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EXECUTIVE SUMMARY

The modern digital ecosystem demands unwavering network availability, where
downtime translates directly to revenue loss, diminished customer trust, and
operational paralysis. This document serves as a definitive technical reference
for network architects and infrastructure engineers, providing a comprehensive
comparative analysis of the predominant network redundancy protocols. This
guide dissects the operational mechanics, failover performance, scalability
characteristics, and hardware integration requirements of protocols including,
but not limited to, the Virtual Router Redundancy Protocol (VRRP), the Hot
Standby Router Protocol (HSRP), the Gateway Load Balancing Protocol (GLBP),
and the industry-standard IEEE 802.1aq Shortest Path Bridging (SPB) and
Multi-Chassis Link Aggregation (MC-LAG). The objective is to empower
engineering teams with the requisite knowledge to select and deploy the
optimal redundancy strategy, ensuring carrier-grade availability and seamless
service continuity within their specific network topologies. This datasheet
provides the hardware-centric specifications and deployment guidelines
necessary for integrating these protocols into a robust, fault-tolerant

infrastructure.



ARCHITECTURE & CHASSIS DESIGN

The foundation of any resilient network is the hardware platform that hosts its
control and data planes. Our carrier-grade equipment is architected with a
modular, high-availability chassis design that is purpose-built to support the
most demanding redundancy protocols. The physical architecture is centered
around a high-speed, mid-plane backplane that provides non-blocking
connectivity between all installed line cards, fabric modules, and supervisory
engines. This design is fundamental to achieving the sub-second failover times
required by protocols like VRRP and HSRP. The chassis provides physical slot
redundancy, allowing for the installation of dual supervisor engines in an
active/standby configuration, a critical prerequisite for stateful switchover (SSO)
and non-stop routing (NSR). The hardware is engineered to support

Multi-Chassis  Link Aggregation (MC-LAG), which requires dedicated,



high-bandwidth inter-chassis links (ICL) to synchronize state information and
present a single logical interface to connected devices. This level of hardware
integration minimizes the protocol convergence time, ensuring that a link or
node failure does not disrupt network services. The platform's physical design,
including its front-to-back cooling airflow, color-coded port labeling, and
redundant power supply bays, is optimized for rapid field replacement and
simplified maintenance, thereby reducing the mean time to repair (MTTR) and

further enhancing overall system availability.

HARDWARE FEATURES

The efficacy of a network redundancy protocol is intrinsically linked to the
underlying hardware capabilities. This platform is endowed with a suite of
hardware features meticulously designed to optimize protocol performance
and reliability. Central to this is the network processor, a purpose-built ASIC
capable of performing high-speed hashing and header rewriting, which is
essential for protocols like GLBP that require per-packet load balancing. The
hardware supports a rich set of interface types, from high-density 10/25/40/100
Gigabit Ethernet ports for core uplinks to 1 Gigabit Ethernet ports for edge
connectivity, all with hardware-level support for Link Aggregation Control
Protocol (LACP). This enables the physical layer redundancy that complements

higher-layer protocols. Furthermore, the system integrates advanced timer and



event-logging mechanisms in hardware, providing microsecond-precision
timestamps for protocol state changes and failover events. This feature is
indispensable for troubleshooting and performance tuning. The hardware also
incorporates sophisticated Bidirectional Forwarding Detection (BFD) offload,
enabling rapid detection of path failures on the ASIC itself, independent of the
CPU, which is a cornerstone for achieving the fastest possible convergence
times. Redundant hot-swappable power supply units (PSUs) and fan trays are
standard, ensuring that no single point of failure exists within the power or
cooling subsystem, thereby upholding the 'N+1' and '2N' redundancy models

that these protocols are designed to support.

COMPLIANCE & STANDARDS

Adherence to industry standards is a non-negotiable prerequisite for
interoperability and regulatory acceptance. This hardware platform and its
redundancy protocol implementations are rigorously certified against a
comprehensive suite of international and industry-specific standards. For
enterprise and data center environments, full compliance is maintained with the
IEEE 802.1Q (VLAN standard), IEEE 802.3ad (Link Aggregation), and IEEE
802.1ag (Connectivity Fault Management). The implementation of VRRP strictly
follows the IETF RFC 5798, ensuring seamless interoperability with any

standards-compliant router. For service provider and carrier-grade



deployments, the equipment undergoes rigorous testing to meet Telcordia
GR-1089-CORE for electromagnetic compatibility and safety, as well as
GR-63-CORE for physical protection and environmental requirements. The
platform also carries Network Equipment Building Standards (NEBS) Level 3
certification, validating its ability to operate under extreme environmental
conditions, including temperature, humidity, and seismic activity. Furthermore,
all networking equipment complies with the Restriction of Hazardous
Substances (RoHS) directive and the Waste Electrical and Electronic Equipment
(WEEE) directive, reflecting a commitment to environmental sustainability. This
extensive compliance portfolio guarantees that the solution is not only
technically superior but also universally deployable across diverse global

telecommunications and enterprise markets.

TECHNICAL SPECIFICATIONS

Parameter Specification

Form Factor 1RU  (NR-CH-ACS-7200) / 4RU

(NR-CH-ACS-7204) Modular Chassis

Switching Capacity 1.44 Tbps (1RU) / 5.76 Tbps (4RU)

Non-Blocking

Power Supply 1+1  Redundant, Hot-Swappable,




AC/DC, 1200W

Redundancy Protocols VRRP (RFC 5798), HSRP, GLBP, MC-LAG

(802.1AX), BFD

Control Plane Dual Supervisor Support with SSO and

NSR (Sub-second failover)

Interface Options 1G SFP, 10G SFP+, 40G QSFP+, 100G
QSFP28
MTBF 350,000 Hours (Telcordia SR-332)

ORDERING OPTIONS

To facilitate precise procurement and integration, the equipment is offered in a
variety of base configurations and expansion modules, allowing organizations
to tailor the platform to their specific network redundancy requirements. The
ordering guide is structured to provide a clear, modular approach to system
design, enabling customers to optimize their investment based on port density,
performance, and redundancy needs. The primary chassis (Part No:
NR-CH-ACS-7200) is available in a TRU form factor for edge deployments, and
a 4RU form factor (Part No: NR-CH-ACS-7204) for high-density core
environments. Each chassis includes a backplane and a single, field-replaceable

fan tray. For systems requiring higher levels of control plane redundancy, the




Dual Supervisor Engine Kit (Part No: NR-SUP-DUAL-KIT) is mandatory,
supporting active/standby failover with zero packet loss during a switchover
event. A comprehensive selection of interface modules is available, including
48-port 1G SFP modules, 12-port 10G SFP+ modules, 4-port 40G QSFP+
modules, and 2-port 100G QSFP28 modules. These line cards support hot-swap
capability, enabling in-service upgrades and expansions. Redundant power is
available as an option, with an AC/DC power supply module (Part No:
NR-PSU-AC-1200W or NR-PSU-DC-1200W) being orderable as a redundant
hot-swappable unit. Software licensing is tiered, with the Advanced
Redundancy Pack providing full support for VRRP, GLBP, MC-LAG, and BFD,
while the Standard Edition provides HSRP and basic LACP. This granular product
structure ensures that each deployment can be precisely configured to meet

both its functional and budgetary requirements.
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