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1. EXECUTIVE SUMMARY

This document serves as a comprehensive reference guide for network

architects and systems engineers evaluating the strategic deployment of Layer

2 and Layer 3 switching infrastructure within modern enterprise edge

environments. As network perimeters evolve to accommodate increasing

densities of IoT devices, unified communications, and hybrid cloud workloads,

the demarcation between traditional switching and routing functions has

become critically nuanced. This guide provides an authoritative technical

comparison, delineating the architectural philosophies, performance

characteristics, and use-case suitability of both platforms.

Our Layer 2 switches are engineered for high-speed, low-latency frame

forwarding within a flat network segment, operating at the Data Link Layer (L2)

of the OSI model. They excel in environments requiring high-density port

connectivity and wire-speed performance for local traffic, leveraging MAC

address tables for deterministic switching decisions. Conversely, our Layer 3

switches integrate advanced routing capabilities, enabling inter-VLAN routing,



policy-based forwarding, and dynamic routing protocol support (OSPF, BGP,

IS-IS) at near-wire speeds, making them indispensable for the core and

distribution layers where traffic segmentation and network scalability are

paramount.

This document delineates the hardware specifications, performance metrics,

and architectural best practices for deploying these platforms, ensuring that

our clients can select the optimal infrastructure to meet their specific

throughput, redundancy, and network segmentation requirements.

2. ARCHITECTURAL OVERVIEW & CHASSIS DESIGN

2.1 LAYER 2 SWITCHING ARCHITECTURE

Our Layer 2 switching portfolio is built upon a non-blocking, store-and-forward



switching fabric architecture. The primary function is to receive a frame, inspect

its destination MAC address, and forward it out the corresponding port as

defined in the Content Addressable Memory (CAM) table. These platforms are

purpose-built for simplicity and performance, featuring an intuitive,

fixed-form-factor chassis design optimized for 19-inch EIA rack integration. The

hardware integration is seamless, incorporating an Application-Specific

Integrated Circuit (ASIC) forwarding engine that delivers deterministic

sub-microsecond latency across all ports.

2.2 LAYER 3 ROUTING ARCHITECTURE

The Layer 3 switching solution represents a convergence of high-speed

switching and intelligent routing. Leveraging a powerful Ternary Content

Addressable Memory (TCAM) architecture, these platforms perform

hardware-based route lookups for both IPv4 and IPv6, ensuring line-rate

forwarding for complex routing tables. The chassis supports a modular

architecture capable of hosting dual supervisor engines and multiple line cards,

providing the scalability necessary for growing enterprise core and distribution

networks. The routing engine supports a rich feature set, including VRF-lite,

MPLS, and sophisticated QoS mechanisms.

2.3 CHASSIS MODELS & FORM FACTORS

- L2 Compact Series: 1RU fixed configuration, fanless operation, ideal for



branch/edge access.

- L2 Aggregation Series: 1RU/2RU fixed configuration, modular power supplies,

ideal for IDF/MDF distribution.

- L3 Edge Core Series: 2RU modular chassis, dual-redundant supervisor slots,

8-10 line card slots, featuring front-to-back airflow for data center optimization.

3. DATA PLANE & CONTROL PLANE CAPABILITIES

The fundamental differentiation between Layer 2 and Layer 3 switches lies

within the architecture of the data and control planes. Layer 2 platforms utilize a

distributed forwarding plane where MAC address learning and aging are

managed by the ASIC hardware. The control plane is a simplistic central

processing unit (CPU) primarily responsible for managing Spanning Tree

Protocol (STP), Link Aggregation Control Protocol (LACP), and Simple Network

Management Protocol (SNMP) traps.

In contrast, Layer 3 platforms incorporate a robust control plane CPU running a

full-featured network operating system. This CPU handles all routing protocol

peering, route computation, and network state exchanges (BGP, OSPF). Once

the routing table is populated, the forwarding information base (FIB) is

programmed into the TCAM hardware on the data plane, ensuring that

subsequent packet forwarding occurs at hardware speeds, bypassing the CPU



entirely. This separation ensures that route flapping or heavy CPU utilization

does not impact the switching capacity of the platform.

4. DETAILED HARDWARE FEATURES & INTERFACES

4.1 LAYER 2 HARDWARE SPECIFICATIONS

- Port Configurations: Models available from 8 to 52 ports, supporting

10/100/1000BASE-T copper interfaces and 100/1000 SFP/SFP+ fiber uplinks.

- Forwarding Rate: Wire-speed forwarding at up to 100 Gbps switching capacity

for 48-port Gigabit models.

- Memory: 512 MB DRAM, 256 MB Flash.

- MAC Address Table: Supports up to 32,000 MAC entries.

4.2 LAYER 3 HARDWARE SPECIFICATIONS

- Port Configurations: Modular line cards offering a mix of 1/10/25/40/100

Gigabit Ethernet interfaces (SFP+/QSFP).

- Routing Table: Supports up to 1,000,000 IPv4 routes and 500,000 IPv6 routes.

- Throughput: Forwarding capacity up to 6.4 Tbps, capable of processing over 2

Billion Packets Per Second (Bpps).

- Memory: 8 GB DRAM, 2 GB Flash.

4.3 SUPPORTED PROTOCOLS & INTEROPERABILITY



- Layer 2 Protocols: IEEE 802.1Q VLAN, 802.1w RSTP, 802.1s MSTP, 802.3ad LACP,

LLDP, IGMP Snooping.

- Layer 3 Protocols: Static Routing, OSPFv2/v3, BGP-4, IS-IS, ECMP, VRRP,

PIM-SM/DM.

- Management: CLI (SSHv2), SNMPv3, NETCONF/YANG, RESTCONF, and Dual

Stack (IPv4/IPv6) support.

5. ENVIRONMENTAL, COMPLIANCE & STANDARDS

Our product lines adhere to rigorous international standards to ensure

carrier-grade reliability and interoperability across diverse deployments.

- Safety: UL 60950-1, CSA C22.2 No. 60950-1, EN 60950-1, IEC 60950-1.

- EMC/EMI: FCC Part 15 Class A, ICES-003 Class A, EN 55022 Class A, CISPR 22



Class A, EN 55024.

- Environmental: NEBS Level 3 (GR-63-CORE, GR-1089-CORE) certified for L3

chassis models.

- Energy Efficiency: ENERGY STAR qualified models available; idle power

consumption optimized per port.

6. TECHNICAL SPECIFICATIONS

Parameter Layer 2 Switch Layer 3 Switch

Primary Function Frame forwarding based

on MAC address

Packet routing and

forwarding based on IP

address

OSI Layer Layer 2 (Data Link Layer) Layer 3 (Network Layer)

Switching Capacity Up to 100 Gbps Up to 6.4 Tbps

Maximum Port Density 52 ports (1RU) Up to 128 ports

(Modular 2RU)

Routing Protocols Static / Default Gateway

only

OSPF, BGP, IS-IS, RIP,

Static

MAC Address Table Size 32,000 entries 256,000 entries

Jumbo Frame Support Up to 9,216 bytes Up to 9,216 bytes

Power Supply Internal Fixed (AC) 1+1 or 2+2 Redundant,

Hot-swappable (AC/DC)



Redundancy Link/STP Link, Supervisor, Power,

Cooling

Typical Deployment Campus Access / Edge Distribution Core / ToR

7. HIGH-AVAILABILITY & REDUNDANCY ARCHITECTURE

High availability is a cornerstone of our Layer 3 designs, integral to maintaining

enterprise uptime. The modular chassis platform features a fully redundant

architecture:

- Supervisor Redundancy: Supports Active/Standby supervisor engine failover

with stateful switchover (SSO) and non-stop forwarding (NSF), ensuring

sub-second routing convergence in the event of a main processor failure.

- Power Supply Redundancy: Hot-swappable 1+1 or 2+2 AC/DC power supply

configurations, providing load balancing and fault tolerance. AC models

operate at 100-240V, 50/60Hz.

- Cooling Redundancy: Variable-speed, hot-swappable fan trays with intelligent

thermal monitoring, ensuring optimal operating temperatures under varying

load conditions.

- Link Redundancy: Support for LACP, Spanning Tree, and ECMP, allowing for

physical link and path redundancy without network loops.



8. LIFECYCLE ASSURANCE & SUPPORT

All platforms are backed by a comprehensive lifecycle assurance program.

Mean Time Between Failures (MTBF) for the core chassis is calculated in excess

of 350,000 hours at 40 ° C ambient temperature, based on Telcordia SR-332

standards. We offer a suite of support services, including next-business-day

(NBD) hardware replacement, 24x7x365 software technical support, and a

dedicated support portal for firmware updates and security patches.

Additionally, our Global Technical Assistance Center (GTAC) provides advanced

troubleshooting support for complex Layer 3 routing issues and inter-vendor

interoperability challenges.

9. TARGET NETWORK TOPOLOGIES

The strategic application of these switching platforms is context-dependent:

- Layer 2 Campus Access: Deployed at the edge of the network to connect

end-user devices and IP phones. Its simplicity facilitates rapid deployment and

maintenance, supporting high-density port counts for large conference rooms

or open-plan offices.

- Layer 3 Distribution/Core: Deployed in the distribution layer for inter-VLAN



routing and policy enforcement, or in the collapsed core for small-to-medium

enterprises. These switches aggregate traffic from multiple access switches,

providing the high throughput and routing intelligence necessary for efficient

traffic flow and network segmentation.

- Data Center Top of Rack (ToR): L3 switches are frequently utilized as ToR

switches in data center environments, providing the capability to run BGP/EVPN

for VXLAN overlay networks, enabling network virtualization and seamless

workload mobility.


