you can choose to
bypass these guidelines and rely on the safety earth ground connections to the DC power modules.

Note

There are five grounding points on the Cisco NCS 4000 FCC as seen in the figure below.
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Figure 9: NEBS Bonding and Grounding Points on the Cisco NCS 4000 FCC
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Screws and washers1

Grounding lug with cable2

Grounding point3

To ensure a satisfactory supplemental ground connection to the chassis, use the following parts:

• One grounding lug, which has #10 stud holes with 5/8 spacing between them, and a wire receptacle able
to accept a 4-AWG or larger, multistrand copper wire. This lug is similar to those used for the DC input
power supply leads.

• Two M6 round-head screws and two locking washers.
• One grounding wire. Although we recommend at least 4-AWGmultistrand copper wire, the wire diameter
and length depend on your chassis location and site environment.

Installing the Chassis Ground Cable
This section describes how to install a ground cable to either NEBS bonding and grounding point on the front
or side of the Cisco NCS 4000 FCC.

Required Tools and Equipment

• Ground lug and screws (provided in chassis accessory kit)
• Ground cable
• Crimping tool and lug specific die
• Number-2 Phillips screwdriver

To ensure a satisfactory ground connection, we recommend 4-AWG multistrand copper ground cable. The
cable should be sized according to local and national installation requirements.
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The chassis ground cable must be connected first to the chassis before any other connections are made. During
removal of the chassis, the ground cable must be disconnected last.

Note

The DC return of this system should remain isolated from the system frame and chassis (DC-I: Isolated DC
Return). The DC return must be connected to the ground at source.

Note

Figure 10: Straight Barrel Grounding Lug

To attach the ground cable to the chassis, follow these steps:

Procedure

Step 1 Use the crimping tool mandated by the lug manufacturer to crimp the lug to the ground cable.
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Figure 11: Installing the Chassis Ground Cable

Screws and washers1

Grounding lug with cable2

Grounding point3

Step 2 Use the Phillips screwdriver to tighten the screws to a torque of 22-25 in-lb.
Step 3 Connect the other end of the ground cable to a grounding point at your site, according to site requirements.

Installing DC Power Tray
This section describes how to install a DC power tray in the chassis.

Required Tools and Equipment

• 6-inch, number-1 Phillips screwdriver
• Cisco NCS 4000 FCC power trays (Cisco PIDNCS4K-DC-PEM)

To install a DC power tray, follow these steps:

Procedure

Step 1 Slide the power tray into the bay until it engages its mating connector on the chassis.
Step 2 Fully seat the power tray into its mating connector and seat the power tray mounting ears against the chassis

mounting ears.
Step 3 Install and tighten the screws (for each power tray) through the power tray mounting ears on each side into

the screw holes in the chassis mounting ears to secure the tray to the chassis using a torque of 6 in-lb.
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Figure 12: Screws on Power Tray Mounting Ears

Installing Power Modules
This section describes how to install power modules into the chassis.

Never force a power module into the power tray if you feel any resistance! Forcing a module into the incorrect
tray can cause damage to the module and the tray.

Caution

Each power module has three status LEDs located on the front left side of its faceplate.

Table 3: Power Module LED Status Indicator Lights

MeaningColorLED Name

• On: The input voltage is present and within regulation range.
• Blinking: The input voltage is present but out of regulation range.
• Off: The input voltage is not present.

GreenInput OK
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MeaningColorLED Name

• On: The output voltage is on.
• Blinking: The power module is in a power limit or over current
condition.

• Off: The output voltage is off.

GreenOutput OK

• On: An internal fault is detected within the power module.
• Off: No internal faults detected on the power module.

RedFault

Installing DC Power Modules
This section describes how to install DC power modules.

Required Tools and Equipment

• Cisco NCS 4000 FCC power modules (NCS4K-DC-PSU-V1)

To prevent damage to the power tray backplane connector, do not use excessive force when inserting the
power module into the power tray.

Caution

To install the DC power modules into the chassis, follow these steps:

Procedure

Step 1 Remove the filler caps from the slots where you want to install the power modules.
Step 2 Using two hands to support the power module, slide it into the power tray.

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
30

Installing the Power Components
Installing DC Power Modules



Figure 13: Inserting the DC Power Module

Step 3 Secure the power module into the power tray using the snap hook.
Step 4 Repeat these steps for the other DC power modules.

Connecting Power to a DC-Powered Chassis
This section explains how to connect the DC source power cables to a DC-powered chassis.

The color coding of source DC power cable leads depends on the color coding of the site DC power source.
Because there is no color code standard for source DC wiring, you must be sure that power source cables are
connected to the power module with the proper positive (+) and negative (–) polarity:

• In some cases, the source DC cable leads might have a positive (+) or a negative (–) label. This is a
relatively safe indication of the polarity, but you must verify the polarity by measuring the voltage between
the DC cable leads . Be sure that the positive (+) and negative (–) cable leads match the positive (+) and
negative (–) labels on the power module when making the measurement.
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• Green (or green and yellow) cable typically indicates that it is a ground cable.

DC power modules contain circuitry to trip the breaker on the power module if the power module detects a
reverse polarity condition. No damage should occur from reverse polarity, but you should correct a
reverse-polarity condition immediately.

Caution

To ensure that power remains off while you are performing this procedure, lock-out/tag-out the DC circuit
breaker switch in the OFF (0) position until you are ready to turn it on.

Warning

To connect the DC source power cables to a DC power tray, follow these steps :

Procedure

Step 1 Verify that the power switch is set to the OFF (0) position. The power switch is on the right of the power tray.
Step 2 Remove the clear plastic safety covers that fit over the DC power connection terminal studs.
Step 3 Verify the following resistance values on both power shelves:

• The resistance between the positive and negative power terminal studs of each input must be greater than
90 KOhm.

• The resistance between each positive terminal stud and bare metal surface on the power shelf must be
greater that 10 MOhms.

• The resistance between each negative terminal stud and bare metal surface on the power shelf must be
greater that 10 MOhms.

Typical hand held Ohm meters will not measure 10 MOhms; instead they will auto range to
acquire a measurement and give an out-of-range reading. This is an acceptable reading provided
that the meter is in calibration.

Note

Step 4 Connect the DC power cables in the following order:
a) Positive cable first.
b) Negative cable last.

Step 5 Repeat Step-4 for the other power modules installed in the tray.

To prevent injury and damage to the equipment, always attach the ground and source DC power
cable lugs to power tray terminals in the following order: (1) positive (+) to positive (+), (2)
negative (–) to negative (–).

Warning

Do not over tighten the nuts that secure the DC power cables to the power tray terminals. The
nuts should be tightened using the 7/16 hex socket and torque wrench to a torque of 35 in-lb.

Caution
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Figure 14: Typical Power Connections to a Power Tray for a Single DC Power Module—Power System

Step 6 Replace the clear plastic safety covers over the connection terminal studs.
Step 7 Proceed to the Powering On the Chassis, on page 35.

Disconnecting DC Power
The following sections explain how to disconnect DC power to the FCC.

Disconnecting DC Power From a Single Power Module

It is not necessary to disconnect all power from the chassis to replace components, including power modules.Caution

To disconnect an individual DC power source from a power tray, follow these steps:

Procedure

Step 1 Power off the circuit breaker assigned to the DC power source you are disconnecting.

To ensure that power remains off while you are performing this procedure, lock-out/tag-out the
circuit breaker switch in the OFF (0) position until you are ready to turn it on.

Warning
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Step 2 Remove the clear plastic safety covers that fit over the DC power connection terminal studs.

To prevent injury and damage to the equipment, always remove the source DC power cables
from the power tray terminals in the following order : (1) negative (–), (2) positive (+).

Warning

Step 3 Disconnect the DC power cables from their terminals in the following order and note the color of each cable:
a) Negative (PWR) cables first.
b) Positive (RTN) cables last.

Step 4 Repeat Step-1 through Step-3 for the other power module distribution that needs to be removed.

Disconnecting DC Power From All Power Modules In a Power Tray
To disconnect power from all power modules in a single power tray, follow these steps:

The procedure is the same for each DC power tray, if more than one is installed.Note

If only one power tray is installed, performing the following procedure turns off all power to the chassis.Caution

Procedure

Step 1 Set the power tray switch to the OFF (0) position.
Step 2 Power off (0) the circuit breaker assigned to the DC power source you are disconnecting.

To ensure that power remains off while you are performing this procedure, lock-out/tag-out the
circuit breaker switch in the OFF (0) position until you are ready to turn it on.

Warning

Step 3 Remove the clear plastic safety covers that fit over the DC power connection terminal studs.

To prevent injury and damage to the equipment, always remove the source DC power cables
from the power tray terminals in the following order : (1) negative (–), (2) positive (+).

Warning

Step 4 Disconnect the DC power cables from their terminals in the following order and note the color of each cable:
a) Negative (PWR) cables first.
b) Positive (RTN) cables last.

Step 5 Repeat Step 1 through Step 4 for the other power tray, if installed.

Perform this step only if you want to power down the whole chassis.Note

Reconnecting DC Power
To reconnect DC power to a DC power tray, see Connecting Power to a DC-Powered Chassis, on page 31.
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Powering On the Chassis
To turn on power to a DC-powered chassis, follow these steps:

Procedure

Step 1 Power on the circuit breaker to your power sources one at a time.
Step 2 Verify that the correct Power Input LED on each power module in the tray is lit. Continue with steps 1 and

2 until all inputs have been verified.

The power tray has two power LEDs on the rear side for each power module, one for Feed A and
the other for Feed B. Each LED is solid green if the respective feed is present.

Note

Step 3 Set the power tray switch to the ON (1) position. This powers on slots PWR MOD 0 through PWR MOD 3.
Step 4 Verify that the Power Output LED on each power module in the tray is lit.
Step 5 Repeat Step 3 and Step 4 for the other power tray.

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
35

Installing the Power Components
Powering On the Chassis



Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
36

Installing the Power Components
Powering On the Chassis



C H A P T E R 4
Installing the RPMC and the Fabric Cards

This chapter provides details about RPMC and fabric cards for the NCS 4000 FCC.

• Route Processor Multi Chassis Card, on page 37
• Fabric Card, on page 38
• Guidelines for Installing a Card, on page 40
• Installing a Fabric Card or a Route Processor Multi Chassis Card , on page 41
• Online Insertion and Removal of a Fabric Card or Route Processor Multi Chassis Card, on page 44
• Verifying the Installation of a Card, on page 46

Route Processor Multi Chassis Card
The Route Processor Multi Chassis (RPMC) card (PID: NCS4KF-RPMC) is a 56-port combination card. The
RPMC card integrates a Shelf Controller and the Switch for the NCS 4000 Control Ethernet into one physical
card. The RPMC card controls the route processing, the fabric cards, and the management functions for the
FCC and its components. The alarm LEDs on the RPMC card indicate active alarm conditions.

The RPMC cards are inserted into two dedicated slots on the front of the FCC. One RPMC card installs into
slot RPMC0 SC0/SW0 on the upper card cage, and the other installs into slot RPMC1 SC1/SW1 on the lower
card cage. Both the upper and lower cardslots are identical. The secondary card is installed for redundancy,
so that the loss or removal of a single card does not bring down the FCC. At least one RPMC card must be
operational for the FCC to function.

The cable management brackets are preinstalled on the RPMC card.

All SFP+ and QSFP+ optical ports on the RPMC card are required to be populated with either SFP+/QSFP+
optics or SFP+/QSFP+ dust plugs. This requirement is to adhere to the system EMC and safety compliance
guidelines.

Caution

Only two RPMC cards, with their switch portions operational (that is, participating in Ethernet control plane
traffic), are supported in an entire multichassis system.

Note
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Table 4: RPMC Card Physical Characteristics

WeightWidthDepthHeightCard Type

14.96 lb (5.89 kg)11.19 in. (28.4 cm)
without ejector
projection from
faceplate.

2.75 in. (7.0 cm)

3.45 in. (8.76 cm)
without exterior
cosmetics.

22.37 in. (56.8 cm)
including ejector
projection at sides.

RPMC

Figure 15: RPMC Card Front Panel Ports

USB 2.0 port5Two 10GE expansion ports (EXP 0 and EXP 1)1

Two QSFP+ 40GE optical ports (HS0 and HS1)6Serial number label2

56 SFP+ 10GE optical ports, left to right (0–27 at bottom,
28–55 at top)

7Two EIA232 serial console ports: (CON 0 and CON1)3

RJ-45 Ethernet management port4

The RPMC card's external ports include:

• 10GE expansion ports: used to expand the internal control Ethernet network to the LCC by connecting
through the SW switch ports. The ports are identical in functionality. Each port can handle 10GE operations
through the SFP+modules. The supported SFP+modules are: ONS-SC+-10G-LR andONS-SC+-10G-SR.

• EIA-232 serial console ports.

• RJ-45 Ethernet management port: RJ-45 copper10/100/1000 Mbps full duplex port.

• USB2.0 port (type A receptacle): used to attach a storage device to the FCC. This USB port is used only
for storage devices.

• QSFP+ 40GE optical ports: Quad Small-Form-factor Pluggable (QSFP) 40GE ports that are used for
communication between two RPMC cards. The supported QSFP+ module is, QSFP-40G-SR4.

• SFP+ 10GE optical ports: control plane connectivity between the FCC and the LCC.

Fabric Card
The Cisco NCS 4000 switch fabric (PID: NCS4KF-FC2-C) has a 3-stage, cell-based architecture with four
fabric planes. The fabric card (FC) implements the second stage of the switch fabric. The FCs provide the
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switching functionality for the routing system and perform the cross-connect function, enabling the line cards
(LC) to interact with each other.

The NCS4KF-SA-DC chassis can accommodate eight FCs. The chassis remains always populated with all
eight fabric cards, except during replacement.

Table 5: NCS4KF-FC2-C Card Physical Characteristics

WeightWidthDepthHeightCard Type

18 lb (8.2 kg), when
shipped.

3.49 inches (8.87
cm)

11.19 inches (28.4
cm) without ejector
projection from
faceplate.

12.9 inches (32.79
cm) with ejectors.

22.37 inches (56.8
cm) including the
ejector projection on
the sides.

Fabric Card

The cable management brackets are preinstalled on the FC.

The connections between the LCC and the FCC are implemented through several bidirectional optical links.
Pluggable CXP2 form-factor optics are used for these interconnects. CXP2 optical modules are used on the
NCS4KF-FC2-C fabric card in the FCC and on the NCS4016-FC2-M fabric card in the LCC. CXP2 connects
the fabric cards that are a part of the LCC and FCC. The CXP2 module uses a 24-fiber MPO connector that
supports 12 bidirectional optical links up to 100 meters of OM4 multimode fiber. The NCS4KF-FC2-C fabric
card supports up to 24 CXP2 modules.

All CXP2 optical ports on the NCS4KF-FC2-C fabric card are required to be populated with either CXP2
optics (ONS-CXP2-SR25) or with CXP2 dust plugs. It is mandatory to use CXP2 dust plugs in the unused
CXP2 optical ports to adhere to EMC and safety compliance guidelines.

Caution

The metal surfaces of the CXP2 optical module, when used in the NCS4KF-FC2-C card, may reach high
temperatures. The Hot Optical Module label is indicated on the fabric card, as shown in the following figure.

The optical transceiver module (CXP2) may be hot; avoid direct contact with the metal surface.Caution

Follow the procedure to remove the optical modules from the system:

• Shut down the plane on which the pluggable is installed (X is the fabric plane number- its range is from
0 to 3).
config
controller fabric plane X
shutdown
commit
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• Remove the fiber optical cable from the optical module.

• Remove the optical module from the FC with the help of the pull tab. Do not touch the metal surface.

• Unshut the plane.
config
no controller fabric plane 0 shutdown
commit

• Hold the optical module only by the pull tab. You can place the optical module on an insulation pad, as
shown in the following figure. The insulation pad is a part of the FC packaging.

Figure 16: Optical Module on an Insulation Pad

Guidelines for Installing a Card
• Every card has a label (with an arrow) on its faceplate indicating the side that is up for installation.

• Every card has a key, which matches a corresponding slot on the chassis side (top of each cardslot). This
key-slot mechanism prevents a card from being inserted into the wrong, nonmatching cardslot. It also
prevents a card from being inserted upside down. If you insert a card into the wrong cardslot or upside
down, the key gets blocked against the chassis card guide. The key will not slide through the slot. If the
key is blocked, remove the card and insert it in the correct cardslot.

• Online insertion and removal (OIR) is supported, enabling you to install a card while the FCC in operation.
During OIR, routing information is maintained, and ensures session preservation. We recommend that
you perform a graceful shutdown, to shut down a fabric card before removing it from the FCC. See
Online Insertion and Removal of a Fabric Card or Route Processor Multi Chassis Card, on page 44.

• When installing a fabric card, you must first push the OIR button, which is on both the upper and lower
ejectors for the mechanical latch to be released.

• The different cards in the FCC are attached to the FCC itself by a pair of ejector levers and captive screws.
The two ejector levers release the card from its backplane connector. The exact locations of the ejector
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levers and captive screws may vary from card to card, but generally they are in the same locations: on
the upper and bottom ends of the faceplate.

• The FCC is shipped with the cardslots containing impedance carriers to help maintain chassis stiffness
and prevent any damage to the chassis during shipment.

The FCC may indicate a hardware failure if you do not follow proper procedures. Install only one card at a
time. Allow at least 30 seconds for the FCC to complete its tasks before installing another card.

Caution

The FCC slots should not be empty at any given time. The fabric cardslots are always populated with FCs,
except during replacement of an FC. If necessary, the RPMC cardslot can be populated with an impedance
carrier. The impedance carriers are different for fabric cards and RPMC cards.

Caution

Installing a Fabric Card or a Route Processor Multi Chassis
Card

To install a fabric card or an RPMC card, follow these steps.

The RPMC cards are hot-swappable, meaning that each card can be replaced without disrupting data flow in
the router.

Note

To prevent electromagnetic interference, the RPMC card ships with two QSFP plugs installed on the two
QSFP ports. A QSFP plug must be installed on any empty QSFP ports always.

Caution

To prevent electromagnetic interference, the RPMC card ships with SPF+ plugs installed in all 56 ports. The
plugs in a few SFP+ ports are nonremovable to avoid their use in cable routing. An SFP+ plug must be installed
on empty SFP+ ports.

Caution

Class I and Class 1M laser products. Statement 291Warning

Because invisible radiation may be emitted from the aperture of the port when no fiber cable is connected,
avoid exposure to radiation and do not stare into open apertures. Statement 125

Warning

Prerequisites
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• Open the front door, if installed.

• For installing an FC or RPMC card, remove the impedance carrier from the slot as the chassis is shipped
with impedance carriers. For the detailed procedure, see the Removing an Impedance Carrier, on page
52 section in the Removing and Replacing Chassis Components chapter.

Required Tools and Equipment

• ESD-preventive wrist strap

• Number-2 Phillips screwdriver or number-2 common (flat-head) screwdriver

• RPMC card (Cisco PID NCS4KF-RPMC) or FC (Cisco PID NCS4KF-FC2-C)

Procedure

Step 1 Attach the ESD-preventive wrist strap to your wrist. Connect its leash to one of the two ESD jacks on the
front side of the FCC. (See the Safety Guidelines, on page 5 section in the Overview chapter.) You can also
connect the ESD-preventive wrist strap leash to any bare metal surface on the FCC.

Always wear the ESD band while installing or removing a card.Caution

Figure 17: Installing a Fabric Card

Ejector lever3Direction of insertion1
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Captive screw4Ejector button2

Figure 18: Installing an RPMC Card

Ejector lever3Captive screw1

Direction of insertion4Ejector button2

Step 2 Remove the card from its antistatic packaging.
Step 3 Orient the card according to the up arrow, as indicated on the faceplate.

If the card does not slide easily into the slot during installation, the slot or the orientation may be
wrong.

Note

Step 4 Use both hands while inserting the card. Use one hand on the faceplate and the other hand along the base of
the card to guide it into a slot.

Alignment grooves exist on each slot in the card cage. When you install a card in the card cage,
make sure that you align both edges of the card carrier in the slot grooves.

Note

Step 5 Press the OIR button (at the bottom) and the ejector button (at the top) to release the ejector levers.
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Step 6 Carefully slide the card completely into the slot until the ejector levers meet the edges of the card cage. Stop
when the ejector lever hooks catch the card cage. If they do not catch, try reinserting the card until the ejector
lever hooks are fully latched.

FCs and RPMC cards have guide pins that contact the backplane connector as you slide a card
into its slot.

Note

Step 7 Pivot the ejector levers toward the faceplate of the card. Do not force the card; the ejector levers properly seat
the card against the backplane. If the captive screws are difficult to tighten, ensure that the ejector lever is
properly secured to the catch. Also, check that the card is properly seated in the slot.

Step 8 Use a number-2 Phillips screwdriver to tighten the captive screw or screws next to each card ejector lever to
ensure proper EMI shielding. This action prevents the card from becoming partially dislodged from the
backplane. Tighten the captive screws using 10.60 in-lb (1.20 Nm).

For a new installation, do not tighten any fabric cards until all cards have been inserted and seated.
For maintenance or replacement of a failed fabric card, loosen the fabric card on both sides of
the failed FC and the FC to be replaced. Remove only the FC that needs replacement.

Note

Online Insertion and Removal of a Fabric Card or Route
Processor Multi Chassis Card

To perform a graceful OIR of a fabric card (FC) or Route Processor Multi Chassis (RPMC) card, follow these
steps:

Perform OIR of a card at a temperature of 300C or lower.Caution

The RPMC card is hot-swappable. Perform these tasks when you are certain that the secondary RPMC card
in the FCC is operational. The secondary card automatically assumes control. Failure to follow these guidelines
can result in interruptions in data communications and network connectivity.

Note

Touching only the metal card carrier, slide the card from the slot and place it directly into an antistatic sack
or other ESD-preventive container. If you plan to return a defective card to the factory, repackage it in the
shipping container that you received with the replacement card.

Note

Class I and Class 1M laser products. Statement 291Warning
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Because invisible radiation may be emitted from the aperture of the port when no fiber cable is connected,
avoid exposure to radiation and do not stare into open apertures. Statement 125

Warning

Figure 19: OIR Procedure for FC and RPMC Card

OIR button (FC)3Fiber guide (RPMC card)1

OIR button (RPMC card)4Fiber guide (FC)2

Before you begin

Open the chassis door.

Procedure

Step 1 Shut down the plane and the FC.

X is the plane on which the FC is installed.

config
controller fabric plane X
shutdown
commit

This step is not applicable for the RPMC card.
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Step 2 Press the OIR button (red-colored) which is at the bottom. The OIR button is clearly indicated with the words
Push OIR shown on the faceplate.

The Card Status LED starts blinking (yellow color). The blinking continues for 120 seconds. After 120 seconds,
the LED displays a steady yellow. Use the show led command to get the current status of an LED.

Do not remove the card until the blinking completely stops.

If the active RPMC card is reloaded or the active LED manager process is restarted, the LED
starts blinking again. (The LED restarts blinking even if it has stopped blinking after the specified
120 seconds.)

Caution

Step 3 Press the ejector button (gray-colored) which is at the top.
Step 4 Remove the cables from the card.
Step 5 Remove the fiber guide by loosening the screws at the top and bottom.
Step 6 Remove the optical modules.
Step 7 Loosen the two captive screws that are located at the top and bottom of the card.
Step 8 Pivot the ejector levers away from the faceplate.
Step 9 Remove the card from the chassis.
Step 10 Install the new card in the empty slot within five minutes of removal time. For a detailed installation procedure,

see the Installing a Fabric Card or a Route Processor Multi Chassis Card , on page 41 section of this chapter.

The FC or RPMC card in the upper shelf must be replaced within the time limit of five minutes.
If not, the corresponding card in the bottom shelf and the cards that are next to the card that is to
be replaced, is shut down. The main chassis remains operational.

We also recommend that an FC or RPMC card in the lower shelf is replaced within the time limit
of five minutes. This replacement within that time limit ensures that the other cards and the chassis
continue to function normally.

Warning

Step 11 Use the number-2 Phillips screwdriver to tighten the captive screws on the card using 10 in-lb (1.12 Nm).
Step 12 Plug in the optical modules and the fiber connections.

Use dust plugs in the empty optical module slots.

Step 13 Unshut the plane. Wait for ten minutes for the FC to be operational.
config
no controller fabric plane X shutdown
commit
end

This step is not applicable for the RPMC card.

Verifying the Installation of a Card
This section describes how to verify that an FC or RPMC card is properly installed and is working correctly
in the Cisco NCS 4000 FCC. Use the Status LED, located on the faceplate of the card to verify the correct
installation of the card.
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Figure 20: Fabric Card Front Panel

24 CXP2 ports (0–11 and 12–23)3Status LED1

24 CXP2 port LEDs (one per port)4Attention LED2

On the fabric card, the 24 CXP2 LEDs indicate the status of the CXP2 links. Each FC slot must be configured
as a fabric instance for the CXP2 port LED to light up. For example:
controller fabric plane 0
instance 0
location F0/FC0

Figure 21: RPMC Front Panel

Two QSF LEDs (Q1 port 56 and Q0 port 57)5Status LED1

MGMT port LEDs (Link and Activity)6Attention LED2

Three alarm LEDs (Critical, Major, Minor)7Two expansion port LEDs (EXP0 and EXP1)3

56 SFP LEDs (0 to 27 on the left, 28 to 55 on the right)4

Table 6: LED Indicators on the FC and RPMC Card

DescriptionLED ColorLED

The card is properly installed and powered-up with no faults.GreenSTATUS

The software initialization is in progress during bootup or a fault
exists on the board.

Yellow

The card is not fully seated or the slot has detected a parity error.

The flashing (blinking) yellow LED is also used
during the OIR procedure.

Note

Blinking yellow
(slow)

No power is applied to the card.Off
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DescriptionLED ColorLED

On: The card needs attention.

Off: The card does not require attention.

BlueATTENTION

The port is correctly connected.GreenCXP2 (0-23)

(available only on
the FC)

One or more links are down.Red

The CXP2 module is not present or is not fully inserted in the
card.

Off

The port is working correctly.GreenQSFP

SFP

MGMT

EXPANSION
PORT

(available only on
the RPMC card)

When the port is sending (Tx) and receiving (Rx) data, the LED
flashes green.

Blinking green

Active alarm on the card or in the system.OrangeALARM

(available only on
the RPMC card)

No Alarm on card or in the system.Off

If the installed or replaced card fails to operate or power on after installation:

• Ensure that the card is seated firmly in the FCC slot. To verify the installation, check if the faceplate of
the card is even with the faceplates of the other installed cards.

• Ensure that the ejector levers are latched and that the captive screws are fastened properly. Reseat the
card if necessary.

To confirm the location of the card that needs attention, use the hw-module attention-led location command.
The Attention LED of the faulty card is lit up.

Note
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C H A P T E R 5
Removing and Replacing Chassis Components

This chapter provides instructions on how to remove and replace components from the Cisco NCS 4000 FCC.

• Removing the Power Components, on page 49
• Removing an Impedance Carrier, on page 52
• Removing the Chassis Door, on page 53
• Attaching the Front Door, on page 53
• Replacing the Fan Trays and Air Filter, on page 57

Removing the Power Components
This section describes how to remove power components from the Cisco NCS 4000 FCC.

While it is possible to remove power components from the Cisco NCS 4000 FCC separately, some parts (such
as the power tray) require that other parts be removed first.

We recommend that you remove the power components in the order outlined in this section.

Removing DC Input Power Cables
This section describes how to remove DC input power cables from a power tray terminal block.

Prerequisites

Power off the DC power modules in the tray you want to disconnect.

Before removal, make sure that the input power cables are not energized.Note

Required Tools and Equipment

• ESD-preventive wrist strap
• 6-inch, number-1 Phillips screwdriver
• 3/8-inch ratchet wrench with 7/16-pt. socket
• Voltmeter

To disconnect DC input power cables, follow these steps:
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Procedure

Step 1 Attach the ESD-preventive wrist strap to your wrist and connect its leash to one of the two ESD jacks on the
chassis. You can also connect the ESD-preventive wrist strap leash to any bare metal surface on the chassis.

Step 2 Using the voltmeter, verify that there is no voltage on the cables that are about to be removed.
Step 3 Use the screwdriver to remove the screw that secures the terminal block cover into the mounting standoff.
Step 4 Slide the terminal block cover downward.
Step 5 Remove the terminal block cover.
Step 6 Disconnect the DC power cables from their terminals in the following order and note the color of each cable:

a) Negative (PWR) cables first.
b) Positive (RTN) cables last.

Step 7 Replace the terminal block cover.

Removing a Power Module Slot Cover
This section describes how to remove a power module slot cover from a power module slot in a DC power
tray.

To remove a power module slot cover from the front of a power tray, follow these steps:

Procedure

Step 1 Gently pinch the tabs on the top of the power module slot cover to partially detach the slot cover from the
slot.

Step 2 Slide the power module slot cover out by removing the tabs on the bottom of the power module slot cover
from the two holes on the bottom of the slot.

Removing DC Power Module
This section describes how to remove a power module from a power tray.

It is not necessary to turn off the switch on the power tray to remove individual power modules. Power modules
support OIR, so they can be removed and replaced with the power on and the system operating.

Note

To remove a power module from the front of a power tray, follow these steps:

Procedure

Step 1 Release the snap hook on the power module.
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Step 2 Slide the power module out of its bay in the power tray while supporting it with your other hand. Use the
handle available on the front plate of the power module.

Replacing a Power Module
The following section describes how to replace a power module in a NCS 4000 FCC.

Following are the limitations when a Delta power module (DC power) is replaced with an ACBEL power
module (DC power).

• Release 6.5.25 and 6.5.26 software packages come with ACBEL PEM FPD image with version 4.02.
Post upgrade, the state of ACBEL PSU FPD is shown as NOT READY but the power module will
function normally.

Follow these steps to replace DC power modules for a chassis:

Procedure

Step 1 Using two hands to support the power module, slide it into the power tray.

Step 2 Secure the power module into the power tray using the snap hook.

Removing the Chassis Ground Cable
This section describes how to remove the chassis ground cable on the Cisco NCS 4000 FCC.

Prerequisites

Before performing this task, completely power off the entire system. Remove all DC input power connections.

Do not remove the chassis ground cable unless the chassis is powered off and to be replaced.Caution

Required Tools and Equipment

• 3/8-inch drive socket wrench
• 10-mm 6-pt. socket

Procedure

To remove the ground cable from the chassis, remove the two M6 bolts that attach the ground cable to the
NEBS grounding point.
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Removing an Impedance Carrier
This section describes how to remove a fabric card or RPMC card impedance carrier from the Cisco NCS
4000 FCC.

The FCC ships with impedance carriers preinstalled in all the slots.Caution

The eight fabric card slots are populated with a fabric card at all times, except when a replacement is required.

Figure 22: FC Impedance Carrier

Figure 23: RPMC Card Impedance Carrier

Prerequisites

Before performing this task, open the door, if installed.

Required Tools and Equipment

• Number-2 Phillips screwdriver or number-2 common (flat-head) screwdriver
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To remove an impedance carrier from the FCC, follow these steps:

Procedure

Step 1 Identify the impedance carrier to be removed from the card cage.
Step 2 Use the number-2 Phillips screwdriver or number-2 common (flat-head) screwdriver to turn the two captive

screws on the front panel of the card counterclockwise to loosen it from the slot.
Step 3 Grasp the impedance carrier handle with one hand and gently pull it halfway from the slot. Place one hand

under the impedance carrier to guide it.
Step 4 Hold the impedance carrier underneath and by the handle, pull it from the slot, and set it carefully aside.

Removing the Chassis Door
This section describes how to remove the chassis door.

Required Tools and Equipment

• ESD-preventive wrist strap

• Number 2 Phillips screwdriver, medium and small slot-head screwdrivers

To remove the front door of the chassis, follow these steps.

Procedure

Step 1 Turn the knob to unlock the door.
Step 2 Open the door.
Step 3 Loosen the screw to disconnect the ground cable.
Step 4 Move the door up to release from the hinge pins.

Attaching the Front Door
This section describes how to attach the front door.

Required Tools and Equipment

• ESD-preventive wrist strap

• Number 2 Phillips screwdriver, medium and small slot-head screwdrivers

• Front door (Cisco PID NCS4KF-DOOR(=)
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For ease of installation, it is recommended to stand in front of the chassis while assembling the door.Note

To attach the front door of the chassis, follow these steps.

Procedure

Step 1 Lift the door up and align the three door hinges to the hinge pins available on the chassis.

Figure 24: Aligning the Door Hinges
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Ground strap cable2Hinge pins1

Step 2 Lower the door.
Step 3 To attach the ground cable, loosen the screw from the chassis fixing point.
Step 4 Feed the screw through the ground cable ring lug, through the washer, and then into the machined block.
Step 5 Using a Phillips screwdriver, insert and tighten the screw using a torque of 6 in-lb.

The following figure shows the shelf assembly with the front door and ground strap installed.
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Figure 25: FCC with Door Ground Strap Installed
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Replacing the Fan Trays and Air Filter
This section describes how to replace a fan tray and air filter from the Cisco NCS 4000 FCC and includes the
following topics:

The NCS 4000 FCC is shipped with the air filter preinstalled.Note

About the Fan Trays and Air Filter
This section provides an overview of the fan trays and air filter for the Cisco NCS 4000 FCC. These components
help circulate and filter the airflow throughout the FCC.

The airflow volumes for a fully loaded Cisco NCS 4000 FCC are as follows:

• Chassis airflow: Up to 1250 cubic feet per minute

• DC power system airflow: 240 cubic feet per minute

About the Fan Trays
The Cisco NCS 4000 FCC has two fan trays that are adjacent to each other and located directly above the
upper cable management bracket on the front of the FCC. Each fan tray has six axial fans. The fans pull the
heated air from the system and throw it out through the rear of the chassis. Both the fan trays must be present
in the chassis at all times.

When there is one or more fan failures, the system monitors the temperature sensors mounted on the critical
components within the various boards and increases fan speed to hold temperatures below their critical
threshold. The system does this monitoring even when all the fans are operating correctly (so that it protects
the components if the air intake is blocked for example). If temperatures exceed the critical threshold, the
associated cards are shut down to avoid permanent damage.

If either fan tray is removed from the FCC, the other fan tray will immediately spin up to maximum speed to
provide sufficient cooling performance. Although the system can operate indefinitely at full capacity with
just one operational fan tray up to an ambient room temperature of 40°C (104°F) without overheating, there
is no longer any redundancy offered, so immediate replacement of the missing fan tray is advised.

When both fan trays are removed, a critical alarm is generated, along with a syslog message warning you to
install a fan tray or the entire FCC will shut down in 45 seconds.

The upper and lower fan trays are interchangeable so the fan tray installation is the same.Note

Fan Tray LEDs
The green/yellow LED lights when the fan tray is inserted into the fan tray slot. The following table describes
the fan tray LEDs and their meanings.
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Table 7: NCS 6000 FCC Fan Tray LEDs

DescriptionLED Color

The fan tray is operating normally.Green

The fan tray has one or more errors detected.Yellow

No power is applied to the fan tray.Off

About the Air Filter
The Cisco NCS 4000 FCC has a serviceable air filter mounted in a slide-out tray accessible from the front of
the FCC just below the lower cable management bracket . The air filter removes dust from the room air drawn
into the FCC by the two fan trays. Once a month (or more often in dusty environments), you should examine
the air filter. Replace it if it appears excessively dirty or damaged.

Failure to replace a compromised air filter can result in insufficient air circulation through the FCC and
temperature-related environmental alarms. .

To comply with Telecordia GR-63-Core standard air filter requirements for NEBS deployments, the air filter
must be replaced, not cleaned.

Note

Replacing the Fan Tray
This section describes how to replace a fan tray.

Required Tools and Equipment

• ESD-preventive wrist strap

• 6-inch, Number-1 Phillips screwdriver

• Fan tray (Cisco PID NCS4KF-FTA=)

To replace a fan tray, follow these steps:

Procedure

Step 1 Attach the ESD-preventive wrist strap to your wrist and connect its leash to the ESD jack on the FCC. You
can also connect the ESD-preventive wrist strap leash to any bare metal surface on the FCC.

Step 2 Using the screwdriver, loosen the two captive screws on the fan tray faceplate.
Step 3 Pull firmly on the fan tray handle to pull it free.
Step 4 Grasp the fan tray handle and pull it straight out to disconnect the fan tray from the connector mounted on

the front of the fan tray bay on the rear side of the FCC. Slide the fan tray halfway from the fan tray bay.
Step 5 Use your free hands to support the fan tray, and then slide the fan tray completely from the fan tray bay.
Step 6 To install the replacement fan tray, use both hands to support and position the fan tray in front of the fan tray

bay (the labels are located on the bottom of the fan tray).
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Figure 26: Replacing a Fan Tray

Step 7 Slide the fan tray into the fan tray bay. Stop when the fan tray makes contact with the FCC connector in the
back of the fan tray bay.

To prevent damage to the FCC connector, do not use excessive force when inserting a fan tray
into its bay.

Caution

Step 8 Firmly push on the fan tray handle to seat the fan tray connector in the FCC connector. When the fan tray is
completely seated, the fan tray faceplate flanges meet the rear side of the FCC.

All electrical and control line connections are made automatically when the connectors mate.
The LED will light when the fan tray is inserted. The LED is yellow initially, until the system
has confirmed it is functioning correctly.

Note

Step 9 Tighten the captive screws on each side of the fan tray faceplate using a torque of 10 in-lb.

Replacing the Air Filter
This section describes how to install an air filter in the Cisco NCS 4000 FC. The following figure shows the
FCC air filter. The air filter is located on the front of the FCC.
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We recommend that you change the air filter every three months.Note

Figure 27: FCC Air Filter

A lattice of wire exists on both sides of the filter material with an arrow denoting airflow direction and a pair
of sheet metal straps on the downstream side of the filter assembly.

Note

Never operate the FCC without an air filter. Operating the FCC without a filter for an extended time can result
in damage to the FCC hardware.

Caution

Required Tools and Equipment

• ESD-preventive wrist strap

• 6-inch, Number-1 Phillips screwdriver

• Air filter

To replace the air filter, follow these steps:

Procedure

Step 1 Remove the filter you are replacing.
a) Loosen the two captive screws on the filter cover. The filter will automatically drop down.
b) Pull outward on the center of the filter door to pull it free.
c) Grasp the pull tab in the center of the air filter, and slide it out from the slot.
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Figure 28: Replacing the Air Filter—Front Side of the FCC

Captive screw2Air Filter1

Step 2 Install the replacement air filter.

Verify air flow direction when installing the new air filter. An air flow direction arrow is stamped
on the air filter frame and should be installed pointing up.

Note

a) Slide the new air filter into the slot.
b) Swing up and push in the filter cover.
c) Tighten the two captive screws on the front of the filter cover using a torque of 10in-lb.
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C H A P T E R 6
System Product IDs

This appendix provides information about the product IDs for the Cisco NCS 4000 FCC and its components.

• Component Product IDs, on page 63

Component Product IDs
Table 8: Component Product IDs

DescriptionProduct IDComponent

Cisco NCS 4000 DC Fabric Card Chassis (chassis only)NCS4KF-SA-DCFabric card chassis

Cisco NCS 4000 Fabric Card Chassis craft panel display kitNCS4KF-CRAFT=Craft panel display

Cisco NCS 4000 Fabric Card Chassis fan tray assemblyNCS4KF-FTA=Fan tray assembly

Cisco NCS 4000 Fabric Card Chassis doorNCS4KF-DOOR=Door

Cisco NCS 4000 DC power trayNCS4K-DC-PEM=DC power tray

Cisco NCS 4000 DC power moduleNCS4K-DC-PSU-V1DC power module

CiscoNCS 4000 Fabric Card Chassis route processor with ethernet
switch for multi-chassis connect

NCS4KF-RPMC=Route processor card

Cisco NCS 4000 Fabric Card Chassis fabric cardNCS4KF-FC2-C=Fabric card
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C H A P T E R 7
Cabling a Multi-chassis Configuration

This chapter describes how to physically cable the fabric planes between each LCC and FCC in the system.
The Cisco NCS 4000 Multi-Chassis system currently supports these multi-chassis configurations:

• 2+2—Two LCCs + one FCC

• 4+2—Four LCCs + two FCC

• 8+3—Eight LCCs + three FCCs

Table 9: Feature History

Feature DescriptionRelease InformationFeature Name

Eight NCS 4016 chassis are
connected to three NCS 4000 fabric
chassis to form a multi-chassis
system. This multi-chassis system
enables scalability by supporting
128-line cards using a single admin
and control plane. This ensures
seamless switching across the
racks.

Cisco IOS XR Release 6.5.318+3 Multi-chassis configuration

• About the Cisco NCS 4000 Multi-Chassis System, on page 65
• Cabling Requirements, on page 66
• Required Tools and Equipment, on page 69
• Cabling Overview , on page 69
• Cabling the Ethernet Control Plane Network , on page 71
• Cabling the Fabric, on page 75

About the Cisco NCS 4000 Multi-Chassis System
This section provides an overview of the Cisco NCS 4000Multi-Chassis system and describes what is required
to interconnect the system components. The Cisco NCS 4000 Multi-Chassis system is also referred to as the
“multi-chassis system” throughout this chapter.

The Cisco NCS 4000Multi-Chassis system is a highly scalable routing platform designed for service providers
to build next generation multi-service networks that provide video, data and voice services. The multi-chassis
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system consists of two major components: The line card chassis (LCC) and fabric card chassis (FCC). The
LCC has 16 line card (LC) slots, four fabric card slots, and two RP slots. The FCC eight fabric card slots and
two slots for the RPMC cards.

The timing connections between multiple LCCs is a must in a multi-chassis configuration. For information
on the ECU2 and timing, see the Hardware Installation Guide for the Cisco NCS 4000 Series.

Prerequisites
Before cabling the system, install each line card chassis (LCC) and fabric card chassis (FCC) in the planned
location. Ensure that you have adequate floor space to cable the multi-chassis system and an environment that
meets the recommended specifications.

The maximum distance between an FCC and LCC or a LCC and LCC is 100 meters.

Cabling Requirements
The following cables and optics are required to interconnect the LCC and FCC in a Cisco NCS 4000
Multi-Chassis system.

Cisco provides the optical modules but does not provide the cables specified below. To obtain the optics,
please contact your Cisco sales representative for further information.

Note

For connections from each RP (in the LCC) and RPMC (in the FCC):

• Four 10G-SFP modules and two cables

Use SFP-10G-SR transceiver modules and 62.5/125 or 50/125 multi-mode fiber (MPO) cables or
SFP-10G-LR transceiver module SSF single mode fiber.

For connections between RPMC cards in the FCC:

For one FCC based configurations, the connections are between the RPMC0 and RPMC1 cards within the
same FCC.

For configurations with two or more FCCs, the RPMC0 card in one FCC is connected to the RPMC0 card in
another chassis. For example, the RPMC0 cards in FCC0 is connected to the RPMC0 card in FCC1.

Similarly, the RPMC1 card in one FCC is connected to the RPMC1 card in another chassis.

Note

• QSFP-40GE-SR4 (short-reach) MMF optical modules and MPO-12 ribbon cables

• QSFP-40GE-LR4 (long-reach) optical modules and standard SMF cables (recommended optic)

For connecting the fabric:

• 48 MPO-24, OM4, key-up key down, female-female, 3.8 mm, multimode, optical fiber cables for each
LCC
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• CXP2 modules (Cisco PID ONS-CXP2-SR25): 48 modules per LCC and 48 modules for the FCC (for
peer connections)

MPO-24 Cable Specifications
The following figure shows the MPO-24 connector pinouts.

Figure 29: MPO-24 Connector Pinouts

The following figure shows the MPO-24 connector fiber assignments.
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Figure 30: MPO-24 Connector Fiber Assignments

The following table lists the 100G to 100G crossover cable connections.

Table 10: Crossover Cable Connections

CXP ModuleConnectorCXP ModuleMPO Connector

Transmit (TX)
Receive (RX)

PinFiber IDConnector IDTransmit (TX)
Receive (RX)

PinFiber IDConnector ID

RX1F13MPO1RX1F1MPO1

RX2F14MPO2RX2F2MPO2

RX3F15MPO3RX3F3MPO3

RX4F16MPO4RX4F4MPO4

RX5F17MPO5RX5F5MPO5

RX6F18MPO6RX6F6MPO6

RX7F19MPO7RX7F7MPO7

RX8F20MPO8RX8F8MPO8

RX9F21MPO9RX9F9MPO9

RX10F22MPO10RX10F10MPO10

RX11F23MPO11RX11F11MPO11

RX12F24MPO12RX12F12MPO12
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CXP ModuleConnectorCXP ModuleMPO Connector

Transmit (TX)
Receive (RX)

PinFiber IDConnector IDTransmit (TX)
Receive (RX)

PinFiber IDConnector ID

TX13F1MPO13TX13F13MPO13

TX14F2MPO14TX14F14MPO14

TX15F3MPO15TX15F15MPO15

TX16F4MPO16TX16F16MPO16

TX17F5MPO17TX17F17MPO17

TX18F6MPO18TX18F18MPO18

TX19F7MPO19TX19F19MPO19

TX20F8MPO20TX20F20MPO20

TX21F9MPO21TX21F21MPO21

TX22F10MPO22TX22F22MPO22

TX23F11MPO23TX23F23MPO23

TX24F12MPO24TX24F24MPO24

Required Tools and Equipment
• ESD (Electrostatic Discharge) wrist strap (for inserting a CXP or SFP module)

• Number-2 Phillips screwdriver

• (Optional) Medium flat-blade screwdriver (1/4 inch [60 to 70 mm]) used for opening the bale latches on
small form-factor pluggable [SFP] or Gigabit Interface Converter [GBIC] transceivers

• Supply of Velcro tie wraps (to bundle cables)

• Ladder

Cabling Overview

General Cabling Procedures
Observe these procedures as you attach every cable:.

• Strap the bundles to the horizontal cable management brackets on the chassis.
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Two horizontal cable management brackets are preinstalled on both the LCC and FCC.

• Handle all fiber-optic cables carefully.

• Do not allow a fiber-optic cable to bend in a radius smaller than the allowable bend radius specified
for that cable type.

• Fiber-optic cables are glass. Do not step on fiber-optic cables or handle them roughly. Do not twist
or stretch the cables.

• To keep optical connections clean, do not remove the cable dust cover until immediately before you
install the cable.

• After you install a cable, immediately reserve each dust cover for storage by office personnel in a
dust-free storage area. After all of the cables have been installed ensure that all the reserved dust
covers are stored by office personnel in a dust free area for future use.

• Install clean dust covers on every unused connection.

• Consider labeling the chassis interconnection cables or creating a diagram of the cabling to ensure
that the cables are connected correctly during system installation.

• Consider labeling the chassis. Consider whether each chassis need to be physically positioned in
sequence. Label each cable with the location of each termination as you install each cable

Safety Guidelines
Before you perform any procedures, review the safety guidelines in this section to avoid injuring yourself or
damaging the equipment. The following guidelines are for your safety and to protect equipment. The guidelines
do not include all hazards. Be alert.

• Review the safety warnings listed in the Regulatory and Compliance Guide for the Cisco NCS 4000
Series Routers before installing, configuring, or troubleshooting any installed card.

• Never attempt to lift an object that might be too heavy for you to lift by yourself.

• Keep the work area clear and dust free during and after installation. Do not allow dirt or debris to enter
into any laser-based components.

• Keep tools and router components away from walk areas.

• Do not wear loose clothing, jewelry, or other items that could get caught in the router while working
with cards, modules, and their associated components.

• Cisco equipment operates safely when used in accordance with its specifications and product-usage
instructions.

• Do not work alone if potentially hazardous conditions exist.

• The installation must follow national and local electrical codes: in the United States, National Fire
Protection Association (NFPA) 70, United States National Electrical Code; in Canada, Canadian Electrical
Code, part I, CSA C22.1; in other countries, International Electrotechnical Commission (IEC) 60364,
part 1 through part 7.
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Cabling the Ethernet Control Plane Network
This section describes how to cable the control plane network for the Cisco NCS 4000 Multi-Chassis system.
These connections control the network connectivity for the multi-chassis system. The following cabling
configurations are described:

The control plane network carries all the signaling, routing updates, system configuration and management
packets for the NCS 4000. The control network must be cabled before the NCS 4000 system can become fully
operational.

The control plane of the multi-chassis system is connected between the LCC and FCC with four paths per
LCC (two per RP). The ports between the LCC and FCC are connected with SFP+ modules. Each RP on the
LCC has 10GE connections that connect to each of the two RPMC cards in the FCCs. The RPMC cards
provide the control plane network between all chassis.

Each RPMC card has 56 10GE connections and two 40GE connections. Two RPMC cards are used for
redundancy purposes. For the multi-chassis system setup, the expansion ports on each RP in the LCCs and
each RPMC (SC) in FCCs need to be connected to the SFP+ ports on the RPMC faceplate. SFP+ ports are
ports 0 through 55. A few ports on the RPMC faceplate are blocked with dust caps without handles.

Cabling the Control Plane for a 2+2, 4+2, and 8+3 Multi-Chassis System
The following figure shows the control plane cabling for a 2+2 multi-chassis system.

The cabling may differ depending on the type of SFP modules that you use. For SFP-10G-SR (short-reach)
transceiver modules, use 65/125 or 50/125 multi-mode cables. To connect the QSFP 40GE optical modules
between the RPMC cards, we recommend that you use QSFP supported cables.

Note
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Figure 31: Control Plane Cabling for a 2+2 Multi-Chassis System

Table 11: RP Cards to RPMC Card Connections (2+2 Configuration)

To RPMC Cards in Fabric Card ChassisLCC RP
Port

From Line Card Chassis

FCC0, RPMC0/port 4RP0,EXP0LCC0

FCC0, RPMC0/port 5RP1,EXP0

FCC1, RPMC0/port 4RP0,EXP1

FCC1, RPMC0/port 5RP1,EXP1
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To RPMC Cards in Fabric Card ChassisLCC RP
Port

From Line Card Chassis

FCC0, RPMC0/port 35RP0,EXP0LCC1

FCC0, RPMC0/port 36RP1,EXP0

FCC1, RPMC0/port 35RP0,EXP1

FCC1, RPMC0/port 36RP1,EXP1

Table 12: RP Cards to RPMC Card Connections (8+3 Configuration)

To RPMC Cards in Fabric Card ChassisLCC RP
Port

From Line Card Chassis

FCC0, RPMC0/port 4RP0,EXP0LCC0

FCC0, RPMC0/port 5RP1,EXP0

FCC1, RPMC0/port 4RP0,EXP1

FCC1, RPMC0/port 5RP1,EXP1

FCC0, RPMC0/port 35RP0,EXP0LCC1

FCC0, RPMC0/port 36RP1,EXP0

FCC1, RPMC0/port 35RP0,EXP1

FCC1, RPMC0/port 36RP1,EXP1

FCC0, RPMC0/port 10RP0,EXP0LCC2

FCC0, RPMC0/port 11RP1,EXP0

FCC1, RPMC0/port 10RP0,EXP1

FCC1, RPMC0/port 11RP1,EXP1

FCC0, RPMC0/port 41RP0,EXP0LCC3

FCC0, RPMC0/port 42RP1,EXP0

FCC1, RPMC0/port 41RP0,EXP1

FCC1, RPMC0/port 42RP1,EXP1

FCC0, RPMC0/port 16RP0,EXP0LCC4

FCC0, RPMC0/port 17RP1,EXP0

FCC1, RPMC0/port 16RP0,EXP1

FCC1, RPMC0/port 17RP1,EXP1

Cisco Network Convergence System 4000 Fabric Card Chassis Hardware Installation Guide
73

Cabling a Multi-chassis Configuration
Cabling the Control Plane for a 2+2, 4+2, and 8+3 Multi-Chassis System



To RPMC Cards in Fabric Card ChassisLCC RP
Port

From Line Card Chassis

FCC0, RPMC0/port 47RP0,EXP0LCC5

FCC0, RPMC0/port 48RP1,EXP0

FCC1, RPMC0/port 47RP0,EXP1

FCC1, RPMC0/port 48RP1,EXP1

FCC0, RPMC0/port 22RP0,EXP0LCC6

FCC0, RPMC0/port 23RP1,EXP0

FCC1, RPMC0/port 22RP0,EXP1

FCC1, RPMC0/port 23RP1,EXP1

FCC0, RPMC0/port 52RP0,EXP0LCC7

FCC0, RPMC0/port 53RP1,EXP0

FCC1, RPMC0/port 52RP0,EXP1

FCC1, RPMC0/port 53RP1,EXP1

Table 13: Connections Between Expansion Ports of the RPMC0 and RPMC1 Card (2+2 or 4+ 2 Configuration)

To RPMC CardFrom RPMC Card

FCC0, RPMC0 port 0FCC0, RPMC0 EXP0

FCC1, RPMC0 port 28FCC0, RPMC0 EXP1

FCC0, RPMC0 port 28FCC0, RPMC1 EXP0

FCC1, RPMC0 port 29FCC0, RPMC1 EXP1

FCC0, RPMC0 port 26FCC1, RPMC0 EXP0

FCC1, RPMC0 port 0FCC1, RPMC0 EXP1

FCC0, RPMC0 port 54FCC1, RPMC1 EXP0

FCC1, RPMC0 port 30FCC1, RPMC1 EXP1

Table 14: Connections Between Expansion Ports of the RPMC0 and RPMC1 Card (8+3 Configuration)

To RPMC CardFrom RPMC Card

FCC0, RPMC0 port 0FCC0, RPMC0 EXP0

FCC1, RPMC0 port 28FCC0, RPMC0 EXP1
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FCC0, RPMC0 port 28FCC0, RPMC1 EXP0

FCC1, RPMC0 port 29FCC0, RPMC1 EXP1

FCC0, RPMC0 port 26FCC1, RPMC0 EXP0

FCC1, RPMC0 port 0FCC1, RPMC0 EXP1

FCC0, RPMC0 port 54FCC1, RPMC1 EXP0

FCC1, RPMC0 port 30FCC1, RPMC1 EXP1

FCC0, RPMC0 port 1FCC2, RPMC0 EXP0

FCC1, RPMC0 port 1FCC2, RPMC0 EXP1

FCC0, RPMC0 port 2FCC2, RPMC1 EXP0

FCC1, RPMC0 port 2FCC2, RPMC1 EXP1

Cabling the Fabric
This section describes how to connect the fabric cabling between the LCCs and the fabric components in the
FCCs. The fabric provides the data connection for router traffic between all the CXP optical ports in the LCCs.
The fabric cablingmust be completed to enable data communications through the CiscoNCS 4000multi-chassis
system.

Fabric Overview
The Cisco NCS 4000 switch fabric is a three-stage cell based architecture with four fabric planes. The fabric
planes are numbered 0 through 3. Stage 1 and Stage 3 of the fabric are implemented in the Cisco NCS 4000
Line Card Chassis (LCC). Stage 2 of the fabric is implemented in the Cisco NCS 4000 Fabric Card Chassis
(FCC). Inter-stage connections between the LCC the FCC are implemented through a number of bi-directional
optical links. The following figure shows a simplified view of the relationship between the line cards and the
fabric. .

Figure 32: Relationship of Line Cards and Fabric Cards

For multi-chassis systems, each fabric plane is divided into three components or stages, which are numbered
S1, S2, and S3. Data arrives at the S1 stage in an LCC, passes over the optical cables to the S2 stage in the
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FCC, and then passes over the optical cables again to the S3 stage in the destination LCC. The following
figure shows a simplified view between the LCC and the FCC.

Figure 33: Fabric Plane Stages

The Line Card Chassis (LCC) has 16 line cards (LCs), four S13 MC fabric cards (FCs). Each S13 FC can
connect to S2 fabric cards on the FCC through 12 CXP2 modules. In each LCC the S13 FCs provide Stage 1
and stage-3 for each of the four fabric planes. The planes do not interconnect with each other but operate
independently. Because there are a total of four S13 FCs in the LCC. Each FC is referred as a fabric plane.
For example: FC0 in LCC0, LCC1, and so forth are all part of plane 0.

The Fabric Card Chassis (FCC) supports eight S2 fabric cards. Depending on the maximum number of LCC
in the multi-chassis system, each Stage 2 fabric plane consists of one or more S2 fabric cards. Each S2 fabric
card supports up to 24 CXP2 modules. The S2 FC's that belong to a plane can be placed in any FCC but it is
recommended to distribute the planes evenly among all the FCCs. As more FCCs are added, the planes are
distributed among the FCCs.

Depending on the size of the system (i.e the number of LCCs you want to connect to), a number of S2 FCs
can be grouped together as part of the plane. It is mandatory to have all the eight S2 cards in the FCC at all
times.

Multi-Chassis 2+2 Configuration
This section describes how to configure a multi-chassis 2+2 configuration. In this configuration, two line card
chassis (LCC0 and LCC1) are connected to two fabric card chassis (FCC0 and FCC1).

Prerequisites
For connecting the fabric, you need the following:

• 96 MPO-24 fiber cables (48 per LCC).

• 192 CXP2 modules (Cisco PID ONS-CXP2-SR25).

Configuring a 2+2 Configuration with 16 S2 Fabric Cards
The following figure shows two line card chassis (LCC0 and LCC1) connected to two fabric card chassis
(FCC0 and FCC1). In this configuration, there are eight FCs in each fabric card chassis; in total 16 S2 FCs
are installed. The figure shows the multi-chassis 2+2 configuration.
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Figure 34: Cisco NCS 4000 Multi-Chassis 2+2 Configuration

The following table shows the cabling plan for a 2+2 multi-chassis configuration. The FCC0 has the fabric
instances 0 through 3 for planes 0 and 1. The FCC1 has the fabric instances 0 through 3 for planes 2 and 3.

Table 15: Cabling Plan for LCC0 in a 2+2 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/port

FC3/0 to FC2/0 (FCC1)FC2/0 to FC0/0 (FCC1)FC1/0 to FC2/0 (FCC0)FC0/0 to FC0/0 (FCC0)

FC3/1 to FC2/1 (FCC1)FC2/1 to FC0/1 (FCC1)FC1/1 to FC2/1 (FCC0)FC0/1 to FC0/1 (FCC0)

FC3/2 to FC2/2 (FCC1)FC2/2 to FC0/2 (FCC1)FC1/2 to FC2/2 (FCC0)FC0/2 to FC0/2 (FCC0)

FC3/3 to FC6/0 (FCC1)FC2/3 to FC4/0 (FCC1)FC1/3 to FC6/0 (FCC0)FC0/3 to FC4/0 (FCC0)

FC3/4 to FC6/1 (FCC1)FC2/4 to FC4/1 (FCC1)FC1/4 to FC6/1 (FCC0)FC0/4 to FC4/1 (FCC0)

FC3/5 to FC6/2 (FCC1)FC2/5 to FC4/2 (FCC1)FC1/5 to FC6/2 (FCC0)FC0/5 to FC4/2 (FCC0)
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Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/port

FC3/6 to FC3/0 (FCC1)FC2/6 to FC1/0 (FCC1)FC1/6 to FC3/0 (FCC0)FC0/6 to FC1/0 (FCC0)

FC3/7 to FC3/1 (FCC1)FC2/7 to FC1/1 (FCC1)FC1/7 to FC3/1 (FCC0)FC0/7 to FC1/1 (FCC0)

FC3/8 to FC3/2 (FCC1)FC2/8 to FC1/2 (FCC1)FC1/8 to FC3/2 (FCC0)FC0/8 to FC1/2 (FCC0)

FC3/9 to FC7/0 (FCC1)FC2/9 to FC5/0 (FCC1)FC1/9 to FC7/0 (FCC0)FC0/9 to FC5/0 (FCC0)

FC3/10 to FC7/1 (FCC1)FC2/10 to FC5/1 (FCC1)FC1/10 to FC7/1 (FCC0)FC0/10 to FC5/1 (FCC0)

FC3/11 to FC7/2 (FCC1)FC2/11 to FC5/2 (FCC1)FC1/11 to FC7/2 (FCC0)FC0/11 to FC5/2 (FCC0)

Table 16: Cabling Plan for LCC1 in a 2+2 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC1 slot/portFCC slot/port/
chassis

LCC1 slot/portFCC slot/port/
chassis

LCC1 slot/portFCC slot/port/
chassis

LCC1 slot/port

FC3/0 to FC2/3 (FCC1)FC2/0 to FC0/3 (FCC1)FC1/0 to FC2/3 (FCC0)FC0/0 to FC0/3 (FCC0)

FC3/1 to FC2/4 (FCC1)FC2/1 to FC0/4 (FCC1)FC1/1 to FC2/4 (FCC0)FC0/1 to FC0/4 (FCC0)

FC3/2 to FC2/5 (FCC1)FC2/2 to FC0/5 (FCC1)FC1/2 to FC2/5 (FCC0)FC0/2 to FC05 (FCC0)

FC3/3 to FC6/3 (FCC1)FC2/3 to FC4/3 (FCC1)FC1/3 to FC6/3 (FCC0)FC0/3 to FC4/3 (FCC0)

FC3/4 to FC6/4 (FCC1)FC2/4 to FC4/4 (FCC1)FC1/4 to FC6/4 (FCC0)FC0/4 to FC4/4 (FCC0)

FC3/5 to FC6/5 (FCC1)FC2/5 to FC4/5 (FCC1)FC1/5 to FC6/5 (FCC0)FC0/5 to FC4/5 (FCC0)

FC3/6 to FC3/3 (FCC1)FC2/6 to FC1/3 (FCC1)FC1/6 to FC3/3 (FCC0)FC0/6 to FC1/3 (FCC0)

FC3/7 to FC3/4 (FCC1)FC2/7 to FC1/4 (FCC1)FC1/7 to FC3/4 (FCC0)FC0/7 to FC1/4 (FCC0)

FC3/8 to FC3/5 (FCC1)FC2/8 to FC1/5 (FCC1)FC1/8 to FC3/5 (FCC0)FC0/8 to FC1/5 (FCC0)

FC3/9 to FC7/3 (FCC1)FC2/9 to FC5/3 (FCC1)FC1/9 to FC7/3 (FCC0)FC0/9 to FC5/3 (FCC0)

FC3/10 to FC7/4 (FCC1)FC2/10 to FC5/4 (FCC1)FC1/10 to FC7/4 (FCC0)FC0/10 to FC5/4 (FCC0)

FC3/11 to FC7/5 (FCC1)FC2/11 to FC5/5 (FCC1)FC1/11 to FC7/5 (FCC0)FC0/11 to FC5/5 (FCC0)

2+2 Software Configuration (16 S2 Cards)
An explicit admin configuration is required to specify an ordered list of S2 connections assigned for a plane.
Each S2 connection is specified as an instance. The instances are contiguous, starting from 0.
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controller fabric plane 0
instance 0
location F0/FC0
instance 1
location F0/FC1
instance 2
location F0/FC4
instance 3
location F0/FC5

controller fabric plane 1
instance 0
location F0/FC2
instance 1
location F0/FC3
instance 2
location F0/FC6
instance 3
location F0/FC7

controller fabric plane 2
instance 0
location F1/FC0
instance 1
location F1/FC1
instance 2
location F1/FC4
instance 3
location F1/FC5

controller fabric plane 3
instance 0
location F1/FC2
instance 1
location F1/FC3
instance 2
location F1/FC6
instance 3
location F1/FC7

Multi-Chassis 4+2 Configuration
This section describes how to configure a multi-chassis 4+2 configuration. In this configuration, four line
card chassis (LCC0, LCC1, LCC2, and LCC3) are connected to two fabric card chassis (FCC0 and FCC1).

Prerequisites
For connecting the fabric, you need the following:

• 192 MPO-24 fiber cables (48 per LCC)

• 384 CXP2 modules (Cisco PID ONS-CXP2-SR25).

Configuring a 4+2 Configuration with 16 S2 Fabric Cards
The following figure shows four line card chassis (LCC0, LCC1, LCC2, and LCC3) connected to two fabric
card chassis (FCC0 and FCC1). In this configuration, there are eight FCs in each fabric card chassis; in total
16 S2 FCs are installed. The figure shows the multi-chassis 4+2 configuration,
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Figure 35: Cisco NCS 4000 Multi-Chassis 4+2 Configuration

The following tables show the cabling plan for a 4+2 multi-chassis configuration. The FCC0 has the fabric
instances 0 through 3 for planes 0, and 1. The FCC1 has the fabric instances 0 through 3 for planes 2 and 3.

Table 17: Cabling Plan for LCC0 in a 4+2 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/port

FC3/0 to FC2/0 (FCC1)FC2/0 to FC0/0 (FCC1)FC1/0 to FC2/0 (FCC0)FC0/0 to FC0/0 (FCC0)

FC3/1 to FC2/1 (FCC1)FC2/1 to FC0/1 (FCC1)FC1/1 to FC2/1 (FCC0)FC0/1 to FC0/1 (FCC0)
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Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/portFCC slot/port/
chassis

LCC0 slot/port

FC3/2 to FC2/2 (FCC1)FC2/2 to FC0/2 (FCC1)FC1/2 to FC2/2 (FCC0)FC0/2 to FC0/2 (FCC0)

FC3/3 to FC6/0 (FCC1)FC2/3 to FC4/0 (FCC1)FC1/3 to FC6/0 (FCC0)FC0/3 to FC4/0 (FCC0)

FC3/4 to FC6/1 (FCC1)FC2/4 to FC4/1 (FCC1)FC1/4 to FC6/1 (FCC0)FC0/4 to FC4/1 (FCC0)

FC3/5 to FC6/2 (FCC1)FC2/5 to FC4/2 (FCC1)FC1/5 to FC6/2 (FCC0)FC0/5 to FC4/2 (FCC0)

FC3/6 to FC3/0 (FCC1)FC2/6 to FC1/0 (FCC1)FC1/6 to FC3/0 (FCC0)FC0/6 to FC1/0 (FCC0)

FC3/7 to FC3/1 (FCC1)FC2/7 to FC1/1 (FCC1)FC1/7 to FC3/1 (FCC0)FC0/7 to FC1/1 (FCC0)

FC3/8 to FC3/2 (FCC1)FC2/8 to FC1/2 (FCC1)FC1/8 to FC3/2 (FCC0)FC0/8 to FC1/2 (FCC0)

FC3/9 to FC7/0 (FCC1)FC2/9 to FC5/0 (FCC1)FC1/9 to FC7/0 (FCC0)FC0/9 to FC5/0 (FCC0)

FC3/10 to FC7/1 (FCC1)FC2/10 to FC5/1 (FCC1)FC1/10 to FC7/1 (FCC0)FC0/10 to FC5/1 (FCC0)

FC3/11 to FC7/2 (FCC1)FC2/11 to FC5/2 (FCC1)FC1/11 to FC7/2 (FCC0)FC0/11 to FC5/2 (FCC0)

Table 18: Cabling Plan for LCC1 in a 4+2 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC1 slot/portFCC slot/port/
chassis

LCC1 slot/portFCC slot/port/
chassis

LCC1 slot/portFCC slot/port/
chassis

LCC1 slot/port

FC3/0 to FC2/3 (FCC1)FC2/0 to FC0/3 (FCC1)FC1/0 to FC2/3 (FCC0)FC0/0 to FC0/3 (FCC0)

FC3/1 to FC2/4 (FCC1)FC2/1 to FC0/4 (FCC1)FC1/1 to FC2/4 (FCC0)FC0/1 to FC0/4 (FCC0)

FC3/2 to FC2/5 (FCC1)FC2/2 to FC0/5 (FCC1)FC1/2 to FC2/5 (FCC0)FC0/2 to FC05 (FCC0)

FC3/3 to FC6/3 (FCC1)FC2/3 to FC4/3 (FCC1)FC1/3 to FC6/3 (FCC0)FC0/3 to FC4/3 (FCC0)

FC3/4 to FC6/4 (FCC1)FC2/4 to FC4/4 (FCC1)FC1/4 to FC6/4 (FCC0)FC0/4 to FC4/4 (FCC0)

FC3/5 to FC6/5 (FCC1)FC2/5 to FC4/5 (FCC1)FC1/5 to FC6/5 (FCC0)FC0/5 to FC4/5 (FCC0)

FC3/6 to FC3/3 (FCC1)FC2/6 to FC1/3 (FCC1)FC1/6 to FC3/3 (FCC0)FC0/6 to FC1/3 (FCC0)

FC3/7 to FC3/4 (FCC1)FC2/7 to FC1/4 (FCC1)FC1/7 to FC3/4 (FCC0)FC0/7 to FC1/4 (FCC0)

FC3/8 to FC3/5 (FCC1)FC2/8 to FC1/5 (FCC1)FC1/8 to FC3/5 (FCC0)FC0/8 to FC1/5 (FCC0)

FC3/9 to FC7/3 (FCC1)FC2/9 to FC5/3 (FCC1)FC1/9 to FC7/3 (FCC0)FC0/9 to FC5/3 (FCC0)

FC3/10 to FC7/4 (FCC1)FC2/10 to FC5/4 (FCC1)FC1/10 to FC7/4 (FCC0)FC0/10 to FC5/4 (FCC0)

FC3/11 to FC7/5 (FCC1)FC2/11 to FC5/5 (FCC1)FC1/11 to FC7/5 (FCC0)FC0/11 to FC5/5 (FCC0)
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Table 19: Cabling Plan for LCC2 in a 4+2 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC2 slot/portFCC slot/port/
chassis

LCC2 slot/portFCC slot/port/
chassis

LCC2 slot/portFCC slot/port/
chassis

LCC2 slot/port

FC3/0 to FC2/6 (FCC1)FC2/0 to FC0/6 (FCC1)FC1/0 to FC2/6 (FCC0)FC0/0 to FC0/6 (FCC0)

FC3/1 to FC2/7 (FCC1)FC2/1 to FC0/7 (FCC1)FC1/1 to FC2/7 (FCC0)FC0/1 to FC0/7 (FCC0)

FC3/2 to FC2/8 (FCC1)FC2/2 to FC0/8 (FCC1)FC1/2 to FC2/8 (FCC0)FC0/2 to FC0/8 (FCC0)

FC3/3 to FC6/6 (FCC1)FC2/3 to FC4/6 (FCC1)FC1/3 to FC6/6 (FCC0)FC0/3 to FC4/6 (FCC0)

FC3/4 to FC6/7 (FCC1)FC2/4 to FC4/7 (FCC1)FC1/4 to FC6/7 (FCC0)FC0/4 to FC4/7 (FCC0)

FC3/5 to FC6/8 (FCC1)FC2/5 to FC4/8 (FCC1)FC1/5 to FC6/8 (FCC0)FC0/5 to FC4/8 (FCC0)

FC3/6 to FC3/6 (FCC1)FC2/6 to FC1/6 (FCC1)FC1/6 to FC3/6 (FCC0)FC0/6 to FC1/6 (FCC0)

FC3/7 to FC3/7 (FCC1)FC2/7 to FC1/7 (FCC1)FC1/7 to FC3/7 (FCC0)FC0/7 to FC1/7 (FCC0)

FC3/8 to FC3/8 (FCC1)FC2/8 to FC1/8 (FCC1)FC1/8 to FC3/8 (FCC0)FC0/8 to FC1/8 (FCC0)

FC3/9 to FC7/6 (FCC1)FC2/9 to FC5/6 (FCC1)FC1/9 to FC7/6 (FCC0)FC0/9 to FC5/6 (FCC0)

FC3/10 to FC7/7 (FCC1)FC2/10 to FC5/7 (FCC1)FC1/10 to FC7/7 (FCC0)FC0/10 to FC5/7 (FCC0)

FC3/11 to FC7/8 (FCC1)FC2/11 to FC5/8 (FCC1)FC1/11 to FC7/8 (FCC0)FC0/11 to FC5/8 (FCC0)

Table 20: Cabling Plan for LCC3 in a 4+2 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC3 slot/portFCC slot/port/
chassis

LCC3 slot/portFCC slot/port/
chassis

LCC3 slot/portFCC slot/port/
chassis

LCC3 slot/port

FC3/0 to FC2/9 (FCC1)FC2/0 to FC0/9 (FCC1)FC1/0 to FC2/9 (FCC0)FC0/0 to FC0/9 (FCC0)

FC3/1 to FC2/10 (FCC1)FC2/1 to FC0/10 (FCC1)FC1/1 to FC2/10 (FCC0)FC0/1 to FC0/10 (FCC0)

FC3/2 to FC2/11 (FCC1)FC2/2 to FC0/11 (FCC1)FC1/2 to FC2/11 (FCC0)FC0/2 to FC0/11 (FCC0)

FC3/3 to FC6/9 (FCC1)FC2/3 to FC4/9 (FCC1)FC1/3 to FC6/9 (FCC0)FC0/3 to FC4/9 (FCC0)

FC3/4 to FC6/10 (FCC1)FC2/4 to FC4/10 (FCC1)FC1/4 to FC6/10 (FCC0)FC0/4 to FC4/10 (FCC0)

FC3/5 to FC6/11 (FCC1)FC2/5 to FC4/11 (FCC1)FC1/5 to FC6/11 (FCC0)FC0/5 to FC4/11 (FCC0)

FC3/6 to FC3/9 (FCC1)FC2/6 to FC1/9 (FCC1)FC1/6 to FC3/9 (FCC0)FC0/6 to FC1/9 (FCC0)

FC3/7 to FC3/10 (FCC1)FC2/7 to FC1/10 (FCC1)FC1/7 to FC3/10 (FCC0)FC0/7 to FC1/10 (FCC0)

FC3/8 to FC3/11 (FCC1)FC2/8 to FC1/11 (FCC1)FC1/8 to FC3/11 (FCC0)FC0/8 to FC1/11 (FCC0)
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Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC3 slot/portFCC slot/port/
chassis

LCC3 slot/portFCC slot/port/
chassis

LCC3 slot/portFCC slot/port/
chassis

LCC3 slot/port

FC3/9 to FC7/9 (FCC1)FC2/9 to FC5/9 (FCC1)FC1/9 to FC7/9 (FCC0)FC0/9 to FC5/9 (FCC0)

FC3/10 to FC7/10 (FCC1)FC2/10 to FC5/10 (FCC1)FC1/10 to FC7/10 (FCC0)FC0/10 to FC5/10 (FCC0)

FC3/11 to FC7/11 (FCC1)FC2/11 to FC5/11 (FCC1)FC1/11 to FC7/11 (FCC0)FC0/11 to FC5/11 (FCC0)

4+2 Software Configuration (16 S2 Fabric Cards)
An explicit admin configuration is required to specify an ordered list of S2 connections assigned for a plane.
Each S2 connection is specified as an instance. The instances are contiguous, starting from 0.

controller fabric plane 0
instance 0
location F0/FC0
instance 1
location F0/FC1
instance 2
location F0/FC4
instance 3
location F0/FC5

controller fabric plane 1
instance 0
location F0/FC2
instance 1
location F0/FC3
instance 2
location F0/FC6
instance 3
location F0/FC7

controller fabric plane 2
instance 0
location F1/FC0
instance 1
location F1/FC1
instance 2
location F1/FC4
instance 3
location F1/FC5

controller fabric plane 3
instance 0
location F1/FC2
instance 1
location F1/FC3
instance 2
location F1/FC6
instance 3
location F1/FC7
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Multi-Chassis 8+3 Configuration
This section describes how to configure a multi-chassis 8+3 configuration. In this configuration, eight line
card chassis (LCC0, LCC1, LCC2, LCC3, LCC4, LCC5, LCC6, and LCC7) are connected to three fabric card
chassis (FCC0, FCC1, and FCC2).

Prerequisites
For connecting the fabric, you need the following:

• 384 MPO-24 fiber cables (48 per LCC).

• 768 CXP2 modules (Cisco PID ONS-CXP2-SR25).

Configuring a 8+3 Configuration with 24 S2 Fabric Cards
The following figure shows eight line card chassis (LCC0, LCC1, LCC2, LCC3, LCC4, LCC5, LCC6, and
LCC7) connected to three fabric card chassis (FCC0, FCC1, and FCC2). In this configuration, there are eight
FCs in each fabric card chassis; in total 24 FCs are installed. The figure shows the multi-chassis 8+3
configuration.

Figure 36: Cisco NCS 4000 Multi Chassis 8+3 Configuration

The following tables show the datapath cabling plan for a 8+3 multi-chassis configuration.
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Table 21: Cabling Plan for LCC0 in a 8+3 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/port

F2/FC1/00/FC3/0F1/FC2/00/FC2/0F0/FC3/00/FC1/0F0/FC0/00/FC0/0

F2/FC1/10/FC3/1F1/FC2/10/FC2/1F0/FC3/10/FC1/1F0/FC0/10/FC0/1

F2/FC5/00/FC3/2F1/FC6/00/FC2/2F0/FC7/00/FC1/2F0/FC4/00/FC0/2

F2/FC5/10/FC3/3F1/FC6/10/FC2/3F0/FC7/10/FC1/3F0/FC4/10/FC0/3

F2/FC2/00/FC3/4F1/FC3/00/FC2/4F1/FC0/00/FC1/4F0/FC1/00/FC0/4

F2/FC2/10/FC3/5F1/FC3/10/FC2/5F1/FC0/10/FC1/5F0/FC1/10/FC0/5

F2/FC6/00/FC3/6F1/FC7/00/FC2/6F1/FC4/00/FC1/6F0/FC5/00/FC0/6

F2/FC6/10/FC3/7F1/FC7/10/FC2/7F1/FC4/10/FC1/7F0/FC5/10/FC0/7

F2/FC3/00/FC3/8F2/FC0/00/FC2/8F1/FC1/00/FC1/8F0/FC2/00/FC0/8

F2/FC3/10/FC3/9F2/FC0/10/FC2/9F1/FC1/10/FC1/9F0/FC2/10/FC0/9

F2/FC7/00/FC3/10F2/FC4/00/FC2/10F1/FC5/00/FC1/10F0/FC6/00/FC0/10

F2/FC7/10/FC3/11F2/FC4/10/FC2/11F1/FC5/10/FC1/11F0/FC6/10/FC0/11

Table 22: Cabling Plan for LCC1 in a 8+3 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/port

F2/FC1/21/FC3/0F1/FC2/21/FC2/0F0/FC3/21/FC1/0F0/FC0/21/FC0/0

F2/FC1/31/FC3/1F1/FC2/31/FC2/1F0/FC3/31/FC1/1F0/FC0/31/FC0/1

F2/FC5/21/FC3/2F1/FC6/21/FC2/2F0/FC7/21/FC1/2F0/FC4/21/FC0/2

F2/FC5/31/FC3/3F1/FC6/31/FC2/3F0/FC7/31/FC1/3F0/FC4/31/FC0/3

F2/FC2/21/FC3/4F1/FC3/21/FC2/4F1/FC0/21/FC1/4F0/FC1/21/FC0/4

F2/FC2/31/FC3/5F1/FC3/31/FC2/5F1/FC0/31/FC1/5F0/FC1/31/FC0/5

F2/FC6/21/FC3/6F1/FC7/21/FC2/6F1/FC4/21/FC1/6F0/FC5/21/FC0/6

F2/FC6/31/FC3/7F1/FC7/31/FC2/7F1/FC4/31/FC1/7F0/FC5/31/FC0/7

F2/FC3/21/FC3/8F2/FC0/21/FC2/8F1/FC1/21/FC1/8F0/FC2/21/FC0/8

F2/FC3/31/FC3/9F2/FC0/31/FC2/9F1/FC1/31/FC1/9F0/FC2/31/FC0/9

F2/FC7/21/FC3/10F2/FC4/21/FC2/10F1/FC5/21/FC1/10F0/FC6/21/FC0/10

F2/FC7/31/FC3/11F2/FC4/31/FC2/11F1/FC5/31/FC1/11F0/FC6/31/FC0/11
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Table 23: Cabling Plan for LCC2 in a 8+3 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/port

F2/FC1/42/FC3/0F1/FC2/42/FC2/0F0/FC3/42/FC1/0F0/FC0/42/FC0/0

F2/FC1/52/FC3/1F1/FC2/52/FC2/1F0/FC3/52/FC1/1F0/FC0/52/FC0/1

F2/FC5/42/FC3/2F1/FC6/42/FC2/2F0/FC7/42/FC1/2F0/FC4/42/FC0/2

F2/FC5/52/FC3/3F1/FC6/52/FC2/3F0/FC7/52/FC1/3F0/FC4/52/FC0/3

F2/FC2/42/FC3/4F1/FC3/42/FC2/4F1/FC0/42/FC1/4F0/FC1/42/FC0/4

F2/FC2/52/FC3/5F1/FC3/52/FC2/5F1/FC0/52/FC1/5F0/FC1/52/FC0/5

F2/FC6/42/FC3/6F1/FC7/42/FC2/6F1/FC4/42/FC1/6F0/FC5/42/FC0/6

F2/FC6/52/FC3/7F1/FC7/52/FC2/7F1/FC4/52/FC1/7F0/FC5/52/FC0/7

F2/FC3/42/FC3/8F2/FC0/42/FC2/8F1/FC1/42/FC1/8F0/FC2/42/FC0/8

F2/FC3/52/FC3/9F2/FC0/52/FC2/9F1/FC1/52/FC1/9F0/FC2/52/FC0/9

F2/FC7/42/FC3/10F2/FC4/42/FC2/10F1/FC5/42/FC1/10F0/FC6/42/FC0/10

F2/FC7/52/FC3/11F2/FC4/52/FC2/11F1/FC5/52/FC1/11F0/FC6/52/FC0/11

Table 24: Cabling Plan for LCC3 in a 8+3 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/port

F2/FC1/63/FC3/0F1/FC2/63/FC2/0F0/FC3/63/FC1/0F0/FC0/63/FC0/0

F2/FC1/73/FC3/1F1/FC2/73/FC2/1F0/FC3/73/FC1/1F0/FC0/73/FC0/1

F2/FC5/63/FC3/2F1/FC6/63/FC2/2F0/FC7/63/FC1/2F0/FC4/63/FC0/2

F2/FC5/73/FC3/3F1/FC6/73/FC2/3F0/FC7/73/FC1/3F0/FC4/73/FC0/3

F2/FC2/63/FC3/4F1/FC3/63/FC2/4F1/FC0/63/FC1/4F0/FC1/63/FC0/4

F2/FC2/73/FC3/5F1/FC3/73/FC2/5F1/FC0/73/FC1/5F0/FC1/73/FC0/5

F2/FC6/63/FC3/6F1/FC7/63/FC2/6F1/FC4/63/FC1/6F0/FC5/63/FC0/6

F2/FC6/73/FC3/7F1/FC7/73/FC2/7F1/FC4/73/FC1/7F0/FC5/73/FC0/7

F2/FC3/63/FC3/8F2/FC0/63/FC2/8F1/FC1/63/FC1/8F0/FC2/63/FC0/8

F2/FC3/73/FC3/9F2/FC0/73/FC2/9F1/FC1/73/FC1/9F0/FC2/73/FC0/9

F2/FC7/63/FC3/10F2/FC4/63/FC2/10F1/FC5/63/FC1/10F0/FC6/63/FC0/10

F2/FC7/73/FC3/11F2/FC4/73/FC2/11F1/FC5/73/FC1/11F0/FC6/73/FC0/11
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Table 25: Cabling Plan for LCC4 in a 8+3 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/port

F2/FC1/84/FC3/0F1/FC2/84/FC2/0F0/FC3/84/FC1/0F0/FC0/84/FC0/0

F2/FC1/94/FC3/1F1/FC2/94/FC2/1F0/FC3/94/FC1/1F0/FC0/94/FC0/1

F2/FC5/84/FC3/2F1/FC6/84/FC2/2F0/FC7/84/FC1/2F0/FC4/84/FC0/2

F2/FC5/94/FC3/3F1/FC6/94/FC2/3F0/FC7/94/FC1/3F0/FC4/94/FC0/3

F2/FC2/84/FC3/4F1/FC3/84/FC2/4F1/FC0/84/FC1/4F0/FC1/84/FC0/4

F2/FC2/94/FC3/5F1/FC3/94/FC2/5F1/FC0/94/FC1/5F0/FC1/94/FC0/5

F2/FC6/84/FC3/6F1/FC7/84/FC2/6F1/FC4/84/FC1/6F0/FC5/84/FC0/6

F2/FC6/94/FC3/7F1/FC7/94/FC2/7F1/FC4/94/FC1/7F0/FC5/94/FC0/7

F2/FC3/84/FC3/8F2/FC0/84/FC2/8F1/FC1/84/FC1/8F0/FC2/84/FC0/8

F2/FC3/94/FC3/9F2/FC0/94/FC2/9F1/FC1/94/FC1/9F0/FC2/94/FC0/9

F2/FC7/84/FC3/10F2/FC4/84/FC2/10F1/FC5/84/FC1/10F0/FC6/84/FC0/10

F2/FC7/94/FC3/11F2/FC4/94/FC2/11F1/FC5/94/FC1/11F0/FC6/94/FC0/11

Table 26: Cabling Plan for LCC5 in a 8+3 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/port

F2/FC1/105/FC3/0F1/FC2/105/FC2/0F0/FC3/105/FC1/0F0/FC0/105/FC0/0

F2/FC1/115/FC3/1F1/FC2/115/FC2/1F0/FC3/115/FC1/1F0/FC0/115/FC0/1

F2/FC5/105/FC3/2F1/FC6/105/FC2/2F0/FC7/105/FC1/2F0/FC4/105/FC0/2

F2/FC5/115/FC3/3F1/FC6/115/FC2/3F0/FC7/115/FC1/3F0/FC4/115/FC0/3

F2/FC2/105/FC3/4F1/FC3/105/FC2/4F1/FC0/105/FC1/4F0/FC1/105/FC0/4

F2/FC2/115/FC3/5F1/FC3/115/FC2/5F1/FC0/115/FC1/5F0/FC1/115/FC0/5

F2/FC6/105/FC3/6F1/FC7/105/FC2/6F1/FC4/105/FC1/6F0/FC5/105/FC0/6

F2/FC6/115/FC3/7F1/FC7/115/FC2/7F1/FC4/115/FC1/7F0/FC5/115/FC0/7

F2/FC3/105/FC3/8F2/FC0/105/FC2/8F1/FC1/105/FC1/8F0/FC2/105/FC0/8

F2/FC3/115/FC3/9F2/FC0/115/FC2/9F1/FC1/115/FC1/9F0/FC2/115/FC0/9

F2/FC7/105/FC3/10F2/FC4/105/FC2/10F1/FC5/105/FC1/10F0/FC6/105/FC0/10

F2/FC7/115/FC3/11F2/FC4/115/FC2/11F1/FC5/115/FC1/11F0/FC6/115/FC0/11
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Table 27: Cabling Plan for LCC6 in a 8+3 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/port

F2/FC1/126/FC3/0F1/FC2/126/FC2/0F0/FC3/126/FC1/0F0/FC0/126/FC0/0

F2/FC1/136/FC3/1F1/FC2/136/FC2/1F0/FC3/136/FC1/1F0/FC0/136/FC0/1

F2/FC5/126/FC3/2F1/FC6/126/FC2/2F0/FC7/126/FC1/2F0/FC4/126/FC0/2

F2/FC5/136/FC3/3F1/FC6/136/FC2/3F0/FC7/136/FC1/3F0/FC4/136/FC0/3

F2/FC2/126/FC3/4F1/FC3/126/FC2/4F1/FC0/126/FC1/4F0/FC1/126/FC0/4

F2/FC2/136/FC3/5F1/FC3/136/FC2/5F1/FC0/136/FC1/5F0/FC1/136/FC0/5

F2/FC6/126/FC3/6F1/FC7/126/FC2/6F1/FC4/126/FC1/6F0/FC5/126/FC0/6

F2/FC6/136/FC3/7F1/FC7/136/FC2/7F1/FC4/136/FC1/7F0/FC5/136/FC0/7

F2/FC3/126/FC3/8F2/FC0/126/FC2/8F1/FC1/126/FC1/8F0/FC2/126/FC0/8

F2/FC3/136/FC3/9F2/FC0/136/FC2/9F1/FC1/136/FC1/9F0/FC2/136/FC0/9

F2/FC7/126/FC3/10F2/FC4/126/FC2/10F1/FC5/126/FC1/10F0/FC6/126/FC0/10

F2/FC7/136/FC3/11F2/FC4/136/FC2/11F1/FC5/136/FC1/11F0/FC6/136/FC0/11

Table 28: Cabling Plan for LCC7 in a 8+3 Multi-Chassis Configuration

Plane 3Plane 2Plane 1Plane 0

FCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/portFCC slot/port/
chassis

LCC slot/port

F2/FC1/147/FC3/0F1/FC2/147/FC2/0F0/FC3/147/FC1/0F0/FC0/147/FC0/0

F2/FC1/157/FC3/1F1/FC2/157/FC2/1F0/FC3/157/FC1/1F0/FC0/157/FC0/1

F2/FC5/147/FC3/2F1/FC6/147/FC2/2F0/FC7/147/FC1/2F0/FC4/147/FC0/2

F2/FC5/157/FC3/3F1/FC6/157/FC2/3F0/FC7/157/FC1/3F0/FC4/157/FC0/3

F2/FC2/147/FC3/4F1/FC3/147/FC2/4F1/FC0/147/FC1/4F0/FC1/147/FC0/4

F2/FC2/157/FC3/5F1/FC3/157/FC2/5F1/FC0/157/FC1/5F0/FC1/157/FC0/5

F2/FC6/147/FC3/6F1/FC7/147/FC2/6F1/FC4/147/FC1/6F0/FC5/147/FC0/6

F2/FC6/157/FC3/7F1/FC7/157/FC2/7F1/FC4/157/FC1/7F0/FC5/157/FC0/7

F2/FC3/147/FC3/8F2/FC0/147/FC2/8F1/FC1/147/FC1/8F0/FC2/147/FC0/8

F2/FC3/157/FC3/9F2/FC0/157/FC2/9F1/FC1/157/FC1/9F0/FC2/157/FC0/9

F2/FC7/147/FC3/10F2/FC4/147/FC2/10F1/FC5/147/FC1/10F0/FC6/147/FC0/10

F2/FC7/157/FC3/11F2/FC4/157/FC2/11F1/FC5/157/FC1/11F0/FC6/157/FC0/11
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The cable plan for the 8+3 configuration is not flexible.Note

8+3 Software Configuration (24 S2 Fabric Cards)
An explicit admin configuration is required to specify an ordered list of S2 connections assigned for a plane.
Each S2 connection is specified as an instance. The instances are contiguous, starting from 0.

The following configurations are for a 8+3 MC system with six FCC fabric cards per plane with FCC rack
level redundancy.
controller fabric plane 0
instance 0
location F0/FC0
instance 1
location F0/FC4
instance 2
location F0/FC1
instance 3
location F0/FC5
instance 4
location F0/FC2
instance 5
location F0/FC6

controller fabric plane 1
instance 0
location F0/FC3
instance 1
location F0/FC7
instance 2
location F1/FC0
instance 3
location F1/FC4
instance 4
location F1/FC1
instance 5
location F1/FC5

controller fabric plane 2
instance 0
location F1/FC2
instance 1
location F1/FC6
instance 2
location F1/FC3
instance 3
location F1/FC7
instance 4
location F2/FC0
instance 5
location F2/FC4

controller fabric plane 3
instance 0
location F2/FC1
Instance 1
location F2/FC5
instance 2
location F2/FC2
Instance 3
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location F2/FC6
instance 4
location F2/FC3
Instance 5
location F2/FC7
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