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Cisco uBR7246VXR Universal Broadband Router

The Cisc§ uBR7246VXR Universal Broadband Router is a sereicabling, communications-grade cable modem tettioimaystem
(CMTS) that offers carrier-class reliability, modukcalability, and significant investment proteotiBecause of the Cisco
uBR7246VXR’s (Figure 1) support for a broad ran§éeatures, cable operators can cost-effectiveplaesolutions that address a wide
range of density, performance, and service req@ns) and feel confident the router also will supfuture networking needs.

The Cisco uBR7246VXR is qualified for DOC$1$.1 and 1.0, as well as Euro-DOCSIS 2.0, 1.1 addThe product is also
PacketCablé 1.1-qualified. Beginning in Cisco IGRelease 12.3(13)BC, the product supports Pack&tabultimedia (PCMM),
enabling cable operators to deploy unique, nexegaion multimedia services on their communicatigresle CMTSs.

The product further supports the Cablel®BpenCablé DOCSIS Set-Top Gateway (DSG) specification. DS&béss cable operators to
transport upstream and downstream video traffieatly through the CMTS instead of through a prdprig standalone video
infrastructure. Incorporating out-of-band (OOB) seging in DOCSIS digitally modulated carriers, eatpperators can consolidate cable
modem and set-top box (STB) data traffic on a sh@®CSIS channel.

As operators evolve their traditional infrastruesito an IP Next-Generation Network supportingdRgvoice, and video traffic, the
CMTS must support advanced routing protocols afet eflvanced automated intelligence. The Cisco UBIBYXR evolves the CMTS
into an intelligent broadband edge platform thaivees highly competitive service bundles. The prodenables cable operators to
capture the full potential of their cable spectramd DOCSIS hybrid fiber-coaxial (HFC) networks. Treduct supports up to 10,000
subscribers.

Figure 1
Cisco uBR7246VXR Universal Broadband Router

Cisco Systems, Inc.
All contents are Copyright © 1992-2005 Cisco Systems, Inc. All rights reserved. Important Notices and Privacy Statement.
Page 1 of 9



COMMUNICATIONS-GRADE CMTS DELIVERS PROFITABLE TIERED IP DATA, VOICE, AND VIDEO SERVICES

As cable operators move toward converged sentbesietwork edge becomes critical. The Cisco uBRYXR gives cable operators a
feature-rich and scalable interface between sulestriand the backbone network. The Cisco uBR72469#d&s flexible, cost-effective
expansion of DOCSIS, Euro-DOCSIS, or PacketCablg/MRGnfrastructures, supporting 1000 to 10,000 suibses. The product offers
one of the widest ranges of field-installed capagfigrades, including processors, cable line cad,network interfaces. The Cisco
uBR7246VXR supports a broad set of residential@rdmercial multiservice offerings, including higbegd Internet access, IP
telephony, and VPN applications. Cable operatove liae ability to offer VPN services using a contgnesive set of Multiprotocol Label
Switching (MPLS) capabilities. For cable plants fudly upgraded to support two-way transmissiom, tbuters work in conjunction with
dialup access products to support upstream trfaffirn DOCSIS-based cable interfaces connected tpubéc switched telephone
network (PSTN).

The Cisco uBR7246VXR chassis is fully RF harderelelp ensure virtually noise-free transmissiore Tisco uBR7246VXR supports
Cisco broadband processing engines (BPES) that\adfging upstream-to-downstream interface ratiifiering bandwidth, modulation
schemes, and the ability to dynamically perform plax spectrum management. The router supports 6-Nibith American channel
plans using ITU-T J.83 Annex B operation and 8-MMmse Alternate Line (PAL) or Sequential Couloueé¥emoire (SECAM)
channel plans using ITU-T J.83 Annex A operation.

With its combination of modular performance andsignthe Cisco uBR7246VXR allows network-layer ahjfities to be extended to a
wide range of network configurations and environtee®ne of the primary benefits of the Cisco uBRGAZMR is its modularity. The
Cisco uBR7246VXR works with a variety of line cardetwork interfaces, processors, /0 controllars]l memory options to offer
customers customized configurations to meet netwedds. The Cisco uBR7246VXR features:

« Four cable line cards to connect to the cable plant

* Two port adapters (one slot for dual-width portfzds) to connect to the IP backbone and exterrnatarks; a range of network
interfaces is available.

« One Cisco network processing engine (NPE) thatides the choice of the Cisco uBR7200 Series NPER&Work Processing
Engine, Cisco uBR7200 Series NPE-400 Network PeiegsEngine, or Cisco uBR7200 Series NPE-225 NétWwwoocessing Engine.

« One I/O controller that includes the choice ofandiard I/O controller, controller with one Fastéttiet port, or controller with two
Fast Ethernet or Ethernet ports for a chassis aviflisco uBR7200 Series NPE-400 or Cisco uBR720@$SBIPE-225. For chassis
that contain the Cisco uBR7200 Series NPE-G1, aumste have the option of operating with or without/® controller.

* One cable clock card to lock onto and propagat# eldck signal throughout the router midplane

Like all other Cisco Systerfisouters, the Cisco uBR7246VXR runs Cisco 10S Safex—one of the industry's most feature-rich software
platforms. The Cisco uBR7246VXR delivers high-periance routing capability at the edge, supportiogdBr Gateway Protocol version
4 (BGPv4), Internal Border Gateway Protocol (IBGIP)Multicast, Open Shortest Path First (OSPF),rmady other routing and
switching protocols. The Cisco uBR7246VXR suppdtesFlow switching and quality of service (QoS) feas, including Weighted Fair
Queuing (WFQ), Weighted Random Early Detection (VlfREand Resource Reservation Protocol (RSVP). Todyzt enables tiered
service provisioning based on DOCSIS 1.1 QoS or Mbynamic QoS (D-QoS) for true traffic shaping andnagement. The product
enables differentiated billing by providing detdifeaffic statistics by IP address, protocol, Qa&] application. Advanced plant
troubleshooting and diagnostics enable proactit@ar& management. Advanced spectrum managemenbititipa maintain reliable
service to end users even in the presence of piiié upstream noise.

Cisco Systems, Inc.
All contents are Copyright © 1992-2005 Cisco Systems, Inc. All rights reserved. Important Notices and Privacy Statement.
Page 2 of 9



Cable operators are increasingly concerned abeffidgient use of network bandwidth. Traffic patterare shifting, creating capacity
challenges. The popularity of peer-to-peer (P2B)ieqtions requires advanced subscriber traffic ag@ment. Cable operators must know
what traffic exists on the network and identify Ipiem areas and applications. The CMTS must diffeatmservices and/or service levels
based on traffic usage and patterns.

Network-based application recognition (NBAR) suppmor the Cisco uBR7246VXR solves this problem. NBi&R: classification engine
that can recognize a wide variety of applicationsluding Web-based applications and client/seaplications (for example, P2Ps such
as Kazaa) that dynamically assign TCP or User DatadProtocol (UDP) port numbers. After the applaais recognized, the network
can invoke specific services for that particulgplagation. NBAR works with QoS features to help @resnetwork bandwidth is best used
to fulfill cable operator objectives. These featuireclude the ability to assign appropriate bamithwto critical applications, limit
bandwidth to other applications, drop selectivekp#to avoid congestion, and mark packets aptghyiso that the network can
provide QoS across devices.

The Cisco uBR7246VXR offers advanced subscribdiicrmanagement capabilities. The CMTS monitoralgres, and responds in real
time to traffic usage, supporting volume-based nragewith rate-limiting capability. The Cisco uBR¥&VXR identifies the primary users
of bandwidth, collecting usage per subscriber (dgiveam/upstream), and compares these to confighresholds. Cable operators can
rate limit subscribers with the option to eitheppenforced QoS profile change for a specifiedq@eor change the DOCSIS ToS
Override for policing and rate limiting in the netrk.

The Cisco uBR7246VXR supports load balancing—thétald assign a cable modem when it comes online $pecific channel to use
downstream and upstream bandwidth more efficiefitiyp Cisco uBR7246VXR assigns or reassigns cablieme based on operator-
configurable criteria defined for a load-balancgrgup. Each load-balancing group contains one agerapstream interfaces and one or
more downstream interfaces. To balance each lokhdiag group, the Cisco uBR7246VXR monitors thedi@f each group to
dynamically enable or disable the load-balanciraress.

With Cisco I0S Software Release 12.3(13)BC or greatperators can optimize network utilizationéalrtime for prioritized and
aggregated resource demands from all PCMM appdieatand enhance the broadband subscriber expebgnmeritizing or reserving
bandwidth for latency-sensitive and feature-rictviees. The CMTS fulfills service flow requests amav supports admission control—
real-time decision making concerning a service4ayise request prior to committing CMTS or CMTS-trotied resources. Operators
can establish policies for how resources are akacamong multiple services and can set thresHotd$ealing with demand spikes.
Features such as admission control and advandéd émagineering, as well as advanced-mode DSGheir table IP networks, help
operators converge voice, video, and data traffitheir cable IP networks. In addition, Servicedpdndent Intercept (Sll) support is
added to assist operators in meeting the needsvaéhforcement.

HIGH AVAILABILITY, SERVICEABILITY, AND MANAGEABILITY

The Cisco uBR7246VXR offers exceptional availapjlgerviceability, and manageability. The Cisco TBRR6VXR supports dual
current-sharing power supplies (AC or DC) and anlimsertion and removal (OIR) so that interfacesloaadded, removed, or replaced
without service interruption. A PC flash memorycdcanhances reliability by storing backup softwanages and configuration files.
Environmental monitors have levels of escalatiomgerators can take corrective action prior to system shutdown. To enhance
serviceability, each component of the Cisco uBRT24R is replaceable in the field.

Cisco Systems, Inc.
All contents are Copyright © 1992-2005 Cisco Systems, Inc. All rights reserved. Important Notices and Privacy Statement.
Page 3 of 9



For maximum uptime, the Cisco uBR7246VXR offiksl redundancy solutions with 99.999 percent higdilakility. The router works
with the Cisco uBR 3x10 RF Switch to support fasiolver of connected cable modems from an activefGNb a standby CMTS. This
helps ensure no single point of failure in the CMaFl offers fast switchover in the event of a syste link failure. The solution exceeds
PacketCable high-availability requirements androjés switchover to:

« Prioritize voice flows over best-effort data flows
¢ Maintain advanced spectrum management states
« Support switchover of a single domain, line cauhdie, or chassis

« Offer quick command-line interface (CLI)-based shitver for plant maintenance

Each Cisco uBR7246VXR supports up to four Ciscdechibe cards, each featuring one or two downstraachsix or eight upstream
cable interfaces, for a total of up to eight doweetn and 32 upstream interfaces in a chassis. Tsaw ®F switches can be connected to
four working and one protect Cisco uBR7246VXR rositallowing operators to deploy a1 redundancy scheme in which one
protecting cable line card in the working Cisco BR6VXR supports one working cable line card inheaicthe four working chassis.

For additional flexibility, the Cisco uBR7246VXRsal supports 1+1 interchassis redundancy, which doesquire an external Cisco RF
Switch.

KEY FEATURES
¢ Modular scalability:

— Highest density per seven-foot rack, with forwacdnpatible cable line cards and a wide variety dfvwoek interfaces

— Only platform with family of field-installable pressor upgrades; additional subscribers with a Plopeance upgrade to the Cisco
uBR7200 Series NPE-G1
* Highest reliability

« Demonstrated mean time between failure (MTBF) bey®acketCable requirements

— 99.999 percent availability witN+1 redundancy—the cable industry's first interctggaily redundanihN+1 system configuration

— Field-proven reliability with more than 275,000 tream ports deployed worldwide
* Proven investment protection

— Qualified to PacketCable 1.1 and 1.0, DOCSIS 1d.1af qualified, as well as Euro-DOCSIS 2.0, 1rid 4.0

— Most versatile standards support—IETF, ITU, Euro-[(8D&; PacketCable, PCMM, MPLS, Dynamic Packet Trartépesilient
Packet Ring (DPT/RPR)

— DSG support, enabling cable operators to migrate foroprietary to open set-top technology and befiefn technical advantages
and continued innovation of DOCSIS
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KEY BENEFITS

Additional revenues with advanced IP services

Increased customer satisfaction with field-provaghlavailability

Reduced operational expenses with DPT backhaulileresy

Enhanced revenues with Layer 3 features desigrexfigally to support voice and commercial services

Reduced operational expenses with industry-leadaigiork management tools

NETWORK INTERFACES
The Cisco uBR7246VXR offers scalable density withide range of connectivity options, including:

Fast Ethernet 100BASE-TX and 100BASE-FX
Gigabit Ethernet with transceiver options
Multichannel T1, E1, T3

Packet over SONET (POS)

SOFTWARE FEATURES
Primary features the Cisco uBR7246VXR supportslidel

QoS

— Subscriber traffic management (STM)

— Low-latency queuing (LLQ)

— Class-Based Weighted Fair Queuing (CBWFQ)

— Class-Based Weighted Random Early Detection (CBWRED
— Policing

— Marking

— Shaping

— Committed access rate (CAR)

— Generic traffic shaping (GTS)

— DOCSIS 1.1 and PacketCable QoS, PCMM D-QoS
MPLS

— MPLS VPN

— MPLS QoS

— MPLS traffic engineering
Tunneling

— Generic routing encapsulation (GRE)
— Layer 2 Tunneling Protocol (L2TP)

— Universal Transport Interface (UTI)
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¢ Security/other

— Dynamic shared secret (DMIC), which allows the CM®3ielp ensure that every online cable modem tiigeBOCSIS
configuration file assigned to it; this protectamgt theft-of-service attempts from subscribeis safeguards operators against
stolen or fraudulently downloaded configuratioedil Configuration files are signed with a sharexetehat is verified when a
cable modem connects to the CMTS.

- Sl

— Access control lists (ACLS)

— Network Address Translation (NAT)
— NetFlow

— Firewall

— Multicast
« DSG

DOCSIS SET-TOP GATEWAY SUPPORT

Traditionally, physical transport of OOB messagmgarried over dedicated channels as defined étitiety of Cable
Telecommunication Engineers Digital Video Subconteei{ SCTE DVS) 167 and SCTE DVS 178. DSG allowsGiseo uBR7246VXR
to deliver OOB messages with just a software upgreing Cisco IOS Software Release 12.2(15)BC2aAded mode DSG is supported
using Cisco I0S Software Release 12.3(13)BC ortgreBased on CableLabs OpenCable standards, D&@&&hnology that bridges the
traditional video environment with what can be é¢desed "next-generation OOB." DSG moves away frraditional OOB transport,
incorporating it into DOCSIS digitally modulatedrdars now used for cable modem service. The CMaBsports digital video OOB
messaging/signaling between the video headendubstsber digital STBs.

Consolidating cable modem and STB traffic over mmmn DOCSIS network enables cable operators tostippw features and
technology with minimal hardware change and oféarsntelligent and more lasting network infrasturetthat increases return on
investment and reduces operating expenses. DSGlelgewer of DOCSIS technology for new servicesgkerating deployment of
bandwidth-intensive, interactive video serviceshsas online gaming, t-commerce, and targeted &adivegt Migration of OOB messaging
traffic to an operationally superior and higher-thaitdth DOCSIS channel is critical to adoption dkiractive services. For these services,
the traditional OOB mechanism (DVS 167 and DVS lig8yefficient and provides insufficient bandwidtha higher cost point.

SPECIFICATIONS
Table 1 lists the Cisco uBR7246VXR specifications.

Table 1. Cisco uBR7246VXR Universal Broadband Router Specifications

Description Specification

Midplane Two PCI buses with an aggregate bandwidth of 3.2 Gbps

Dimensions (H x W x D) 10.5x 17.00 x 21.25 in. (26.67 x 43.18 x 53.98 cm)

Weight Chassis fully configured with a network processing engine, 1/0 controller, 2 port adapters, 4

cable line cards, a clock card, 2 power supplies, and a fan tray:
~ 100 Ib (45.4 kg)

Heat dissipation 800W (2730 Btu)
AC input power 800W maximum (with either a single or dual power supply configuration)
Maximum AC input voltage 100 to 240 VAC4 wide input with power factor correction
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Description
AC input current rating

AC input cable

DC input voltage rating

DC input current rating

DC input cable

DC output power

DC voltages supplied
Operating frequency
Airflow

Temperature

Humidity

Agency approval

Specification
7A4 maximum at 110 VAC and 3.5A maximum at 240 VAC with the chassis fully configured

18 AWGS three-wire cable, with a three-lead IEC-320 receptacle on the power supply end,
and a country-dependent plug on the power source end

—48 VDC6 nominal in North America

—60 VDC nominal in the European Community

Not to exceed 13A maximum at —48 VDC (370W/-48 VDC = 7.7A typical draw)
Not to exceed 8A maximum at —60 VDC (370W/—60 VDC = 6.2A typical draw)

14 AWG (2.08 mm) recommended minimum, with at least three conductors rated for at
least 140°F (60°C)

550W maximum (with either a single or dual power supply configuration)
+3.5V, +5.2V, +12.2V, -12.2V, +16V, -16V

50/60 Hz

~120 cfm

32 to 104°F (0 to 70°C)

—4 t0 149°F (—20 to 65°C)

10 to 90% noncondensing

Safety: UL 1950, CSA 22.2 No. 950, EN60950

EMI: FCC Class A, CSA Class A, EN60555-2, EN55022 Class B, VCCI Class 2, AS/INRZ
3548 Class A

Immunity: IEC-1000-4-2, IEC-1000-4-3, IEC-1000-4-4, IEC-1000-4-5, IEC-1000-4-6, IEC-
1000-4-11, IEC 1000-3-2

1. Some derating applies because of (1) multiplexing address and data on a PCI bus, (2) mix of read (slow) and write (fast) operations, and (3c) burst transfer sizes.

2. AWG = American Wire Gauge.

DOCSIS SET-TOP GATEWAY SPECIFICATIONS
DSG feature support in Cisco 10S Software Rele@sg(13)BC is based on CM-SP-DSG-104-050408. Sugpoltides:

« Up to four separate conditional access vendorsqeer; vendor names must be unique and are linitedmaximum of seven

characters.

« A maximum of eight DSG tunnels (as identified bg thell-known MAC address) per conditional accesslee, for a maximum

possible total of 32 DSG tunnels per router.

Multiple conditional access vendors cannot usesétiee DSG tunnel (that is, two vendors cannot usareel with the same IP
Multicast address).

Each vendor must use a unique set of IP Multicdgtesses, and after an IP Multicast address igreesito a DSG tunnel, that same
address cannot be used for any other purpose. Hwedlother Multicast addresses and groups ¢hbstused on the interface for
other Multicast applications.

DSG-related IP Unicast traffic is supported onlydoynfiguring NAT on the cable and WAN interfaces described in the "DOCSIS
Set-Top Gateway for the Cisco CMTS" feature module.

Cisco Systems, Inc.
All contents are Copyright © 1992-2005 Cisco Systems, Inc. All rights reserved. Important Notices and Privacy Statement.
Page 7 of 9



« DSG traffic should be less than 2.048 Mbps per vensb as to conform to the DSG specifications.

« If using bundled interfaces, operators must coméddSG configurations on the master interface dMigen DSG is configured
properly on the master interface, DSG traffic dawfacross both master and slave interfaces.

« Advanced mode capabilities such as downstream ehaescriptor, regionalization, fragmentation, Qafsd enhanced security for
Multicast delivery of OOB messages dynamically TaBS.

FOR MORE INFORMATION

For more information about the Cisco uBR7246VXRjtuvww.cisco.com/en/US/products/hw/cable/ps2217/inkexl. or contact your
local account representative.
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